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EXECUTBVEMARY

Il n this deliverable we provide blueprints for
|l ogi stics and transport, agriculture, energy
cases which provide an ecosyst evwnltiodaitned ea rsd ami
to end services.

Cluster 1: l ndustry

Use CasleoTl.Mi:ning Seismics

This UC focuseissminc ms @ mosgeeg! at i mav olsvuochg apsr odceaet
coll ection and processing for underground min
as shown by | artglkeatsefiemi ed epga&mtt of abimibdons
euros worth of invaluable ore inaccessible.
Us€ase Lloi:stics of 1 oT

Explores the monitoring challenges of critica
factors being measured such as | ive asset tra
infrastructure dat a.

Use Cas@ondi3t:i on Monitoring and Predictive Mai
Il n situations andapllaiemnist emh earet rodch leautfed ek p ialg@as n s
downti mes within the | ogistics <chain, this u
materi al fl ow and | ogistics, which are essent
Use CasleoHd.g&!l oud Cohf obingu utnal Mi nes

Driving the future of di gitaHi sseusvrd ceas & na atn
integration platform for UC 1.1 and 1.3 where
Through thenéwolautcioanpl ex ecosystem -pdwelri sltao T
devices, edge computing nodesigcfotimahi chak al a
Clust®mart SustainablievdlodnSiod ut$paisn)

Use Case 2.1: Smart City Data Monitoring and
This UC fompsesiog the sustainable mobilnty a
urban areas in key areas situated in Valenci a
real ti me monitoring. Wi t h effective anod | ab
| ever agsuwmcghsleosB or s, radar s, camer as, and other
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Use Case 2. 2: Smar ti Gonndn eScutsetda i Ghaanbplues | o T

| oT devices wil/l be used to monitornene&rO@yNe NWe
condidmwohpsarr améatnerealhitsi Mea.t a will then be int
platform for analysis with the goal to suppor
neutrality while testing sustainability focus
Use Case 2.3: Advanced Maritime and Terrestri

Being tested on tahemRornt | ofT Ydlad f oiran, wrlkkilbe
monitofimgal time risk and maritime during b
These advancements aim to i mprove safety, sus

Cl ust eAqr3iATech Transformation and Sustainabili

Use Casdnl3AkAgrated Precision Agriculture and C

This use cased ilveoksgataccurate crop health ass:s
timely intedettadtciemg i af@stati ons. This wil/ b
of I oT sensors such as plant wearables and UA

Use Cas&d¥Anzed Agri Robotics for Autonomous |

Through tAhgirsi r d68pt s | ever age dat a-p dwe raetdo ma &z
processing used for precision spraying and p
mi ni mize chemical use, i mprove farming effici
Use Cas&eIAsr3e: Data Management and I nteroperahb
A secure data framework is created in this wus
technology to protect data integrity and secu

achieved through a uni f-dleadurdcohTe sntertaworokn and a
Use Casé&EmaAAtd:Logistics and Supply Chain Optin

This use casedyenxaprior easd jtuhbsee ment s t hat can be

| everaging Al algiomethm$ dadareal ensure effic
product s, mini mzing waste and reducing envir
Clustebdg3dE: Il ntelligence for EnhainRi ol Brsdr Reul

Gr i ds

Use Casdald3l.eb:it irTngneReFdlex Ailmit Elveey tGriicdist y
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A cl-eodigle pl atf-ormef &6t exiehble harvesting i s bei
wherein the platform wil loptpirocoanlt d él et xhighriplvii tena o g
anrteati mest i matfi dd exi bi lity.

Use Cas&n3k.r2a:ng Uninterruptible Power Supply

Through t het hueser eclaisaebi | i ty of chargers i s pr
mai ntenance and resource optimization to nul/l
serviktesalsead aadeddyforecasting along with ec

Use Case BrEedi ctive Maintenance and Monitori ni

This use case explores the 1 mplementation of
system featuring: Digital Twi n Mdadaere, PRroe®isc
enhance the reliability of el ectricityofgrcds
di gestion process in biogas plants.

Clust®8marht Vinevards & Sustainable Winery Eco

Use Case 4. 1: Recycling, Mai ntenance and Logi
This use caemp hatsh ageigd tyi cs, mai ntenance and t he
sensors within the healthcare supply chaitr.i sB}
initiative promoted sustainabil it ypaandendn aubsla
cycl es.

Use Case 4. 2: Sustainable Solution for Crops
Through t hissususae nadbde water management and r

r
promoted by | everaging satellite optical remo
use efficiency (aNUEng iwi tabgriinccurleeausreed pr eci si or
suppeSG principles and the SDGs.

Use Case 4. 3: Winer yErPraordauecd §| @EWE Ufsn anlgy tliocTs

A Fl WAREed 10T tool i's used to i mprove Wwine
Equi pment Efficiency ( OEE) . Thi s i s devel ope
Execution System (MES) that helps optimize o0op

Use CasliDAi. Men Green Energy Vineyard Manageme

Uses Al t o optimize renewabl e energy use ac
managing connected devices dndnewdroklexadsds sbag
connectivity to ensure ygnminmteseervptced, sustain
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We include there the requirements fof maeagr e:q
various industry sectors across different don
enhanced security, automation, and intelligen:
the creati ofml LOO®T thleatCfOPr m as an ovehlagypluadéo
technol ogy spanning from 10T pl atfor ms to é
infrastructure transport segments, and the co

This document forms a foundBiILOMmapropepobnewhi

develop a coll aboratitvenodpemncilpé attf atrimorf oacremns
| o@ddeore computing environments. The -spetcatr f or
and plwlnmaiin depl oyments, enabling intelligent,
in strategic verticals such as mining, smart

production ecosystems.

