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W Hootsuite:
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Atlantis
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Terraform
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Agenda

e Hootsuite's Journey from Mesos to Kubernetes
e Microservices pipeline
o Mesos and Marathon
o Kubernetes
e Migration without major disruption
e Live demo! J,
e Lessons learned/Conclusion



Hootsuite Now



Numbers

120+ developers

50+ microservices

2 cluster schedulers
1500+ servers on AWS
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| want to build
a microservice

)

N



| want to build
a microservice

)

N




Oh! A “microservice”?
Hmm.. seems to be the
new thing huh. Yep, just
create a JIRA ticket.

| want to build
a microservice

)

N




Minutes later....



YJIRA




7ot Assgn  More - | StartProgress | Resolve lssue  Worklow -
Detalls

Yoe < 8ug Sta 4 Opan (View Workdow)
Priorty * Major Resoluton Unresoived

abels None

> Description

Activity
Al Comments WorkLog History Activity
> @ fred added a comment - 24 minutes ago Do you think, our admin wil alow this?

> @ christina added a comment - 13 minutes ago Yeah of course
> D fred added a comment - 13 minutes ago | hope our @admin s gettig these notfications.

d added a comment - 11 minutes ago chnstina you can @menton in threaded comments.

4min added a comment - 8 minutes ago | am here guys, threaded comments is so useful, | am going to allow th

© Comment

People

Drag and Drop

25 minutes ago

8 minutes ago

g this issue

@ Export ~




P —

Dashboard
sEm | Of
- - ~

Detalls

T —

> Description

Activity

Ot 98O - ©

© Comment

e

—
—




Weeks later....



Well, that took
a while!

¥IJIRA

A

Here are your servers!




Ok! Now | only need
Java, Sensu checks
and a Jenkins
pipeline top deploy
to the servers

¥IJIRA

A
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| want to build
a microservice
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5 minutes later....



| just deployed
a microservice
to production!

)

2/




Microservice Pipeline

VAVAVY

VAVAVAV

AVAVA
= AVAVAVA

7
O

./project-generator S Marathon

Pipeline as Code



Project Skeleton

# Modify these vars

# Name of your service, lowercase, dash separated. ie. [a-z\-]

# !!! SHOULD NOT have "service" as prefix or suffix. We're trying to get rid of that.
# Will be used for Skyline and Kubernetes names as well as statsd prefixes, etc.
#name: my-awesome-service

name: new-service

# Human readable title. Used for docs and such
#nameNice: My Awesome Service
nameNice: My New Service

# Long form description
#description: Skyline sample service generated from the skeleton based off of Play! framework, dockerized, and
description: Hello World

#maintainers:
# - name: Firstname Lastname
# email: firstname.lastname@hootsuite.com
# - name: Joe Blough
# email: joe.blough@hootsuite.com
maintainers:

- name: Anubhav Mishra

email: anubhav.mishra@hootsuite.com

# Pick a project type. Can either be: scala, go, go-grpc, idl etc.

# This can be set with the command line arg ‘--project-type’ which will allow you to

# create multiple project types with the same config. This is useful for projects like “go-grpc’ + “idU’
# projectType: go

projectType: go



Dockerfile
Dockerfile-dev

Project Skeleton ks

Makefile.base.mk
README . md
bin
coverage.sh
envtpl
tdd.sh
conf
about. json
default.yml
dev.yml
production.yml
staging.yml
“— vagrant.yml
deploy
: application.yml
dev.yml
production.yml
staging.yml
vagrant.yml
deploy-test.py
docs
todo
index.go
main.go
main_test.go
middleware.go
server.go
skeleton-vars.yml
status.go
status_test.go

.Jproject-generator



Pipeline as Code

pipeline {
agent any

stages {
stage('Build') {
steps {
sh 'make'

}
stage('Test'){
steps {
sh 'make test'
junit 'reports/xx/x.xml'

}
stage('Deploy') {
steps {
sh 'make deploy'

Dockerfile
Dockerfile-dev
Jenkinsfile

— Makefile

Makefite base.mk
README .md

bin

— coverage.sh
— envtpl

“— tdd.sh

conf

—— about. json

— default.yml

— dev.yml

— production.yml
— staging.yml
— vagrant.yml
deploy

— application.yml
— dev.yml

— production.yml
— staging.yml
“— vagrant.yml
deploy-test.py
docs

L— todo

index.go

main.go
main_test.go
middleware.go
server.go
skeleton-vars.yml
status.go
status_test.go




Pipeline as Code

Jenkins Production Delivery (github organization) mishra-go-skeleton master

& Up
Status
= Changes
;Z) Build Now
M. View Configuration
P Gittuo
Full Stage View
7 Job Config History

Eﬂ GitHub

© Pipeline Syntax

Build History
find

) 8-161010b

Sep 16

6-161010b

Sep 16, 2016 6:28 P
5-161010b

Sep 16, 2016 3:34 PM
4-56¢3eb7

6, 201€ 4P

3-5008¢81

Branch master
Full project name: production-delivery (github organization)/mishra-go-skeleton/master

