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Introduction



The Analogy! 



AI log analyzer - Custom controller



Zooming into the controller cache and 
its configurable options



Narrowing the Watch

● Field and Label Selectors

● Namespace scoping

● Sync Period

● Predicates



Inside the controller!



Don't Cache the Noise



Don't Cache the Noise!



Don't Cache the Noise!

● Zero Waste Memory

○ Eliminates the unnecessary cache usage by keeping unready or pending 

metadata completely out of the operator's cache

● Reduction in API Noise

○ Mutes intermediate lifecycle chatter so the operator only reconciles 

when necessary.

● Protection from Log Storming

○ Insulates the operator's workqueue from application churn and the 

endless retry loops of crashing/unavailable workloads.



What happens when we ignore the ballooning 
memory?



What happens when we ignore the ballooning 
memory?



More watches - Longer 
queues



Goroutine Scaling Across Secondary Resources



Secondary resource with concurrency overhead!



Unclosed Client Connections, Goroutine leaks!



Goroutines Independent of CR Volume



Security and Access control 
Separation



Over-Privileged Controllers



Over-Privileged Controllers



Validating Webhook



Validating Admission Policy



Key Takeaways - configurable options

● Memory optimization: Cache only resources you care about

● Resource v/s latency balancing: Don’t use a "one-size-fits-all" queue. 

Assign MaxConcurrentReconciles strategically based on resource criticality

● Event handling: Protect your workqueue from noise. Implement custom 

Predicates to intercept and drop unnecessary events before they ever touch 

your Reconciler.

● Shift-Left Security: Leverage native Kubernetes Validating Admission 

Policies (VAP) to catch and reject updates from non owners.



References

◆ Single Controller with Multiple CRDs and multiple deployments

◆ Choosing MaxConcurrentReconciles value

◆ Watching Secondary Resources

◆ Scaling to 1000s of CRs

◆ Reconciliation concurrency

◆ For v/s Owns v/s Watches in controller

◆ KubeCon India 2025 - One operator - Multiple controllers

https://github.com/operator-framework/operator-sdk/issues/2151
https://github.com/operator-framework/operator-sdk/issues/1938
https://book.kubebuilder.io/reference/watching-resources
https://github.com/operator-framework/operator-sdk/issues/5246
https://github.com/kubernetes-sigs/kubebuilder/issues/3196
https://yash-kukreja-98.medium.com/develop-on-kubernetes-series-demystifying-the-for-vs-owns-vs-watches-controller-builders-in-c11ab32a046e
https://www.youtube.com/watch?v=ZhuS31GwgG4
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