The @GQAPLOT project aims to develop a -tCend abo
orchestration acrodsdgeter egemenpws i hgT enviro
PI'LOT integrates advanced Al capabilitheaesed i n
uer i nterface, to simplify service onboardi nc¢
predictive andloyttihcorameéstzendi on. The project
open standardisation, i nteroperability,EUand

regul ations and fostering innovation across E

To achieve t hesedoochy eecti avielss tt hePsl iLMOITt | @mll at @ @

architecture. | t -liasy edreesdi gfnreadmeawso rak ntualptaib | e of
within and across multiple administrative dom
Domain Orchestrat)onolLapermagéDD®sources, ser vi
single private domain (e.g., a specific mine
domains securely, a Secidne plrotve gireat ipa 4o [y laymmia d
connectivitthy.s, AlandeawmwaeEn 8er vi ce Or ches-Lyamaomageées
complex services that span multiple domains.

Business Managemént wayehapPBMdii dds user port
catal ogaadg t he previoulBdyednmeinht emfeac eL LMo r S i
management .

This deliverable provides the basis to captur
systems so that the architecture can be refin
the service and business model s gi viemg whdquni r
ai ms for interoperability across di ver se T
management in compliance with EU regulations.
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1 INTRODUCTI ON

Thidocumfeomtms a foundational-Pto@popenjeof, twhi
develwp |l aboopeaepliatef ormt €ad endhestration acros

| o@dddeore computing environments. The -spelcattofror
and wmnlwlntaii n depl oyments, enabling intelligent,
in stratdggi csuwedr tascami ni ng, smart cities, ag

production ecosystems.

COPPI LOT integrates advanced Al <capabilit-ies,
based wuser interface, to simplify service on
t hrough predicti vet oaurcehl ydr clsesamdtzeno The p
emphasi s sotnanodpaerndi sati on, interoperability, an
with EU regulations and fostering innovation
This document outlines the ecBPbiOTeml atffar megm
the initial architecture, stakehol der needs,
foll ows:

T SectiiocSun2mary of: Frroojvecdtes an o wvPelrLvQTe w noift ital
its objectives, and the thematic clusters
ermeferenced iamdt hme sampdx fied view of t
support suakehsesltdeding.

T Secti oM SBmmari¥edw ofClubBéers and Their Re s
CaseBhis chaptlenf pgroapldiess for each cluster
bl uepringts for each use case and cluster

T Sect4i0OFPI LOT service and abcusoisnse sasl | mopd € lost |
the initial | ayered platform architecture
a granul alrevmeddutleec hni cal reqguirements anal
|l ayer s.

T Concl usSiuooomari ses the key findings and out
devel opment and stakehol der engagement.

T Annex - COPPI LOT Service Val ue Mo d el Ecosy
|l ntroduces the service and business model
service templates and infrastructure requi

T Annex I2ni ti al Pl ait fBr onviDkekess ga detail ed des
PI'LOT architecture, including its |l ayered
mapping to technical work packages.

Co-funded by .
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T Annex 1 3echnical RequiremeBt sakhfnadglwanwsermod
requirements for each architectur al | aye
orchestration, infrastructure services, an

T AnnexTdchnGlkas$sRerfyrences.

T AnnexXx Cbhbuster 1: Busi ness :lI nheetgaialtsi -ofad @arme mi
use cases, focusing on seismic monitoring,
edgecel oud continuum integration. Each wuse
motivations, diagrams, and requirements.

T Annex Cé uster 2: Smart: BEXdldamgs /i hamresand

cases in Valencia and Al mussafes, includi
Ssmart resource management, and mariti me be
T Annexi Clh uster 3A: Agritech Transformation
(ATSI Presents use cases in -pokectiisco®dnh RAIGCcl
time crop monitoring, autonomous intervent

bl ockchai n.

T AnnexCBuster 3E: EnerFpy uSyest ems energy f 1l ex

infrastructur e, and predictive maintenanc:e
PI'LOT6s role in enabling resilient and sus
T Annexi @ uster 4 Smart Vineyards & Sust ai
Covers use cases related to I oT sensor [
efficiency, and optimised winery productio

T Annexi Ar0les ent s idreftari metdihcere qamnr ements for s
Chapt.er 8

This deliverable sets the stage for subsequent
ensuring t#aAWLOThel @OP or m i-vso rglrd urnedewi ri eme retad
of supporting scalable, secure, andriompteer oper
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2 PROJESUMMARY

2. PROJEOVERVI EW

The @GQAPRPLOT project aims to develop a -tCemnd abo
orchestration acrosedgiec er®@ogenmpwtsi h@ Tenviront

enabl i ngectrmrssadnodmamunl taippl i cation depl oywment s
automation, and intel-btgkacpil bbcogiobusthetf ar
l' i ke mining, smart bui |l dTlihneg sp| eaetnfeoarrgny , i matnelg raagtr
capabiliasesa, LamgmagebaMoeedl user interface for
onboarding and smart SLA (Service Level Agr
forecasting-t oard seroi ce I-Aivio@Ta t ieomp.h a sCGQzPe s
standardizati on, i dhitveerospes riamfid adtyr vacctrworses cont
management in compliance with EU regulations.
COPPI LTi | o€liunsgt er s d e mewosrtirdat eser eadses i ncl uc
management , sustainabl e agriculture, i ndustri
fostering innovation and enabling a mature E
Addi ti on®Il OP,f aCGOR it ates mar ket wuptake through
startups, along with active stasdardezappoboac
broad addet i pdmjoenptr ehensive I mpact spans tech
economic growth, public trust in edge comput.i
gl obal data economy

