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5G-Enabled Growth in Vertical Industries

Digital Twin
Critical IoT

5G End-to-End Infrastructure
(Radio, Transport, Cloud)

Data center
(hosting cloud)

PLANT :
MONITORING

Telemetry& Monitoring
Massive IoT

]
ROBOT CONTROLG&\

ANTENNA

A\ A

v

CLOUD o O
oxo Orchestrator

ERICSSON 2 ==TIM

-
-
Remote Support ERICSSON'=

Broadband IoT _
Mission of the Project: Automatically build, deploy and manage

Edge data center
different vertical industrial services over a shared End-to-End 5G

® P | (hosting edge cloud)
o e, B ' system (incl. Application Domain, Infrastructure Domain, Orchestration
e M = | Domain), and perform real field trials validation and demonstrations

aid SGROWTH




Pilots

® 5Growth aims to perform real field trials
involving customer sites of four vertical
locations in Portugal, Spain and Italy

®* This requires the development, installation,
validation and testing of commercial 5G radio,
transport and core technologies in vertical
sites, connected with the ICT-17 platforms
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5Growth Innovation Focus [ Smartness
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Cl/CD

Containerization
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The Three-Dimensional Closed-Loop
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Use Case: Robotic Digital Twin
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Deployed Scenalurio
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Deployment and Configuration

Monitorin Confi: AIMLP
NBI SOE insDB 9 9 Prometheus SLAManager Lifecycle Mgr AIMLP DB Spark AIMLP UI
Manager Manager &
Model Regis.
|

| |
ervice Orchlestrator

.................................................... f - == m e e e e e e === =|linstantiation proceduref == =mm e cc e c e b e e e e

request | —— |
(02)rest of instantiation workflow
(03)SUCCESSFUL
Y DONE

(04)OK

(05)Upload training algorithm, dataset, inference class

nOdeI u plo ad and trai 1 i ng [06)store training algorithm, dataset and inference class

(07)create model entry in registry

fe=- -~

(08)spark-submit training job s

(09)open training algorithm and dataset
(10)return training algorithm and dataset
(11run

training algorithm
12)store trained model
—

(13)training completed

(15)send NSD (incl. monitoring jobs)

(16)Check if
monit. jobs

(17)Config MON jobs

-

l Monitgring jobs configuratio

(19)Save info of monID jobs, |_(18)return monIDs

(20)0OK

{21)0OK
\_ | )
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= AIMLP
5Gr-VS NBI SOE insDB Nh'lf:::”:f Mii’;ﬁir Prometheus SLAManager Kafka Spark Lifecycle Mgr AIMLP DB Spark AIMLP UI
g g Model Regis.
----------------------------------------------------------------------------- i) mwm‘sm-
(22)send NSD (incl. AIML |E) >
(23)Check if
AIML IE
(24)create topic for nsID's scaling problem
- g
(25)create topic for nsID's scaling problem >
. . (26) return topiciD
Jataflow copfiguration -
27) return topiciD
(27) p >
- (28)publish in topiclD all monIDs for problem scaling
(29)publish in topiclD all monIDs for problem scaling >
30)start publishing data in topiclD
(30) p g D >
<t
(31)OK
| . . (32)0K >
Leal-time performancel metrics I
publish in topiciD current IL
(33)parse AIML
|E to identify
problem
35)get model (scaling, digital twin
(35)g ( g, dig ) >
(36)retrieve trained model and inference class
(37)return trained model and inference class
IML model request/repponse
< (38)download model
39)send Spark submit-job
(39) P ] -
< (40)jobld
(41)subscribe to topiclD and start ingesting data
pata consumption
—. )
(42)continuousl!
y run modeliD
|




Scaling workflow

Monitorin Confi A
5Gr-vS NBI SOE insDB 9 g Prometheus SLAManager Kafka Spark Lifecycle Mgr
Manager Manager Model Regis
--------------------- Pemmmececececc ek e e e e e e e e e e e e e e rr s e s e e e e ek e e e e e e e e e e cb e e e e e e e e == === =LS| A @SSurance phase-fp-===mmceccccccechec s e e e e e e b rrrrrrrc e e e e e e e -
. . . . (43)IL_out \
el executioh and scaling triggering aiff from current IL
(44)Notify change in the IL
- )Notify g
45)stop the spark Job
(45)stop D >
46)job deleted
- (46)j
| (47)ScaleNSRequest(nsld, body (scaleType,scaleNsData))
-
(48)rest of scaling workflow
--------------------- et EEEEEEEEE] EELELEELEEEEE R R e e L e e R R L LT (Il o BTl IR LD R e I L R GEE R EEEEEE] EEEEEEEEEEEEEER] EEEEEEELEEEEEEE] EET
49)update MON jobs
(49)up ] -
(50)Config MON jobs >
(51)Assume
prometheus averages
metrics for all
. . . . . VNFs of same
hitoring jobs|configuration type in nsiD
(53)0K (52)return moniDs |
(54)update AIML job >
(55)publish in topiclD current IL
56)send Spark submit-job
(56) D ] -
IC Conflgura (57)jobld
(58)subscribe to topiclD (59)continuousl
l y run modeliD
--------------------- f e ek e s cc s mcm e e nb s rm e e e b e rcm e mm e e e e e e e e .- - - - -———--==kS] A gssurance phase- -
(60)check if
IL_out diff from
L current IL J
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Concluding

5Crowth addresses data-driven network management in a
three-dimensional closed loop

* The common double loop for learning and inference

* An additional control loop for monitoring data flows

Making use of the project data infrastructure

« Data-driven requirements embedded in service descriptors
* Monitoring orchestration

* Model-based data flows

Applied to a real industrial use case
« A path to be explored for other classes of Digital Twins
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More Can Be Found at...

* J.Baranda, J. Mangues, E. Zeydan, L. Vettori, R. Martinez, X. Li, A. Garcia-
Saavedra, C. Fabiana Chiasserini, C. Casetti, K. Tomakh, O. Kolodiazhnyi, C.
Jesus Bernardos: On the Integration of Al/ML-based scaling operations in
the 5Growth platform, in Proceedinés of the 6th IEEE Conference on

Network Functions Virtualization and Software Defined Networking (IEEE
NFV-SDN 2020), 9-12 November 2020.

* J.Baranda, ). Mangues, E. Zeydan, C. Casetti, C. Fabiana Chiasserini, M.
Malinverno, C. Puligheddu, M. Groshev, C. Guimaraes, K. Tomakh, D.
Kucherenko, O. Ko odlazanlyl, Demo: AIML-as-a-Service for SLA
management of a Digital Twin Virtual Network Service , in Proceedings of

the Infernational Conference on Computer Communications (IEEE
INFOCOM), 10-13 May 2021.

* The whole use case demo on YouTube:

* https://youtu.be/7V3AKSrWzzY (short)
* https://youtu.be/K5CyrAD7h_Q (long)
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