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INTRODUCTION TO EDGE-CLOUD COMPUTING




DEFINITION OF EDGE-CLOUD
COMPUTING

Edge-Cloud Computing is a
that merges the

advantages of both

. This approach aims to
enhance application performance, reduce
latency, and improve scalability by
Integrating the processing capabilities of
edge devices with the extensive resources
available in the cloud.




THE NEED FOR EDGE-CLOUD
RESOURCE MANAGEMENT

With increasing demands for :

- and traditional

cloud infrastructures often fall short.

Edge devices, like IoT devices and
edge servers, are strategically placed
near data sources to minimise
latency and enable real-time
processing.

These devices have limited
resources, necessitating effective
resource management to ensure

optimal performance.
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RESOURCE MANAGEMENT IN EDGE-
CLOUD COMPUTING
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Resource management
in Edge-Cloud
Computing
encompasses the
allocation of resources
across both edge and
cloud infrastructures.

Monitoring of resources
Is crucial to ensure that
they are being used
effectively and
efficiently.

The optimisation of
resources aims to meet
application requirements
while navigating the
unique constraints of the
edge environment.
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CHALLENGES IN EDGE-CLOUD
RESOURCE MANAGEMENT

Resource management faces several inherent challenges
in the edge environment, including:

Edge devices differ in hardware capabilities,
communication protocols, and data formats,
complicating resource management tasks.

Varying workloads on edge devices require dynamic
resource allocation and real-time optimisation to
maintain performance.

As the number of edge devices grows, resource
management must scale to accommodate increased
demand and complexity.

Processing sensitive data on edge devices raises
security and privacy concerns, necessitating robust
management strategies to protect information.
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TECHNIQUES IN EDGE-CLOUD
RESOURCE MANAGEMENT

To tackle the challenges of edge-cloud resource
management, several techniques can be employed:

° . Allocate optimal resources
to edge devices based on their specific needs and
workload characteristics.
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° . Continuously track
performance and resource utilisation to identify
bottlenecks and enhance allocation strategies.

° . Distribute workloads across edge
devices to maximise utilisation and prevent
overload situations.

° . Utilise machine learning
and predictive models to anticipate workload
patterns, allowing for proactive resource allocation.

° : Manage and coordinate
resources at both the edge and cloud levels to
ensure efficient integration and utilisation.

° . Apply Al algorithms at the
edge to offload processing from the cloud, thereby
reducing latency and improving performance.




BENEFITS OF EDGE-CLOUD S
RESOURCE MANAGEMENT &% CODEG

Efficient resource management in Edge-Cloud

Computing yields several key benefits: High Throughput

° : Leveraging edge Lo a Sy /\q Security
resources leads to lower latency and faster X £ g
application response times.

° : Dynamic scaling of Data Reduction
edge resources according to workload demands 7 Contatt Anararass
allows for better adaptability. A

o : Real-time 8:

processing at the edge minimises the need for

: > Resilience
exter_15|ye data transmlsswr_l to the cloud, o Compliance and Privacy
alleviating network congestion. '
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management optimises allocation, resulting in
cost savings by reducing unnecessary resource

provisioning.
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CONCLUSION

Edge-Cloud Computing represents a
powerful paradigm that combines the
strengths of cloud and edge computing.
Effective resource management is
essential for ensuring efficient resource
utilisation within this distributed
architecture. By addressing the unique
challenges and constraints of the edge
environment, resource management
enhances performance, scalability, and
cost efficiency in Edge-Cloud Computing.
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