
RESOURCE ALLOCATION OPTIMISATION



Resource allocation optimisation is vital 
for effective edge-cloud resource 
management. It focuses on the strategic 
distribution of resources—such as 
computing power, storage, and network 
bandwidth—across edge and cloud nodes. 
The primary goals are to maximise system 
throughput, minimise response time, 
reduce energy consumption, and enhance 
overall resource utilisation.

UNDERSTANDING RESOURCE 
ALLOCATION OPTIMISATION



Resource allocation optimisation faces 
several challenges in edge-cloud 
environments, including:

● The dynamic nature of edge devices

● Varying workload patterns

● Resource heterogeneity

● Limited resource capacities

● Quality of Service (QoS)
requirements

CHALLENGES IN RESOURCE 
ALLOCATION OPTIMISATION



Ant Colony Optimisation (ACO) simulates 
ant colony behaviour to solve optimisation 
problems. ACO utilises pheromones for 
communication among ants, enabling them 
to find optimal solutions. In resource 
allocation, ACO efficiently allocates 
resources based on QoS requirements of 
edge applications.

Reinforcement Learning: Reinforcement 
Learning (RL) enables an agent to learn 
through interaction with its environment. RL 
algorithms use a reward-based system to 
reinforce desirable behaviours. Applied to 
resource allocation, RL can learn optimal 
strategies based on historical data and 
real-time feedback.

ANT COLONY OPTIMISATION



Understanding workload 
characteristics—such as 
arrival rates, service times, 
and variability—is crucial 
for efficient resource 
allocation. Workload 
analysis aids in predicting 
future demand and 
optimising resource 
distribution accordingly.

Considering cost factors 
and resource constraints is 
essential when allocating 
resources. Analysing cost-
performance trade-offs 
ensures resources are 
allocated without 
exceeding their capacities.

QoS requirements, 
including response time, 
throughput, and availability, 
are critical in optimising 
resource allocation. 
Allocating resources based 
on these requirements 
ensures satisfactory 
performance for edge 
applications and end-users.

Workload Analysis Cost and Resource 
Constraints

QoS Requirements

FACTORS TO CONSIDER IN RESOURCE 
ALLOCATION OPTIMISATION



BENEFITS OF RESOURCE 
ALLOCATION OPTIMISATION

Efficient resource allocation optimisation offers 
numerous benefits, including:

● Improved Performance: Enhances 
system performance by reducing response 
time and increasing throughput.

● Increased Resource Utilisation: Allows 
for better use of available resources, 
leading to higher utilisation rates.

● Cost Reduction: Reduces operational 
costs through efficient resource allocation.

● Enhanced Scalability: Supports 
seamless scaling by dynamically adjusting 
resource allocation based on demand.



Resource allocation optimisation is a crucial 
aspect of edge-cloud resource management. 

Techniques like genetic algorithms, particle 
swarm optimisation, ant colony optimisation, 
and reinforcement learning play a significant 
role in maximising performance and 
reducing costs. 

Factors such as workload analysis, cost 
constraints, and QoS requirements, 
organisations can enhance the effectiveness 
of their resource allocation strategies in 
edge-cloud environments.

CONCLUSION
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