2. 21 ST OF USE CASES

Thi s spercegsseomts a | i st of use cases-Pth®T poomet
applied research an@GedabPBopmesanse eis®retcases a
into thematic clusters, each addressing spec.i
edgecel oud orchestration and intelligent servic
such as mining, smart ycistyiseese,msagraincdu |l ¢ wgtegi ne
ecosystems. For each use case, a brief descr
cluster, with placeholders for the respective

reference point feraondeabktapgingathens and
across the project.
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Tab2lkLi s20ofli s e ncarsed st heir names

Description

Cluster 1: Business Integratd.i
1.1 l oT mining s ROC
1.2 Logistics TAB
1.3 Condition Mon PAB, HOSC
Predictive Ma
Mi ni ng
1. 4 | oHdg@l oud Cont LTWRI SE
Digital Mi

Cluster 2: Smart Building/C

2. 1a UC EC@®nnected H VCH
Traffic CIl ass
Vehicle Cou

2.1bDb FIl ood warning AL M
systems throug

2. 2 SmaRé&sour ce | UPV
Management in
campus
2. 3 Maritime traff VPE

berthing ass

2. 4a | oOri ven Smar { VCH
Management
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2.40D |l oHased Envir AL M
Quality Monit

Clust eAgr3ATech Transformation and Sus

3A. 1 |l ntegrated P AGA
Agricul ture
Moni toring

3A. 2 Advanced Agril AUA
Aut onomous | n
3A. 3 Secure Data Ma i Li nk

Il nteroperab

Clust eSma3drE & Rersiidhesngcioes coupl ed di

3E. 1 Har vesti+shg miert UoP
flexibility fr
di stributio

3E. 2 Ensuring Unin DEI
Power Supply
Charger s

3E. 3 Predictive Mai BPO
Monitoring of
Digestion in 2

Clustid&ma4t Vineyards & Sustainabl e

4.1 Recycling, Ma i RedZi nc
Logistics of
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4 . 2 Wat er Ut il i sat Terravi ey

4. 3 Sustainabl e op JI G
Production

4 . 4 AIDri ven Gr eer Noki a
Vineyard Manaé

2. BLOSSAROYEFI NI Tl ONS

Sednnx .4

2. ASI MPLI ¥I E@F THHEI TCARRP|I LARCHI TECTURE

To better PonwWdy t6OPhe EU citizens and ecosys
i mportant to provide a-PdiLmpll iafricehd twiceawr @f t thihae
| o-lwe v el details without*i b@4enguadsssienepsliiafli ecdo nvti
t hieniG@QOPRI LOT ar chiwhaccthuries briefly expl &ihmnesd i
fi gwoiel s down th&ldctcOmMplaexhCO®ORcture into 3 ess
PI LOT dsomehier e the pl atlfeowrerl odrfamhd@atdraansliamma g e me
serviocesvery individual donrPdilLnOTs teackoeshyesh eegrg fionr
comput e, net woeourmrcpesiseactua e i nt egr at isoenc ufraebr
onr hfeldyat a and eswatleirieaeti ons bet we,enamadl (itipl )e an
end service orchestration platform for managi |
thus highlighting the A®PoILIOdbsyatiemenesso of
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Smart & Autonomous Vertical Sectors
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testbeds

At the botRiogm€peantthei mnfraét NEIRAS r depiageaerdg eas
pomlf comput e, net wor k, and data | eddgiagecoerse s p
conti rspem. f(iichatl 1 e mea nedd geddogneaoh § er vari ous type
wi t h or without compluéetlbapaitltietri edsopmaiivnast e m
net working i(ef gast pictwmane eath®) i@t a of these se
a(coedegdat acentiie) core domains offer | arger

hosteiintgher apmpcloirceatneotnwsorok functions (e.g., th

5G core network), and (ii1) hyperscal ers are
required comphbt evuMda/palcwh gyar s eTehdiesd .| ayer i ncl ud
the | ar-BeL@@OPcl ustersdéd infrastructur e, but a

appear during the two ©OmemdCaolartresndd$at Wi
infrastruct urPd LVWOTt lplitanh et @@ utodp ¢ hi s | ayer, i
providers typicalDi gt reiXipfotszsitaSaeiceiuaced f or man a
under |l ying hadidwectplowittoiowter | ay systembeddTDbi §
Tis the interPat®O®Topl ahéoCOBR wiatsh idny st dietsdpedtth s
resour ce maonvaegre memd physiThbal ob¢ectuiPdedsOdf | EOR
demonstrate ability to integrate with any K i
heterogeneous testbeds that pertain to diffe
verticabaddeesoed bPyl LtChTe cB Qs t er s
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Domailrevel <Renrdaitaaea ge meoiBtt anryRe sou-asa€&er vi ce

