Edge-Mi: Microservice Migration for Mobile Edge Computing HIGHLIGHTS OF THE PAPER

Fine-grained task movement for low-latency autonomous and mobile loT systems
FINE-GRAINED TASK MIGRATION
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PROACTIVE MOBILITY SUPPORT

Migration starts before handoff at an
established migration point, followed by
network reconfiguration.

EXPERIMENTAL FINDINGS

The microservice approach shows the
lowest latency, energy consumption,
network usage and migration count in
the presented simulation.
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Collision avoidance in autonomous vehicles
O" s used as the main illustrative application.
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Monolithic task

Move the smallest required service,

continue execution
near moving vehicle
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not the complete computing environment.

% Edge-Mi: Edge-based Microservices for Mobility-aware
Task Migration Scheme




=5 Why Migrate a Microservice Instead of a VM?

Smaller migration units reduce transfer and startup overhead
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Inside the Edge-Mi Architecture
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Edge-Mi combines service placement, service discovery and mobility-aware migration.

Placement Principle

Keep services as
‘ ’ close as possible
to their data source.

Dependency Rule
Place a service
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How Edge-Mi Moves a Collision-Avoidance Service

Proactive migration begins before the vehicle completes its handoff

Move the collision-avoidance service before the vehicle leaves the current edge region.
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What the Edge-Mi Evaluation Shows

Microservice migration compared with container and VM migration
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RESULT AREA 3 — Network Usage RESULT AREA 4 — Migration Count

Granular service placement reduces
unnecessary movement of complete
environments.

Microservice-based migration Microservice-based migration
creates the lowest network load. requires the fewest migrations.

EVALUATION DETAIUS (SOURCE-SUPPORTED)

RESULT AREA 1 — Task Latency

Fine-grained migration moves less
state and shortens transfer and communication and processing

startup time. activity.
@ Microservice-based migration @ Microservice-based migration
shows the lowest latency. , uses the least energy.

RESULT AREA 2 — Energy Consumption

Smaller migration payloads reduce Only the selected service and its

relevant state are transferred.
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Limitations: Performance may degrade when edge servers lack sufficient resources,

Lower
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FINAL RESEARCH CONCLUSION overhead

Edge-Mi uses independently deployable microservices to make mobility-aware
task migration more fiexible, scalable and efficient than VM- and container-
centred approaches.

@ Split the application. Move only the required service. Continue computation near the moving device.



