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Optimize your Runner Infrastructure Resources



… be like AlphaEvolve –

solve the Packing Problem 

(more efficiently)



About us

Jan Wolfensberger

Software Engineer @ DieMobiliar

Sebastian Plattner

Cloud Architect @ Puzzle ITC AG
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What we do
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Delivery PlatformBuild Infrastructure Deploy Infrastructure

Code Push Build Test Publish Deploy Release



We've got a problem…
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We've got a problem…
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Build Queue

Please 

schedule me 

quickly!

I'm full!

Take Job &

 run it



Facts and Figures

17.06.2025Cloud Native Zurich 7

~25'000 / 24h

Build Gitlab Jobs



We've got a problem…
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Build Queue

Please 

schedule me 

quickly!

I'm full!

Take Job &

 run it



This would be better!
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Build Queue

Please 

schedule me 

quickly! We need a way 

to properly 

schedule Jobs!



Kubernetes?!
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Deploy Queue

Please 

schedule me 

quickly!

Gitlab Kubernetes 

Executor

Scheduler

Take Job

Create Pod



Why using the Kubernetes Executor

• Scalability and Resource Management

The Kubernetes executor automatically scales runners based on job demand, spinning up 

pods as needed and terminating them when jobs complete. 

• Cost Efficiency

You only consume resources when actually needed as we are also using the Kubernetes 

Cluster Autoscaler

• Advanced Scheduling

Kubernetes provides sophisticated scheduling capabilities including node affinity, resource 

requests/limits

• All in all, this helps us:

− To Give our Developer the Resources they need to run their build jobs fast and stable

− While optimize our Infrastructure usage (less overprovisioning)
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Kubernetes Scheduling & 
Resource Requests
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«Only place me on a node that can guarantee at least 

this much CPU and Memory»



Kubernetes Scheduling

Resource Requests
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--- 

apiVersion: v1

kind: Pod

metadata:

  name: gitlab-job 

spec:

  containers:

    - name: build

      image: images.my-company.example/app:v4

      resources:

        requests:

          memory: "1Gi"

          cpu: "500m"
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Kubernetes Autoscaling
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Kubernetes Autoscaling
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Solution:
Move everything to
Kubernetes!
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Simply configure Requests for heavy Candidates
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my-job:

stage: test

image: node:14

script:

- run-some-test.sh

variables:

  KUBERNETES_CPU_REQUEST: 4

  KUBERNETES_MEMORY_REQUEST: 12Gi

Example .gitlab-ci.yml

[runners.kubernetes]

memory_request = "256Mi"

cpu_request = "300m"

Defaults for all Jobs



Problem solved!

17.06.2025Cloud Native Zurich 19



Not really…

17.06.2025Cloud Native Zurich 20



Kubernetes Scheduling

Requests vs Usage
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Job A

Job B

Job C

Job A

Job B

Job C

Allocated Resources

based on Requests

Used Resources



Kubernetes Scheduling

Requests vs Usage
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… and it does not scale!

Nice Idea

• Let the User configure Resource

Requests

• Set reasonable defaults
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Problems

• Decentralized

• Does not scale

• Dev's don't care 



Fix:
The Rise of Centralization
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Get into the Pod Lifecycle
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Gitlab Kubernetes 

Executor

my-job:

variables:

  KUBERNETES_CPU_REQUEST: 4

  KUBERNETES_MEMORY_REQUEST: 12Gi

--- 

kind: Pod

metadata:

  name: gitlab-job 

spec:

  containers:

    - resources:

        requests:

          memory: "12Gi"

          cpu: "4"

Get Job

Create Pod



Kubernetes Mutating Webook

• Admission Controller that intercepts API Requests to the Kubernetes API Server

• Can modify (mutate) the resource object (Gitlab Job Pod) before they are persisted
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apiVersion: admissionregistration.k8s.io/v1

kind: MutatingWebhookConfiguration

metadata:

  name: resourceallocator

webhooks:

  - clientConfig:

      service:

        name: admission-server

        namespace: resourceallocator

        path: /mutate

       port: 443

    failurePolicy: Ignore

    timeoutSeconds: 30

rules:

- apiGroups:

  - ""

  apiVersions:

  - v1

  operations:

  - CREATE

  resources:

  - pods

  scope: "*"

objectSelector:

  matchExpressions:

  - key: runnertype

    operator: In

    values:

    - build-worker



The fixed Design
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Lookup Resource Request

Key-Value Table

Mutating Webhook

Create Job Pod

Adjusted Resources



Passing along information
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[runners.kubernetes.pod_labels]
"azure.workload.identity/use" = "true"
"runnertype" = "build-worker"
"runneractive" = "${runner_active}"
"capability" = "${capability}"
"gitlab-project-path" = "$CI_PROJECT_PATH"
"gitlab-project-name" = "$CI_PROJECT_NAME"
"gitlab-job-name" = "$CI_JOB_NAME"
"stackid" = "$STACK_ID"



Centralized Configuration

• YAML based

• Configuration per

− Stack or

− Project

• Memory and CPU Request per 

Container in Runner Pod (build, 

docker, helper) for each Gitlab Job
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# stack gol-fn

go-function: # stack id

sast_go:

build-memory: "1Gi"

build-cpu: "0.6"

# projects gol-fn

dlp-gitlabgov-permission-fn: # project name

lint_go:

build-memory: "4Gi"

build-cpu: "1.5"

sast_go: # job name

build-memory: "4Gi"

build-cpu: "1.5"



Problem solved!
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Not really…

• Our Configuration YAML File:

− 666 Lines of YAML and rapidly growing

− Manual lookup (by us) in Grafana Dashboard

− Constantly updating for new projects or changed

requests
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Go and adjust the values – every day…



Solution
Why not use the metrics we
already have?
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Prometheus for the win

sum by (pod)

(

  container_memory_working_set_bytes{namespace="build-runner", 

container="build"

  * on(pod)

  group_left(label_gitlab_job_name, label_gitlab_project_name)

  kube_pod_labels{

    namespace="build-runner",

    label_gitlab_project_name= "$CI_PROJECT_NAME"

    label_gitlab_job_name ="$CI_JOB_NAME"

  }

)
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More Details
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Take Max per Series

0.2, 3, 4.8, 5, 6.5, …

Last 20 datapoints

80th percentile

5



Get those Metrics directly
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Azure Prometheus

Has all data from

all of our Clusters

Fetch metrics



Problem solved!
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Not really…
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Solution
The final one
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Do it yourself
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Create Job Pod

Webhook

/recommend?

cached?

Metric lookup

Scrape metrics from Jobs

Local Redis Cache

Self-hosted Prometheus



Do it yourself - Prometheus
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Do it yourself – The Magic
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• Cache fetched data for faster access

• Control concurrency

• Refetch data periodically



Final Solution?
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It kinda works…
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Still got some challenges…
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Uhh… That one uses 

way more than 

expected!



Still got some challenges…
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Still not too efficient…



Still got some challenges…
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Cluster A – Region 1 Cluster B – Region 1

Cluster A – Region 2 Cluster B – Region 2

• Data is not shared…

• One job only runs on one cluster…

A / B Deployment (Testing)

High Availability

(Multi Region)

What to do if a job has no data?



BTW why not using Kubernetes VPA?
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It kills pods here 



Thank you for packing with us!
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Questions?
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