00000000,

—z>" Recent Changes
[—

Stage View

setup unit test build service push

2s 8s 2s 3s
trend = s b
ep 1

B 2s 1s 1s 2s
18:30

= 4s 19s 3s 6s
18:30

4s 23s 3s 6s

=) 4s 1s 1s 2s

deploy dev

1s

1s

1s

1s

deploy staging

3s

3s

3s

3s

3s

deploy
production

3s

12s

1s






Packaging




Deployment Files

replicas: 1
resources:

cpu: 2
memory: 200M
healthChecks:

Dockerfile
Dockerfile-dev
Jenkinsfile
Makefile
Makefile.base.mk
README . md

bin

— coverage.sh
— envtpl

“— tdd.sh

conf

—— about. json
—— default.yml
—— dev.yml

—— production.yml
—-staging.ymt
“— vagrant.yml
deploy

— application.yml
—— dev.yml

— production.yml
—— staging.yml
“— vagrant.yml
deploy-test.py
does

L— todo

index.go

main.go
main_test.go
middleware.go
server.go
skeleton-vars.yml
status.go
status_test.go




—— Dockerfile
—— Dockerfile-dev

[ ]
Makefile ek,
—= Makefile

— Makefile.base.mk
—-README .md

+— bin

— coverage.sh
— envtpl

“— tdd.sh

— conf

—— about. json
— default.yml
— dev.yml

—— production.yml
e make deploy-dev — ztaging.ymly
e make deploy-staging de_l‘é‘“gr“”t-yml

e make deploy-production s azplication.yml
—— dev.yml

—— production.yml
— staging.yml
“— vagrant.yml
— deploy-test.py

— docs

L— todo

— index.go

— main.go

— main_test.go

—— middleware.go

—— server.go

— skeleton-vars.yml
—— status.go

— status_test.go
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make deploy

POST
{

:"service-1",

Ilidll

||cpusll

: 0.1,

"mem'

": 10.0,

||: 1

"instances

}
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AVAVA || AVAVA || AVAVA
AVAVAVA | | AVAVAVA || AVAVAVA
VAVAVAV | | VAVAVAY | | VAVAVAY
VAVAY || VAVAY || VAWAY

POST

make deploy
{

||: 1

":"service-1",

id
"cpus": 0.1
mem": 10.0,

"instances

}




Routing

AVAVA
AVAVAVA
VAVAVAY
VAV
\VA
AVAVAVA
VAVATAY
VAV

N N

\_ / N\ /

service-1 service-2
10.0.10.1 10.0.10.2




Routing

AVAVA
AVAVAVA
VAVAVAY

VAV

~

\VA
AVAVAVA
VAVATAY

VAV

N /

service-1
10.0.10.1

N\

%

~

/

service-2
10.0.10.2



Routing - Fat Middleware

\WAVAVA
VAVAVAY
VAV

A

¥ N

@-

_NGIMXGC:

service-1
10.0.10.1

\VA
AVAVAVA
VAVATAY

VAV

~

%

_NGMX G

service-2
10.0.10.2




VA

AVAVAVA
VAVAVAY

VAVAY

localhost:5040

NGINX

curl http://localhost:5040/service/service-1/endpoint

service-2
10.0.10.2

upstream service-1 {
server 10.0.10.1:5041;



AVAVA
AVAYAYA
VAVAVAY

VAVAY

VA

AVAVAVY/
'VAVAY

VAVA

_ NGIMNX-G NGIMX G
100,101 10010,

{

upstream service-1 {
server 10.0.10.1:5041;

curl https://10.0.10.1:5041/service/service-1/endpoint




A
AVAVAVA
VAVAVAY

VAVA

<O
o
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%0

localhost:8080

@-

_ NGInNX
service-1 service-2
10.0.10.1 10.0.10.2

upstream service-1 {
ver 10.0.10.1:5041;

L
}
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Why Kubernetes?

Go to Hootsuite.com

Hootsuite" ; -
q Development Co-ops High School Students Development -

Migrating Container Orchestrators -
Mesos, Kubernetes, or Nomad?

Hootsuite's recent transition from Monolith to Microservices, like any large scale change, has met many challenging
issues. As we move towards a SOA (Service Oriented Architecture), we need to build new infrastructure, tools, and
pipelines. This new architecture requires our web applications to be made up of many small components, which can
be done via containerization. Containers then need to be orchestrated in order to truly run as a distributed system.
An issue arose when our initial container orchestrator choice slowly became outclassed by other alternatives.
Looking at where we wanted to be in the near future, we decided to migrate to a new platform. This blog will
describe our technical decisions that drove this change.

What is container orchestration/scheduling? Why should
you care?

