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E2E Al Framework for 6G Experimentation
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oumen  End-to-end Al Experimentation Framework - Vision

Offer an integrated E2EAI toolKit,
cross-testbed MLOPS pipelines and
experimentation  workflows
perform prediction/classification
and anomaly detection tasks applied
to common datasets and Al models.

to

Leverage on recent developments
in MLOps, and Infrastructure as a
Service (IaC)

Deploy transfer learning,

federated learning and continual
learning

Pillar 1: Pillar 2:

Pillar 3:
Federation 6G Library for Al Plane
Framework Experimenters AlaaS, MLOPS

Pillar 4:

Experimentation
Plane
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E2E Al Experimentation Framework - Scope —O3—

 E2E Al Experimentation Framework will:

Build incremental repositories of reusable Al models
Assist in their finetuning via transfer learning methods

Adjust trained models to local experimental datasets and sensed environment
parameters via transfer learning

Optimize infrastructure orchestration and resource provisioning over cross-
domain experimentation continuum

Ensure vertical application and network service LCM, including auto-scaling, load-
balancing and migration of services across domains

Perform monitoring and telemetry pipelines for resilient and trustworthy
operations.
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E2E Al plane Federation - Key Concepts

1. Pipeline Orchestration and Model Serving

« Leverage on existing MLOPS frameworks from project partners (IBM, ICOM) as
well as open source

« Offer Federated Learning and Transfer Learning techniques as a service to
project testbeds, ensuring optimization, finetuning and even unsupervised
domain adaptation of models contributed from testbeds.

2. Edge Intelligence Agents

framework

deployed at the Testbeds, and are used to drive decisions based on domain

3. Explainable Foundation Models
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« Offer pre-trained, explainable FMs that can be finetuned on demand via the
E2EAI toolkit and datasets

4. Testbed “supernodes” with advanced capabilities (e.g., vGPUs) can support
AlaaS workflows via multi-cloud communication forwarders such as skupper.

5. AlaaS offered towards other project (federated) testbeds, or third parties (e.g,
private networks) within hackathons
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om= E2E Al Framework - MLOps

* Machine Learning Operations: a set of practices that combines machine

learning (ML) systems development and operations (Ops)

* Goal = streamline and automate the ML lifecycle

* Advantages:
» [ncreased automation
= Continuous Integration - Continuous Deployment
= Reproducibility
= Version control

» Performance monitoring

» The level of automation of the MLOps lifecycle steps
defines the maturity of the MLOps process
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E2E Al Framework - Infrastructure as Code (I1aC)

@ Automatically deliver infrastructure workflows and apps

@ Infrastructure provisioning (VM setup, network configuration, load balancers)

@ Configuration of provisioned infrastructure (installing apps and managing app
@ Deployment of application

} Combined with Docker

Ansible
Terrafrom :>
Initial
Infrastructure Manage
setup

Initial
Infrastructure
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=== E2E Al Framework - ML Problems SUNRISE

<+ Transfer learning:

o Employs pre-trained models to extract learned features or representations and fine-tune it for a
different but related task/domain.

o Leverage existing knowledge

o How data formatted in one testbed be transferred to the other testbed ?

¢ Federated Learning
o decentralized approach to training ML. models where multiple devices (clients) collaboratively train a
model while keeping their data local. Only model updates (not raw data) are shared with a central
Server.
o Collaborate while maintaining privacy

¢ Continual learning
o training a model continuously on new data while retaining knowledge from previously learned tasks.

o Evolve model overtime.
12 November 2024 InfoCom World 2024 8



Beyond 5G Testbeds
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Thank you for your attention!

Intracom Telecom

@) Dr. Eleni Zarogianni
[

ezarog@intracom-telecom.com

@ https://www.intracom-telecom.com/
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