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eBPF + Proactive: Use Cases
• Cloud-based Development Environment


• Developers / dev teams write code with local IDE


• Build code or run a battery of tests is Kubernetes pods


• Need: Resize up build/test pod quickly


• Containerized Java application with high startup CPU requirements


• Running time CPU usage is 1/10th the startup time CPU needs


• Allocating too little CPU -> long startup time


• Allocating startup requirements -> underutilized cluster


• Need: Resize down pod quickly after startup


• eBPF network stats program attachment to pod veth



Cloud-based Development Environment

• Write code locally -> rsync -> build or run tests in K8s pod


• https://kccncna2022.sched.com/event/182HU

https://kccncna2022.sched.com/event/182HU


Problem is … 

• Kubernetes v1.27 enables in-place restart-free resize of pod resources (CPU , memory)


• Vertical Pod Autoscaler can resize pod resources on seeing increased usage


• Reactive - may not be good enough!



Ideally … 

• Pod resources are resized before it becomes a problem 


• Proactive



eBPF makes it possible!

• action = (command == ‘make’) ? resize pod : have a beer ;) 



Some Rough Edges

• Hacky way to find containerID <> cgroup_id mapping, isn’t it?

• Ugly demo code: https://github.com/vinaykul/ebpf-playground/tree/main/ebpf-pod-resize-libbpf-rs-CO-RE

https://github.com/vinaykul/ebpf-playground/tree/main/ebpf-pod-resize-libbpf-rs-CO-RE


Some Rough Edges

• Maybe add bpf_strncmp(…)? NVM: It has already been added in libbpf



Potential libbpf Extensions
• Add: u64 bpf_get_container_cgroup_id(const char *container_id) 

• How: Scan /sys/fs/cgroup for container_id (For cgroups v1, look under /
sys/fs/cgroup/cpu) 

• If found, return its i-node number 

• If not, return 0 

• Add: int bpf_get_cgroup_id_container(u64 cgroup_id, const char *container_id) 

• How: Native version of `find /sys/fs/cgroup -inum <cgroup_id> 

• Add: int bpf_strncmp(const char *s1, const char *s2, register size_t n)



Summary + Discussion + Q&A
• At least two use cases that could leverage simplified cgroup_id <> 

container_id helper.


• Is this the right way to do it?


• If not, any alternative suggestions?


