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Edge Computing 

Enterprise Industrial Embedded 



Kubernetes Distributions for Edge 

• Resource-constrained hardware 
• IoT devices, Edge Gateways 

• Several lightweight Kubernetes 
distributions 
• various capabilities 

• Security 

• Maintability 

• Limited hardware management 
and context monitoring 

 Heiko Koziolek and Nafise Eskandani. 2023. Lightweight Kubernetes Distributions: A Performance 
Comparison of MicroK8s, k3s, k0s, and Microshift. In Proceedings of the 2023 ACM/SPEC International 
Conference on Performance Engineering (ICPE '23)  



Edge Cluster Use Cases 

• Open questions 
• How to manage/prevent compute 

speed degradation due to CPU 
thermal throttling? 

• Which mini Kubernetes distribution 
would be the most suitable for 
hardware-aware extensions? 

• How to incorporate predictive 
maintenance techniques into 
Kubernetes scheduling? 

• Autoscaling 
• Scaling below zero 

• powering off nodes when the Knative 
functions are not used for a long time 

 

• Heterogeneous compute modules 
• Power-aware function instance 

selection 
• Low traffic -> slower modules 

• Heavy traffic -> faster modules 

• ML trafic -> GPU enabled modules 

• Variable ML processing quality 
• few models of various quality deployed 

on different compute modules 
• More precise -> GPU enabled CM 

• Less precise -> general purpose CM 

• Switching between various models based 
on traffic/energy 

 



Heterogenous Edge Cluster 

• Mainboard 
• Turing Pi v2 (https://turingpi.com/) 

• Compute modules 
• 2 x Jetson Nano B01 

• Raspberry Pi CM4  

• SSD 1TB 

https://turingpi.com/


Turing Pi v2 

• Turing Pi 2 board  

• equipped with an Allwinner T113-S3 
• provides BMC (Baseboard Management Controller) 

functionality -> (API on the right) 

• based on Linux 

• e.g. power on/off of the nodes 

• 4 x slots for compute modules 
• can be mixed 

• Network switch 
• VLAN support 

• Mini PCI Express slots for WAN connectivity 

 



In-Lab Edge Cluster Prototype 

• Power monitoring 
• Voltage and current (INA219) 

• Fan vibration monitoring 

• RPi Pico board for environmental 
context monitoring with TinyML 
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Summary 

• Edge Computing is gaining momentum 
• EdgeAI & TinyML applications 

 

• Heterogenous Edge Clusters 
• Fine grained workload management 

• Power control 

• Redundancy 

 

• Cluster management and scheduling 
• Should hollistically cover also the hardware 