Todayods infrastr uetounmraa sn,t ewhd [teo dhbef frneurletnit ad mi
as operators/ owne@rs ti®eweaighh dooma@enmL OT empl oy s
domalienével managemémsompat ®é&rim) a Domain Orches
(ii) a Data Management instance, and the over
DOand DM est albslwiigsth biheddogeaeird yiimigsarstfo&ag ur e
for exposing compuiaeas enrevtiiscben § , shadddatdazed sert
and data mana(gedeg@RAaFhliss i s a key ablsi@Tctthatr

all dawsf rastructtwr eeacswrnegr sexpose the abilities
di sclosinffeveksodetai |l s tHavi mg ¢ asssuemeesc e al
all ows the infrastructure owner sPItLoOTmommaertkieztep I

l'inking them with products that can be purcha

Secusreer vi ce access:Smamagémemand nt CEORPLODuUi |t

Within eveCQPPd om@aiors, ISteeqmr@@atbironc ua8kF) akes to
encrypted tunnels forl ewelosd emrgvicead ati mwarodna i tnh
another domaperolThgle€APLOT SI F undertakesttonc
t hfel y VPNs towards any sePNVLOE ecdhynt ¢mme iemt
abstrabttoensures sElhiusidlystamactirosttakes awa:
of managing traditional oVPNaltnplargdmi@mniostyrs.
establish traditiomlalOTVPN$ plwelepianthr@e@®tesr y cl U
Sshoulssue VPN accounts, credentials, and confi
not to mention that t haddint¢idodnshdpar hbappés agr o
whwill dppévgpen roalnlds.

COPPI LOT revisits the way private networking
recent advancements -diefii meedc uoe® erslody wapmpe waobir tkii |
(provided -ByLOMec€O@®or tTIAMAM nmlehmbse raR Il LoQIS tCoOPs et
a r-odbrust domain where the control plane of t
exposed amamageéeduservice to th®léelOfTi parecesy svt
to ent@OPPt hOT ecosystem wi-PIL@TXxph wsitneshse nCaOF
port al to register a nRelIwL AlTo nrad anl mu nadred d dires e@A
domain resources and services that the domai
i ntegration fabric.

Secure federation

Apart fromoemapanssiaagad n services i n a secure ¢
COPPI LOT SI F will be used as a secureasatmsit t r u
intercomaouhecptPd LOOP Data Management Thilsatwbdbrin a
secuwrhearafthgt a bet ween domains to enable coll ab
COPPI LOT piloting activities.
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End end service mdlaagegmenster vi ces across a C
continuum

Ahi gheer orchestration | atyegrovsdaddkeed-tabtnodven:t
management of servi ces anodnari ens causrticacksa hion dtehr & t
er af 6 G. Th(itsi t I alg)d rietSrOo dClOPe s L OT o6 st @ Brdd Ser vi c
Orchest{ E&8Obwhich binds with multiple DO inst:
feder at el edwvoellai mar ket pl acegdomat o madlaetgel antuel t
of fered tPRI UG LtOPkehol ders. This is done via
on topE®S@ ctompl ementary to the business portal
business management | ayer at theehdvekrofcmsal
i's the reason that the Bubk) nefSKICIMRTY aagpepreeanrts Lvae
i Fi gk2econcepspeahbktymigs ilsaytehneo sttopl ay er -PolfL OtTh e
architecture as it appears in tRan®xt dlblivedew g
when the architecture getdsomanisnt apnltaitaftoerdn,i ntthoe
appears both within every domain (to enable d
an dandnd fashion)(.atop ESO

Ecosystem and Business Management

Finally, a modern wuser port &tlhedepsliatnf ocrommpwietnte
all ow all kinds of s tlaekveeH o | sl & a k e h(oil .dee.r,s d om
infrastructure owner s, platform administdator
parties@gexpttdie} ri ch cffterodd APy st he DO and DM i
wel | as the ESO in the central mphagémemi{ der
resource, and data mansatgreanieqhit foprewartd oarsd | ns e
Key wor kfl oRvisL®@TorstCcOPehol ders get triggered f
t he -lleovwe | details that appear Fumtthleeald®@®tpe DO,
initi-l LODPar céaripreocvti uiv@ett €.x n

2. BAYERS AND ABSTRACTI ONS

The | ayer s-PofiL OiThar CORttleicrt armlr &aubrodvieet @i $eedt i mn 9.
Howevkirs ¢$ection gdreovwildes eav hifgh he key abstr
PI'LOT in eThebbel apstr acommans Zal®ka mnat egori zed a
abstractionBIl LtChTat| eGiGPoang eesxi sti ng systems/ ser
abstractio®$ LOAFat n€EOBduces as novelties.
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Tab2-Z2Summaragb otfr ardri olnay EOPPolfL @Theehi t ect ur e.

COPPI LOT Abstralcéevemaged/ of -Rlrle@T by COP
Architec

Layer

Existing abstracti ofd LICENlvieg algaeye
pure hardware el emeentgg ocbmpateou
sensor)sCORPt tOT | exirsdhiessg aof f eneg
infrastructusecdl ament s

T compuwuietuadahgziat a otri eomdse rt heitt h ¢

virtual machines acting both
I NFRA T network virtuali zatoimomg eab zter a
physical or virtual netbwadrakv ee
f data virtualization abstract.i
physical data sources(ang. via

emul atedbsebaser)

i ons 1i-Rt L GNdbu c eadv ;abiQIPad;
a project t-havtehthe

—

New abstrac
PILOT is no

—+

sting abstracti ofd LICHvaebréahges d
ource management pl atf ormess sis
erogeneous underlyi Al dattarpl
eracting wiThisheodall gehbhi des
erlying har dwafrfee ctwihvy é eprod drea
manage the resources. Charact
e Virtual I nfrastructure Manag
devices (edge processors, CotS o

» ~+c — > m
= 0 > > o o X
o ~ —~ (n —

7

DI-B

New abstractions i-Rt L GNibuc eadv;ab@Pad
PI'LOT is not a project that atte
management technoproogvieedsensbdit!| aratph
interface all existing (and wupco

Exi sting abstracti ofd LIOehv etrhaeg eadr ¢
Doma-l evel network and s:&itwaddebaemta
DD e and open Operations SuppmahtSdSy st
OpenSlofder powerful abstractions
net work resourcasiaoaffy angndamdi ne
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organi ze resources and services
catalpopguwkil e offering resource
management/ termination.

