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Trends in 5G networks
• Networks evolution to support three basic types of communication
• Applications and services for various vertical industries
• Support of set of KPIs (π.χ. Latency < 1ms, 10‐100x higher data rates)
• Need for convergence between network and cloud computing domains
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Statistics and forecasting
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Statistics and forecasting
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Statistics and forecasting
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Network softwarization
• Network Function Virtualization 
(NFV)

• Development of Virtual Network 
Functions (VNFs) and Network 
Services (NSs)

• Development of NFV 
Orchestration Mechanisms

• Software Defined Networking (SDN)
• Development of network/traffic 
management mechanisms based 
on software (e.g., OpenFlow)

• Advanced role of the Operations 
Support System (OSS) of a telco 
provider
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https://www.etsi.org/deliver/etsi_gr/NFV‐
IFA/001_099/012/03.01.01_60/gr_NFV‐IFA012v030101p.pdf

Indicative Network Services

Virtual Network Functions
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Cloud native technologies
• Application development based on microservices
• Need for specification of open APIs
• Deployment in the form of containers
• Orchestration mechanisms
• Elasticity efficiency – Horizontal scaling
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Network Softwarization

Sam sung. 2020. "Cloud Native 5G Core." Technical Report, Sam sung 5G Core Vol.2, Sam sung Electronics. 
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Network Slice Specification

https://www.viavisolutions.com/en‐us/5g‐network‐slicing

https://www.blueplanet.com/resources/what‐is‐network‐slicing.html
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Network Slice Specification
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https://insidetowers.com/cell‐tower‐news‐do‐you‐want‐that‐network‐slice‐to‐go/
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Private 5G networks
• Provision of priorities to end users in specific frequency zones
• Definition of list of terminals that can be connected to a 5G network
• Routing and network access policies
• Quality of service assurance
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https://www.ericsson.com/en/blog/2020/5/how‐5g‐for‐public‐safety‐could‐save‐lives
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Mobile Virtual Network Operator
• Hybrid model for usage of the 
infrastructure based on leasing of 
resources from telco providers

• Network services and applications 
orchestration mechanisms

• Service provision to end users
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https://www.utilitycons.com/mobile‐virtual‐network‐operator‐for‐utilities/
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5G, Cloud and Edge Computing 
Technologies Convergence
• Need for exploitation of 5G functionalities by cloud computing 
applications

• Need for specification of open APIs
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Network Services Orchestration Mechanisms

Κύριοι NFV Orchestrators
• Open Source MANO 
(OSM) NFVO

• SONATA 
• ONAP
• Openbaton

https://osm.etsi.org/images/OSM_EUAG_White_
Paper_OSM_Scope_and_Functionality.pdf
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Elasticity Efficiency

NFV Workload Efficiency Whitepaper,  
https://tl9000.org/resources/documents/NFV%20Workload%20Efficiency%20Whitepaper.pdf
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Automated scaling based on ML
• Reinforcement Learning 
techniques

• Q‐learning, DynaQ+, DQN

• Federated learning
• Automated thresholds 
specification for horizontal scaling

• Optimal usage of resources under 
a given SLA

• Microservices‐based apps, 
serverless computing
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Intelligent orchestration based on data analytics
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Data fusion techniques
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Data fusion techniques
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Data fusion techniques
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M illennium  Developm ent Goals (M DGs)

• They w ere signed by all 191 United Nations’m em ber 

states in 2000

• They should have been achieved by 2015.

• They w ere m ainly concerning developing countries.

M DG 1: Eradicate extrem e hunger
M DG 2: Achieve universal prim ary education
M DG 3: Prom ote gender equality and em pow er 
w om en
M DG 4: Reduce child m ortality
M DG 5: Im prove m aternal health
M DG 6: Com bat HIV/AIDS, m alaria and other diseases
M DG 7: Ensure environm entalsustainability
M DG 8: Develop a global partnership for developm ent



MDGs Results

The number of people that live on less than $1.25 per day has dropped more than 

half!

The prim ary school age kids w ho do not go to school decreased by alm ost half.

The num ber of people w ho get life caring treatm ent of HIV increased by over 15 tim es.

Child m ortality reduced by alm ost half.



Still there are lots to do…..

Over 800.000.000 people live with less than $1.25 per day

1/9 people are hungry every night

Deforestation rem ains high in m ost countries

Oceans are becom ing m ore acidic

1/6 adults in the w orld are illiterate

2/3 of them  are w om en



MDGs to SDGs





Sustainable Developm ent Goals (SDGs)

• In 2015, the m em ber states of the United Nations (UN) adopted the 2030 Agenda and the 17 Sustainable 
Developm ent Goals!

• The m ain difference from  M DGs is that SDGs are UNIVERSAL! They apply to developing and developed 
countries! 

They apply to every nation and every sector: cities, businesses, schools, organizations! ALL are challenged to 
act!

• SDGs m ust be im plem ented respecting the 3 dim ensions of sustainable developm ent: 

Social, Economic, Environmental

• SDGs are interconnected! People’s aim  is to achieve them  ALL and not som e of them .

• Achieving SDGs involves fundam ental changes in how  people live on Earth.



M illennium  Developm ent Goals vs Sustainable Developm ent Goals

M illennium  Developm ent Goals (M DGs) Sustainable Developm ent Goals (SDGs)

Adapted in 2000 and should be 
accomplished until 2015

Adapted in 2015 and should be 
accomplished until 2030

Concern developing countries Concern ALLcountries

8 goals, 18 targets, 48 indicators 17 goals, 169 targets, 230 indicators



- Sustainable Development Goals (SDGs) Taxonomy 
and Ontology

- EU SDG Indicators
- European Green Deal (EGD) (Ambition and Policy 

Areas)
- SDSN Six Transformations (Transformation, 

Intervention and Outputs)
- Country Specific Recommendations (CSRs)
- Nationally Determined Contributions (NDCs) ‐

linkage between SDG targets and national targets, 
key hazards considered per country

- Smart Sustainable Cities (UN4SCC)

Collective Environmental Intelligence Knowledge Graph
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Tracking Sustainable Development Goals (SDGs) indicators at national and regional level
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- Interlinking with case studies
- Main monitoring metrics
- Relationship with SDGs
- Stakeholders
- Hazards indices
- Innovations from Climate 

Innovation Window
- Behavioural aspects 

(community)
- Environmental intelligence 

concepts
- Third party data series

Collective Environmental Intelligence Knowledge Graph

31

Next steps in conceptualization
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Bidirectional 
Encoder 
Representations 
from Transformers 
(BERT) is a 
transformer-based 
machine learning 
technique for natural 
language processing 
(NLP) pre-training

Natural Language Processing for SDGs
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How do social media (e.g., Twitter) reflect the emphasis given to Sustainable Development Goals?
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Natural Language Processing for SDGs
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How do social media (e.g., Twitter) reflect the emphasis given to Sustainable Development Goals?
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