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About Me
● Rust - 3 years

○ Microservices
○ DevOps

● Kubernetes - 1 year
● Krustlet maintainer



Krustlet Project
● Kubernetes Rust Kubelet
● Deis Labs
● GitHub Repository

● kubelet - crate for building Kubelets
● Kubelet Implementations:

○ waSCC
○ WASI
○ Linux Containers via CRI

https://deislabs.io
https://github.com/deislabs/krustlet


Kubernetes Architecture



Controller Pattern
● (Mostly) immutable resource objects.

● Monitor for changes to objects of a particular 

resource.

○ Add / Modify / Delete

○ “Informer” pattern

● Drive cluster state to match this desired 

state.



Aside: Operators
● Controller with:

○ Custom Resource Definition
○ Application / domain specific



Kubelet: Franken-controller



Rust for Distributed Apps 
● Performance
● Strongly typed
● Ownership - “fearless concurrency”
● async/await 
● Error handling

let result = failable_fn();
match result {
    Ok(value) => …,
    Err(e) => …,
}

Or simply:

let result = failable_fn()?;



Rust Ecosystem 
● Many fantastic crates

○ serde
○ tracing
○ prost / tonic

● Documentation
● Dependency management
● Great community

https://serde.rs/
https://tracing.rs/tracing/
https://github.com/danburkert/prost
https://github.com/hyperium/tonic


Useful Kubernetes Crates
● k8s-openapi - Rust types for Kubernetes 

API resources.
● kube - Kubernetes client.
● k8s-cri - gRPC client for Container 

Runtime Interface (CRI)
● k8s-csi - gRPC client for Container 

Storage Interface (CSI)

https://github.com/Arnavion/k8s-openapi
https://github.com/clux/kube-rs
https://github.com/kflansburg/krustlet-cri
https://github.com/kflansburg/k8s-csi


Kubelet Control Loop



Rust State Machine 
● A Fistful of States: More State Machine Patterns in Rust
● Flexible framework for implementing Kubelet control loop.
● Enforced at compile time:

○ Valid states
○ Valid state transitions

● Automatic Pod status updates
● Error handling within context of control loop. 

https://deislabs.io/posts/a-fistful-of-states/


Krustlet Architecture



Conclusion
● Kubelet communication patterns
● Pod behavior
● Rust
● Shout outs

○ Taylor Thomas
○ Matt Fisher 
○ Ivan Towlson

● Contributing to Krustlet