Exi sting abstracti o#d LIOETveamadeaat
Manage m@thadfehaert anDabpebManagemen
suchFIaWAREOGs Cono®Ergti BseekAof fs&ime
abstractionsddtoa&a-sass vagrieng st anda
while all owesy BSbamreagt of data a
of the Data management platfor m.

New abstractions i-Rt t®@duced by C

1. Mar ket pl dawd |wi tahud onmaudateseds e r v Ac
dedi cat edcatdgdmmgput e ser wi se
of fered-Phy OCOP al d ymwa migc fpmgv D
comput eschnongd &Ir el cacnadlad ¢ mand an
zestwuch mlaminserextends exi &fiSn
OS) with additional amount of

2. Marketplace with f ul | ya sasuetrovirac
dedi cated cat and etgwsceakvei gcoersyp ifeov
of fered-Phy OCOP al p roiwv a #) e fnedinCd
systdeeqpl oymenhhscertain sl baing
demaandd intauzdédr om@diMinerextends
sol uti obnfTsSI()OSai th additional

3.Marketplace with fully aut oma
i nstanti at ii Dm€ O EPrl \WLiGcyesstceanm
dynamiicnaglelsyt eams fr om dcipatcheysb v
instanti at-PInlgOT heatCODPManageme
demandwher ever i al he wdRlOlO hte
aPadkuropean dianfar aptacedt mi @i m
i nt er vEmitd oes tcaobnipilisamtteesgr at i on
open plat £Ed6EmMsaOmsil. WAREOs Cont
as weHTSlasmdc | i pse Arnbwoduadi
automation on the di stDaitbaut ed
Management. pl atform

4 . Treat iemggacpyp | i c atscioonntsai nlelr alzéexde {
COPPI LOT embraces existing inr
sect(orsenagrner gy mansamaimiedng $s ma
agaul tuesandar t ), ciatciceespt i ng any t
appliciat iion onl y Agpaqnrtieiartdroinz
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may choose the programming | a
technology of their choice, a
the pllanfotrmer wPdrLdosl, tC@RAts o
applications as bl ackboxes, t

services wWi-PhLO®Ttaeeo€PPLt em.

5.0f fering-law clompaexity applic
framew@OORPI]I LOTO6s distributed D

stratum all ows appfbobcasion dh
novelties of their services,
i ngestion, processing, persis

operations ampé ad d baaspy! it haet i o
devel opers ARllsy trequdmrseume t h¢
COFPPI Ldhirenders service devel
processes much short er a(nlde sl secs
prone (data managemefitesapar-dty
PI'LOTY hus substanti alohayr kexiecefd
di sruptive services.

Existing abstracti ofd LICEORH d&@dad
| everfa@eastshe fiogsechevmeirati onm th
introduced the i dea of (as$Sd@ueer”Z
opesnour ce palsataf osrenture overlay ne
private infrastructRIrLeGT aunsde ss eA G/
baseline system, bui(lideSup@haerdt s

ESQ) and introduces new parts (e.
mi ssing from ACROSS) to substant
pil ot s.
SI-E
New abstractions i-Rt LGduceadeby iC
COPPI LOT will explwest thed&il &t ¢ od
domains in a secur el hamnd fterau sutresd Vv
simplify the devel opment owWwilclol i
means to communicate with remote
the ®OROT plTat eoismr e tCHOIPRI If BREIU.r
Op e n)Ami tlil be integr-Bte®@TwbDahat Man
(Fl WARE Cont éxdl iBpo&k eAplratwvhernmt he
ti me.
Existing abstracti ofd LIGEBlvremeaeargeida
ESa solutions are avai l-aadorhaei M ostehmadina

typically span across. magxample <
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RedHat 6 60AQMe ,Aztulh @s AfFtlice.s e s ol ut
usef ul means f eri smhanadgitregd gceoanp u t
di fferiemitstadant i ve domai ns.

New abstractions Ii-Rt LOVMibsdcedfby h@
solutions sao0er cawhirlcedt hey fall s
resources beyond clusters (e.g.,
resoursCORNLOBent i fi edptbmet gapth
expansaewmxicfti mpuogen OSSEpEat Doy
with an additional ma d@eunlde stelravti cde
managememiulatiqpopd eTdomanew. ETSI M
Devel opmenti GilTesdp Hyper Or c hieiss r §
dri bgnkeyPICIOPETr t menrds t he projseot
only to its congstihetdewel bpme at
activities bbb shrengthehoEMSI OS

A summary of abstract-Pbh®O®ToEBOTr €

T Marketplace for vertical sect
TMEE ervice manadgdéamsesntmaARIlegs pl ad
expandable to accommodat e ftuh g
adopter sPlof. OTCOP

T Ability to combine verticalew
compute, network,oaomde adté¢ ac-s-m
end service graphs.

f Naive integration with public
pulling application artefacts
(either wiltLhTn oGOR hird party)

f Native integration with the S
domains as well as expand the

T Native integdagstagewt ehemetry
of fern ®enndd service telemetry;a |
service.

