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Context

The evolution of Deployments
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Context

e Kubernetes: Industry Standard for

Container Orchestration

e Manages container lifecycle

e Provides auto-scaling, load balancing,
volume management

e Declarative configuration

e Robust ecosystem and strong
community support
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Context

e Pod efficiency is great to optimise cloud
computing costs

e Fast pod startup allows for better elastic
scaling

e The demand for better scalability is
iIncreasing
o Kubernetes supports up to 5,000 nodes
o OpenAi is using 7,500 nodes
o Alibaba uses 10,000 nodes (largest

cluster)
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Methodology

LTTng-UST in Go using CGO (Source)

ackage 1lttng

mport "C"

c ReportStartSpan(spanID uint64, parentID uint64, operationName string, context string) {
tartSpan(
.uint64_t(spanID),
.uint64_t(parentID),
.CString(operationName),
.CString(context),

ReportEndSpan(spanID uint64, context string) {
C. traceEndSpan(
C.uint64_t(spanID),
C.CString(context),
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https://github.com/BenjaminSaintCyr/k8s-lttng-tpp.git
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Methodology

The pod startup process

Control plane Node plane
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Update Pod Object
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schedule to run _/ ] 1 :
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: : 1 Prepare environement
| | | and start containers
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https://github.com/kubernetes/perf-tests/issues/1311#issuecomment-1114912885
https://github.com/kubernetes/community/blob/master/sig-scalability/blogs/k8s-services-scalability-issues.md
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Results

3. Visualisation in Trace compass: Life Cycle Analysis

Standard Pod Lifecycle

# Pod Startup X 2 = A ER NELL <yt a8
14:33:25 14:33:30 14:33:35 14:33:40 14:33:45 14:33:50 14:33:55 14:34:00

ScalingReplicaSet

| | |
oyment-f4d77¢5f6 —— —— | | | SuccessfulCreate
ress-deployment-f4d77c5f6-t4s PodSc... Pull...

Tracing Kubernetes — Benjamin Saint-Cyr 12/20 - dorsal.polymtl.ca



—
<
Ll
oc
-
P
@)
=
L
=
=4
2
I
O
=
>
o
o

Methodology

3. Cluster loader 2 and perf dash

Performance Dashboard
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Results

3. Visualisation in Trace compass: Life Cycle Analysis

Standard Pod Lifecycle

# Pod Startup X EE AP DXLyt IR @~y =08
14:33:25 14:33:35 14:33:40 14:33:45 14:33:50 14:33:55 14:34:00

ScalingReplicaSet
SuccessfulCreate
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Results

3. Visualisation in Trace compass: Cgroup CPU Usage

#® Cgroups CPU Usage X
type filter text CPU Usage

Process

'14'22-7‘3 ‘14'22-20 '14-22-2’% ‘14-22:40 '14‘22-4‘3 ‘14-?2“30 '14‘22-‘3‘3 '14-?4'00
#® Cgroups CPU Usage X
type filter text CPU Usage
Process ‘ i ‘ ‘ i :

+ @ sig-scalabilit

» () 4026531835

12:28:30 12:28:35 12:28:40 12:28:45 12:28:50 12:28:55 12:29:00 12:29:05 12:29:10 12:29:15
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Common issues

e One common issue comes from CPU limits
e Latency due to low CPU Limits

Running PREEMPTED Running PREEMPTED
(40ms) (60ms) (40ms) (60ms)

The app needed 100ms
The app was throttled 120ms
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https://aws.amazon.com/blogs/containers/using-prometheus-to-avoid-disasters-with-kubernetes-cpu-limits/
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Results

3. Visualisation in Trace compass: Cgroup CPU Usage

stress

stress

stress
stress

stress

runc

containerd-shim

™ Progress X B /O Per Process (Incubator) Disk /O Activity := latest-kube :i= deathstar CPUUsage :i= StreamList & Flame Graph (incubator) ** Critical Flow View Disk I/O Activity

® Cgroups CPU Usage X
type filter text CPU Usage
Process : !

v @ sig-scalability
» ) 4026531835

12:28:47.050 12:28:47.100 12:28:47.150 12:28:47.200
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Conclusion

e Using kernel tracing provides deeper insight into the
performance of kubernetes

e This methodology can be applied to analyze other
container runtime and orchestrator combinations

e Incorporate Go runtime tracing in future work
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Conclusion

Thank you!

Questions?
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