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What to know before adopting Arm: 
Lessons learned at Datadog
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Graviton: “45% lower cost”

Graviton2: “40% better price/performance”

Graviton3: “25% better performance than Graviton2”
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Datadog
Modern monitoring & security platform
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Massimiliano Pippi

“I'd like to strip down as many components as I can from the Go Agent 
and see how far we can go shrinking binary size and memory footprint 
while keeping a decent amount of system metrics collected.”
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Adopting Arm64
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Seeing Trends

datadoghq.com/container-report/

datadoghq.com/state-of-serverless/

datadoghq.com/state-of-aws-security/
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Arm64 Adoption

From Nov 2019 to Sept 2022,
the number of Arm64 hosts
monitored grew over 25000%
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A peek under the hood
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Microservices
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Start with a plan
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Three pieces

Infrastructure

Build & Deploy (CI/CD)

Applications & Services
</>
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The plan

1. Chat with AWS

2. Identify services

3. Check metrics (i.e., baseline)

4. Do minimal work (sandbox or staging)

5. Check metrics & iterate

6. Canary deploy to production

7. Check metrics
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Three lessons
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Infrastructure

10,000,000,000,000+
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redis.io/docs/reference/optimization/benchmarks/

“Redis is, mostly, a single-threaded server from the POV of commands 
execution. It is not designed to benefit from multiple CPU cores. 
People are supposed to launch several Redis instances to scale out on 
several cores if needed.”

Infrastructure
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Infrastructure

x86_64 Envoy 1.16.1
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Infrastructure

x86_64 Envoy 1.16.1

Arm64 Envoy 1.19.1

Arm64 Envoy 1.20.1
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Lesson 1: Measure performance
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Build & Deploy

What’s a container?
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Build & Deploy

Manifest

X86

Arm64

Manifest

Layer 1

Layer 2

Layer 3

Manifest

Layer 1

Layer 2

Layer 3
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( QEMU 😆 )

Build & Deploy
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Build & Deploy

Image Name Native Build Time Emulated Build Time

hello-world 23 seconds
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Build & Deploy

Image Name Native Build Time Emulated Build Time

hello-world 23 seconds 64 seconds

toolbox 16 minutes 92 minutes
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Build & Deploy

FROM golang:1.13.1 as base

<...>

RUN git clone https://github.com/kubernetes-sigs/sig-storage-

local-static-provisioner.git

RUN git -C sig-storage-local-static-provisioner checkout $TAG

<...>

RUN go build -o /usr/local/bin/local-volume-provisioner cmd/local-

volume-provisioner/main.go
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Build & Deploy

#11 [builder 5/5] RUN go build –o /usr/local/bin/local-volume-provisioner cmd/local-volume-

provisioner/main.go

#11 2.529 # sigs.k8s.io/sig-storage-local-static-provisioner/vendor/k8s.io/utils/io

#11 2.529 vendor/k8s.io/utils/io/read.go:36:6: ConsistentRead redeclared in this block

#11 2.529      previous declaration at vendor/k8s.io/utils/io/consistentread.go:28:61

#11 2.529 vendor/k8s.io/utils/io/read.go:43:6: consistentReadSync redeclared in this block

#11 2.529      previous declaration at vendor/k8s.io/utils/io/consistentread.go:35:81

#11 ERROR: process “/bin/sh –c go build –o /usr/local/bin/local-volume-provisioner cmd/local-

volume-provisioner/main.go” did not complete successfully: exit code: 2
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#6 [3/5] RUN git clone https://github.com/kubernetes-sigs/sig-storage-local-static-

provisioner.git .  && ls -l vendor/k8s.io/utils/io/ 

#6 0.073 Cloning into '.'...

#6 3.166 -rw-r--r-- 1 root root  134 Sep 25 09:58 README.md

#6 3.166 -rw-r--r-- 1 root root 2982 Sep 25 09:58 read.go
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#6 [3/5] RUN git clone https://github.com/kubernetes-sigs/sig-storage-local-static-

provisioner.git .  && ls -l vendor/k8s.io/utils/io/ 

#6 0.073 Cloning into '.'...