B ML

Existing abstracti ofd LICE@RH d&@dad
|l everages the portals of existin
port al (to be used as ®h LIOAiI DiOalb
portal) and the OpenZzZitd.i port al
COFPPI LOT SIF portal).
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New abstractions i-Rt LeGiQPEedODy C
i ntroduces a new btseinnde srdwlmptaiir m as$
thbhecomes a single poiPl LOT sehe&
who wish to see the entire | ayou
of fers user interfaces thatdevi $h
pl atfactthgmaconeanected with, tthleeier
orchestration seowmalceasgpimpntdeactr

an interactive map.

Apart from visualizing andimanmag
i nteracti vbemédphsi ness portal als
Ssimplify the following operation

1T Vi sivor manaegi PR OT dloemaeln and
domain mar.Katpl atéesws us o d
new service specificatio as
categories andues.ervice catalo

>
wn

f Views for ordering services a
using a shopping cart where m
specifications can be include

T Views for inspecting the serv
and for acting upon these ser
policies.

T Views for visualizing service
metrics and | ogs using dashbo

T View for managing (Creat e, Re

(0]

secrets in a secure-gmadeespo!| w
storing these secrets as encr

T View for platform expansion t
all ows the useCORPd LICGAtFe raanadt gw
user on what steps need to be
onboarding of a new domain on

As we want to keept WBRA dbstmapcts architectura
upcomWR8del i ver gphrloevss deo addi ti onal detail s on
combining thisfunftte®ematiican wiettlmai | s about the
be used (and exPleln@Te)d thoy edhGPur e Thies ee fatbenttr aw
rel at bettaondar di zati on and di ssemination acti vi
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to create the above abstractions willt dogpendemo.]
source development groups and standards.
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3 BLUEPRI NTS EXECUTI VE COOPMMABY FOR

C coppilot
Cluster 1: Business Integration In Mining

Use Case Overview Diagram

1. Maestro Request

8. All process execution history is recorded

Cololnies Server {157 8. Report outcome
Resources
- -
Process Queue 4.5mc Ay
5. Generate . \
6. Execute Reconciliation Process Private
Reconciliation Corporate
Process Network i i ii
— 7. Deploy ~ - 3. Commit Resource
> -~ _ .
Executor System "= ) Git/irepolresource 0 glt

L )L J
T T
Mining Infrastructure Cloud

Ambition, Mission and Objectives

- Enable secure, service-oriented integration for mining with trusted data access and flexible loT-Edge—
Cloud workload placement under strict safety and governance constraints.

« Demonstrate multi-vendor, multi-technology integration across key mining functions and validate
automated, scalable deployment in realistic operating conditions.

« Replace manual, site-specific solutions with interoperable, scalable patterns that accelerate
digitalisation and reduce operational and IT complexity.

Description

Business Integration in Mining addresses the integration of computing platforms, data services, and
deployment models in highly constrained mining environments. It demonstrates secure, interoperable
solutions that operate across on-prem edge systems and controlled cloud resources. Through use cases in
seismic monitoring, underground logistics and asset tracking, and conveyor condition monitoring, the
cluster shows how scalable orchestration and open interfaces can reduce silos and accelerate digitalisation
in mining operations.

Pathway to Execution

Execution requires close alignment between business value drivers and technical delivery. Use cases must
clearly target safety, productivity, cost efficiency, and compliance, while shared architectures, open
interfaces, and common orchestration frameworks ensure consistent deployment across diverse mine
environments. Continuous feedback between operators, technology providers, and platform developers is
essential to balance operational constraints with innovation and ensure technical scalability and security
deliver measurable business impact.
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Edge compute Cloud compute

COP-Pilot Domain

i—  Colomos fo—rt Orchestrator

loT / Sensing ‘ pmpp—

sems || 5 i ees
I| oystem ; | aystem

AopLoge

Seismicity presented
10 the end-user in 30
Interactive 1ools

using microseismic sensing and data processing
to better understand rock mass behaviour
through a unified, interoperable edge-to-cloud
workflow.

&
ity Inspection Dec‘:"’"s
A Actions.
@Q Using DISCOVER = e O
y sing

i e

Using spl(aijce

UC1.3 uses data from loT-enabled belt!
scrapers, Edge/loT devices and SCADA, to
‘monitor components in belt conveyors to
detect/predict damages reducing failures and
downtime. A scalable edge-cloud computing and |
analytics continuum is demonstrated.
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TW UC oveview diagram
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Through this use case, loT-enabled smart rock
bolts accurately track personnel, vehicles, and
equipment underground, improving operational
efficiency and reducing time lost locating
assets.

1. Crange Deployment Descrioion [ ©. COPPIlOL
*" Domain Orchestrator

Use Case 1.4 demonstrates a unified loT—
Edge—Cloud architecture for digital mining,
enabling low-latency, scalable, and resilient
operations by integrating earlier Cluster 1 use
cases.

