
Cloud Continuum

An ecosystem that integrates, organizes, and utilizes computing,

storage and network resources across various infrastructures 

(endpoint devices, edge/fog nodes, cloud data centers, and the 

networks connecting them) for deploying workloads, rather than 

relying on a specific infrastructure.

Self-Learning Based Decentralized Resource Management of Cloud Continuum

• Interoperability
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Resource Management
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The rapid growth of IoT devices, data explosion, and the critical 

requirements of emerging applications have made resource 

management in the Cloud Continuum a complex issue, 

presenting diverse challenges across multiple dimensions that 

cannot be addressed as a single, unified problem.
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Resource Model

Cloud Continuum:

ℊ𝑅 = 𝒟, ℒ

Physical devices:

     𝒟 = {𝑑1, 𝑑2, ⋯𝑑𝑛 }

with 𝑑𝑖 =

𝐶𝑃𝑈 𝑑𝑖 , 𝐴𝐶𝐶 𝑑𝑖 , 𝑀𝐸𝑀 𝑑𝑖 , 𝑆𝑇𝑂𝑅 𝑑𝑖

Network conections:

ℒ = {𝐿𝑖𝑗|(𝑑𝑖 , 𝑑𝑗) ∈ 𝒟 × 𝒟}

with 𝐿𝑖𝑗 = (𝐵𝑊𝑖𝑗 , 𝐿𝐴𝑇𝑖𝑗)

Application Model

Application :

ℊ𝐴 = 𝒲,ℰ

Application workload:

     𝒲 = {𝑤1, 𝑤2, ⋯𝑤𝑚 }

with QoS Constraints for each 𝑤𝑖 =

𝐶𝑃𝑈 𝑤𝑖 , 𝐴𝐶𝐶 𝑤𝑖 , 𝑀𝐸𝑀 𝑤𝑖 , 𝑆𝑇𝑂𝑅 𝑤𝑖 , 𝐷𝐷𝐿(𝑤𝑖)

with Network edge QoS requirements :

ℰ = {𝑄1, 𝑄2, ⋯𝑄𝑚 }

Resource Orchestration

Objective

• Completion Time

• Energy Consumption

• Economic Cost

• Resource Utilization

• Load Balancing

• Quality of Service(QoS)

• Others

Multi-Objective

Optimization

Solution

• Linear Optimization

• Non-Linear Optimization

• Heuristic Algorithm

• Meta-Heuristic Algorithm

• Genetic Algorithm

• Learning-based Algorithm

• Others
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