#6 3.166 -rw-r--r-- 1 root root  134 Sep 25 09:58 README.md

#6 3.166 -rw-r--r-- 1 root root 2982 Sep 25 09:58 read.go

#7 [4/5] RUN git checkout 93915e330be4291f209b13dc6df063729bd4d9c4 && ls -l 

vendor/k8s.io/utils/io/ 

#7 1.068 Note: switching to '93915e330be4291f209b13dc6df063729bd4d9c4'.

#7 1.072 -rw-r--r-- 1 root root 1748 Sep 25 09:58 consistentread.go
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#6 [3/5] RUN git clone https://github.com/kubernetes-sigs/sig-storage-local-static-

provisioner.git .  && ls -l vendor/k8s.io/utils/io/ 

#6 0.073 Cloning into '.'...

#6 3.166 -rw-r--r-- 1 root root  134 Sep 25 09:58 README.md

#6 3.166 -rw-r--r-- 1 root root 2982 Sep 25 09:58 read.go

#7 [4/5] RUN git checkout 93915e330be4291f209b13dc6df063729bd4d9c4 && ls -l 

vendor/k8s.io/utils/io/ 

#7 1.068 Note: switching to '93915e330be4291f209b13dc6df063729bd4d9c4'.

#7 1.072 -rw-r--r-- 1 root root 1748 Sep 25 09:58 consistentread.go

#8 [5/5] RUN echo "Checking content" && ls -l vendor/k8s.io/utils/io/

#8 0.120 Checking content

#8 0.121 -rw-r--r-- 1 root root  134 Sep 25 09:58 README.md

#8 0.121 -rw-r--r-- 1 root root 1748 Sep 25 09:58 consistentread.go

#8 0.121 -rw-r--r-- 1 root root 2982 Sep 25 09:58 read.go
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Build & Deploy

File 2 File 6RUN git checkout…
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Layer 2 File 1 File 4File 2 File 6



@gitbisect
@datadoghq

Build & Deploy
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Directory 1
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Build & Deploy

File 1 File 4File 3Layer 1

Directory 1

File 5RUN git checkout…
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trusted.overlay.opaque=“y”

Build & Deploy
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Build & Deploy

File 1 File 4File 3Layer 1

Directory 1

File 5RUN git checkout…

Directory 1: trusted.overlay.opaque=“y” 

File 5Layer 2

Directory 1

File 1
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getfattr -R -d -m "" upper/vendor/k8s.io/utils/io

<empty>
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getfattr -R -d -m "" upper/vendor/k8s.io/utils/io

<empty>

trusted.overlay.opaque
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Build & Deploy
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Lesson 2: Stay up to date
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docs.datadoghq.com/developers/dogstatsd

“DogStatsD implements the StatsD protocol and 
adds a few Datadog-specific extensions: histogram 
metric type, service checks, events, and tagging.”

Applications & Services
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Applications & Services

x86-64: 614ms        arm64: 1480ms
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func RuneLen(r rune) int {

switch {

case r < 0:

return -1

case r <= rune1Max:

return 1

case r <= rune2Max:

return 2

case surrogateMin <= r && r <= surrogateMax:

return -1

case r <= rune3Max:

return 3

case r <= MaxRune:

return 4

}

return -1

}
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func NormalizeTag(tag string) string {

// Fast path: Check if the tag is valid and only contains ASCII characters,

// if yes return it as-is right away. This has reduced the CPU time of this

// function by about 1.8x.

if isNormalizedASCIITag(tag) {

return tag

}
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Lesson 3: Rethink your code
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•Measure performance

•Stay up to date

•Rethink your code
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Thanks

• Tommy Dyer

• Eric Mountain

• Laurent Bernaille

• Carlos Vitor Barros

• Mayeul Balnzat

• Sunjae Chong

• Felix Geisendörfer

• Ali Saidi & the Graviton team (AWS)

• And many others!
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Questions?
For more information about Datadog products and to 

see a demo, visit our booth in the sponsor hall.

Resources
Building Container Images (Kubecon):   https://dtdg.co/building-containers-kubecon-2022

AWS Under the Hood – Graviton Migration Episode:   https://dtdg.co/graviton-twitch-stream
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Thank you!

Please complete the session survey in 
the mobile app

Jason Yee
jason.yee@datadoghq.com

Linkedin.com/in/gitbisect