© 2025-2027 COP-PILOT www.cop-pilot.eu
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ro; coppilot

loT Mining Seismics
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App Logic
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Seismicity presented
1o the end-user in 30
interactive 1o0ls

Description

This use case focuses on microseismic sensing and data processing to improve
safety and understanding of rock mass behaviour in underground mining. Mining
activities induce seismic events as stress conditions change, which must be
monitored to manage the risk of damaging seismicity. The solution enables a
unified, multi-vendor and multi-technology workflow covering sensing, data
acquisition, processing, and visualisation. RockSigma’s BEMIS platform, enhanced
with COP-PILOT features, supports interoperable sensor networks, flexible
deployment models, and edge-to-cloud processing while meeting mine operator
data and infrastructure requirement

Functional Requirements

This system supports reliable microseismic monitoring through trigger-
based seismic sensing and intuitive data visualisation of both historical and
near-real-time events. It should enable automated compute provisioning via
COP-PILOT integration where feasible, while prioritising low-latency event
processing (=50 ms under nominal conditions). Communication links are
designed to ensure robust data transfer with a target uptime of
approximately  99.9%, accounting for challenging underground
environments.

Market Business Requirements

The market business requirements aim to improve productivity and technical
flexibility. Enhanced seismic data processing supports a deeper understanding of
rock mass behaviour, reducing incident-related production disruptions for mine
operators. For application developers, the solution should enable flexible
placement of computational workloads across the compute continuum and support
scalable processing power. A distributed, microservice-based architecture allows
systems to adapt to customer-specific needs and efficiently handle increasing data
volumes as operational demands

Project funded by
Co-funded by
the European Union

© 2025-2027 COP-PILOT

COP-Pilot Domain
Orchestrator

Instantiation of Use Case

Dense microseismic sensors are
deployed underground to continuously
capture rock activity. Data is
processed across an loT—edge—cloud
continuum, combining on-site sensing,
edge analytics, and cloud platforms
(i.e.., BEMIS). COP-PILOT
orchestrates data flows and compute
resources, enabling interoperable,
multi-vendor integration and scalable
deployment across mining
environments.

The real benefit in the use case

The solution enables early detection of

seismic risks and improved
understanding of rock mass
behaviour. This enhances worker
safety, reduces unexpected
shutdowns, and prevents loss of
valuable ore. Automated data

processing and orchestration support
faster decision-making, lower
operational costs, and more reliable
mining operations.

www.cop-pilot.eu
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Logistics of loT
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Description

Use Case 1.2 focuses on high-accuracy asset tracking in underground
mining using loT-enabled smart rock bolts. Assets include personnel,
vehicles, and equipment, reducing time lost locating resources and
improving operational efficiency. The solution builds on ThingWave's
Digitalised Ground Support (DGS) system, extending it with enhanced
sensors, positioning, and tracking capabilities. Smart rock bolts form a
wireless 10T network that supports asset localisation

Functional Requirements

The functional requirements for this use case include high-performance, secure
monitoring and asset tracking within the TAB DGS solution. The system must
support high data-stream bandwidth (up to 10,000 packets per second), low-
latency alarm detection (=10 seconds), and scalability to at least 1,000 sensors per
gateway. It must ensure accurate rock bolt rupture detection (+10% of bolt length),
rapid fault identification, and regular positional updates for asset tracking.
Integration with the ColonyOS/Arrowhead platform is required, alongside robust
data security for platform authentication and data transmission.

Market Business Requirements

The market business requirements focus on cost efficiency, scalability, and
operational productivity. The solution must significantly reduce deployment
costs by cutting physical installation time by over 50% and configuration
time by more than 60%. Improved asset monitoring is expected to lower
asset-related costs by reducing losses and replacement needs. Additionally,
automated rock bolt status reporting replaces frequent manual tunnel
inspections, delivering over 100 status reports per day and substantially
reducing ongoing operational costs.

Project funded by
Co-funded by
the European Union

© 2025-2027 COP-PILOT

Instantiation of Use Case

loT-enabled smart rock bolts and
sensors are  deployed across
underground infrastructure to track
personnel, vehicles, and equipment.
Data is transmitted via wireless
networks and integrated into the
ThingWave’'s DGS, with COP-PILOT
enabling real-time data aggregation
and analytics across interoperable
systems.

The real benefit in the use case

The solution improves operational
efficiency by enabling accurate, real-
time asset tracking and reducing time
spent locating resources. It enhances
safety by maintaining visibility of

personnel and equipment, while
lowering costs through reduced
manual inspections and optimised

logistics workflows.

www.cop-pilot.eu

Co-funded by

the European Union E 20620627

-EDRPOT Pag3®>»b4




D21:Ecosystem Definition

Condition Monitoring and Predictive Maintenance In Mining
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Description

Continuous material flow is critical in mining, making belt conveyor reliability
and their uptime essential. This use case exploits data from loT-enabled
belt scrapers, SCADA systems, and other loT/edge devices to monitor
conveyor condition during operation. Combining Hosch-lris sensing
technologies and Predge Conveyor Analytics and Al, conveyor components
degradation, such as belt or rollers, can be is continuously assessed and
damages/failures are detected/predicted, enabling timely alerts, predictive
maintenance. A scalable edge/cloud compute and analytics continuum to
reduce risks and downtimes is demonstrated.

Functional Requirements

The functional requirements for this use case cover the full data lifecycle,
from sensing to decision-making. The system must capture condition data,
like e.g. scraper movement data tracking the belt surface, securely transmit
measurements to the Hosch Iris and Predge cloud, and ingest data into the
storage systems. Bidirectional data provisioning services support multiple
users, while analytics processes generate actionable insights on
component condition. These insights are provisioned using decision
support system for maintenance.

Market Business Requirements

The business requirements focus on maintenance predictability and cost-
efficient deployment. The solution must detect conveyor belt damage at
least eight hours before it becomes critical in over 90% of cases, reducing
the risk of unplanned downtime. In addition, automated deployment and
orchestration should significantly improve scalability while cutting
installation and commissioning time by more than 50%.
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Instantiation of Use Case

loT sensors and SCADA systems
monitor conveyor belts and critical
equipment in real time. Data is
processed at the edge and in the
cloud using analytics platforms
(i.e., Hosch-Iris and the Predge
platform), with COP-PILOT
orchestrating data ingestion,
processing, and service delivery
across distributed environments.

The real benefit in the use case

The system enables early detection
of faults and predictive
maintenance, reducing unplanned
downtime and maintenance costs.
It ensures continuous material flow,
improves equipment reliability, and
extends asset lifespan, supporting
more efficient and resilient mining
operations.
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Use Case 1.4

loT-Edge-Cloud-Continuum For Digital Mines
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Description

Use Case 1.4 demonstrates a unified loT-Edge—Cloud continuum for digital
mining operations, enabling low-latency processing, scalability, and
resilience across distributed computing resources. A testbed at RISE’s ICE
Datacentre simulates underground mining conditions to validate dynamic
resource provisioning and data pipelines. ColonyOS provides federated
orchestration and autoscaling, while Eclipse Arrowhead ensures secure
edge-level interoperability. UC1.4 integrates earlier Cluster 1 use cases to
demonstrate the COP-PILOT edge-to-cloud architecture.

Functional Requirements

The functional requirements for this use case define how services,
compute, and deployments are orchestrated across the Edge-to-Cloud
continuum. Service orchestration ensures secure connectivity, identity
management, and federated data exchange between sensors, controllers,
and platforms. Compute orchestration enables resilient, policy-driven
execution of distributed workloads, while deployment orchestration
automates provisioning, scaling, recovery, and lifecycle management to
optimise performance, reliability, cost, and sustainability across edge and
cloud environments.

Market Business Requirements

This business requirement focuses on reducing IT-related costs through
advanced automation and orchestration. By efficiently deploying,
configuring, and scaling computational resources, the solution minimises
manual intervention and operational overhead. This reduces the time, effort,
and cost associated with managing IT infrastructure and platforms,
delivering measurable efficiency and cost savings for the organisation.
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Instantiation of Use Case

This use case integrates sensing
and analytics from UC 1.1, 1.2, and
1.3 into a unified loT—edge—cloud
architecture. Distributed loT
devices, edge nodes, and cloud
systems are orchestrated via COP-
PILOT, using technologies like
ColonyOS and Eclipse Arrowhead
to enable seamless deployment,
scaling, and data exchange.

The real benefit in the use case

The integrated continuum enables
low-latency, scalable, and resilient
operations by optimising resource
usage across edge and cloud. It
reduces IT overhead through
automation, improves
interoperability, and accelerates
digital transformation with real-time
insights and more efficient mining
processes.
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Ambition, Mission and Objectives

- Enable interoperable, secure IoT integration across urban, port, industrial, and campus environments
to support real-time monitoring, analytics, and data-driven decision-making.

« Validate scalable smart city and smart building solutions through large-scale pilots addressing mobility,
flooding, environmental quality, waste management, and infrastructure efficiency.

- Transition from fragmented, siloed urban systems to reusable, market-ready architectures that improve |
sustainability, operational efficiency, safety, and quality of life for citizens and stakeholders.

Description

Smart Buildings/Cities deploys and validates sustainable 10T solutions across urban, industrial, campus,
and port environments in Valencia. Using real-life testbeds such as the City and Port of Valencia,
Almussafes Industrial Park, and the UPV Smart Campus, the cluster integrates diverse loT devices and
platforms across an loT—edge—cloud continuum. This enables real-time monitoring, Al-driven analytics, and
interoperable data exchange to improve mobility, safety, resource efficiency, and environmental
sustainability in complex operational settings.

Pathway to Execution

Execution requires close alignment between business priorities and technical delivery. Use cases are
guided by measurable outcomes such as mobility, safety, sustainability, and cost efficiency, aligned with
municipal strategies. Technically, interoperable platforms and distributed edge—cloud architectures enable
scalable and secure deployment. Ongoing coordination between public authorities and technology
providers ensures solutions are replicable and ready for wider adoption.
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- Vehicle counting and classification
- Detection of congestion patterns

k " - Support for smart traffic management &

"

jThe use case establishes a smart, data-driven waste
‘management system at UPV using fill-level sensors
‘and loT platforms to enable real-time monitoring,
improve environmental assessment, and support
informed.

'UC 2.1A uses radar-based vehicle classification |
with real-time Al analytics to improve traffic.
management, road safety, and urban mobility
efficiency. |

'This use case monitors water-
level through NB-loT connected
‘radars for flood monitoring

\ - Ship location
- Crane position
AW - Berthing assistance data

‘into a smart building using loT
'sensors for real-time monitoring
fof occupancy, comfort, and
energy use.

9 Maritime traffic monitoring
9 Crane position monitoring
Berthing assistance

'Use case 2.3 uses radar-based

‘tracking to deliver precise, real- ‘Through this use case a
‘time vessel positioning and - 'LoRaWAN network is used to

= mn “monitor formaldehyde levels in
‘real time, enabling alerts,
‘'emergency  response, and
‘improved industrial safety.

orientation, improving port safety
and efficiency.
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