Consider a web developer who just finished building a simple PHP application. He has made sure every component
functions properly on his localhost server. He uploads his code and assets to a host on the internet for the public,
but is he guaranteed that everything will function the same as it did locally? The answer is ‘'no’. The system
environment could be very different between his local server and the external internet server. There might be
missing dependencies, or the operating system could be entirely different. This is where a containerization tool
called Docker comes in. Docker solves the inconsistency issue by stuffing the entire environment, along with the
web app, into a “Docker image”. Any server with Docker installed can then run this image, regardless of the
environment.
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Microservices on Mesos and Marathon

e Project Skeleton
o Golang or Scala
e Pipeline as Code
o Jenkinsfile
o Makefile
Docker images for packaging
API on top of Marathon
Dynamic service discovery
Fat middleware using Consul and NGINX



Microservices on Kubernetes

e Project Skeleton
o Golang or Scala
e Pipeline as Code
o Jenkinsfile
o Makefile
Docker images for packaging
API on top of Marathon
Dynamic service discovery
Fat middleware using Consul and NGINX
Documentation for getting started
./mesos2k8s



.Jmesos2k8s

->./mesos2k8s
» mesos2k8s
® Skytrain Deployment Directory: deploy

® Kubernetes Deployment Directory: kubernetes

b N
»

[TTTTTT

|

I/1

[TTTTTTI

Dockerfile
Dockerfile-dev
Jenkinsfile
Makefile
Makefile.base.mk
README . md

bin

coverage.sh
envtpl
tdd.sh

conf

—— about. json

—— default.yml
— dev.yml

— production.yml
——5tagingyml
L vagrant.yml
deploy

—— application.yml
— dev.yml

— production.yml

staging.yml
vagrant.yml
deploy-test.py

main.go
main_test.go
middleware.go
server.go
skeleton-vars.yml
status.go
status_test.go

Dockerfile
Dockerfile-dev
Jenkinsfile
Makefile
Makefile.base.mk
README . md
bin
': coverage.sh
tdd.sh
conf
about. json
default.yml
dev.yml
local.yml
production.yml
staging.yml
docs
|—-CONTRIBUTING-md
L— todo
index.go
kubernetes
application.yml
dev.yml
minikube.yml
production.yml
staging.yml
maia. go
main_test.go
middleware.go
policy.hcl
server.go
skeleton-vars.yml
status.go
status_test.go



Project Skeleton

# Modify these vars

# Name of your service, lowercase, dash separated. ie. [a-z\-]

# !!! SHOULD NOT have "service" as prefix or suffix. We're trying to get rid of that.
# Will be used for Skyline and Kubernetes names as well as statsd prefixes, etc.
#name: my-awesome-service

name: new-service

# Human readable title. Used for docs and such
#nameNice: My Awesome Service
nameNice: My New Service

# Long form description
#description: Skyline sample service generated from the skeleton based off of Play! framework, dockerized, and
description: Hello World

#maintainers:
# - name: Firstname Lastname
# email: firstname.lastname@hootsuite.com
# - name: Joe Blough
# email: joe.blough@hootsuite.com
maintainers:

- name: Anubhav Mishra

email: anubhav.mishra@hootsuite.com

# Pick a project type. Can either be: scala, go, go-grpc, idl etc.

# This can be set with the command line arg ‘--project-type’ which will allow you to

# create multiple project types with the same config. This is useful for projects like “go-grpc’ + “idU’
# projectType: go

projectType: go

Dockerfile
Dockerfile-dev
Jenkinsfile
Makefile
Makefile.base.mk
README . md
bin
': coverage.sh
tdd.sh
conf
about. json
default.yml
dev.yml
local.yml
production.yml
staging.yml
docs
CONTRIBUTING.md
todo
index.go
kubernetes
application.yml
dev.yml
minikube.yml
production.yml
staging.yml
main.go
main_test.go
middleware.go
policy.hcl
server.go
skeleton-vars.yml
status.go
status_test.go



Deployment Files

make deploy-k8s-dev
make deploy-k8s-staging
make deploy-k8s-production

Dockerfile
Dockerfile-dev
Jenkinsfile
Makefile
Makefile.base.mk
README .md
bin
I: coverage.sh
tdd.sh
conf
about. json
default.yml
dev.yml
local.yml
production.yml
staging.yml
docs
|——CONTRIBUTING-md
L— todo
index.go
kubernetes
application.yml
dev.yml
minikube.yml
production.yml
staging.yml
main., go
main_test.go
middleware.go
policy.hcl
server.go
skeleton-vars.yml
status.go
status_test.go



Pipeline as Code

Jenkins Production Delivery (github organization) mishra-go-skeleton master

& Up
Status
= Changes
;Z) Build Now
M. View Configuration
P Gittuo
Full Stage View
7 Job Config History

Eﬂ GitHub

© Pipeline Syntax

Build History
find

) 8-161010b

Sep 16

6-161010b

Sep 16, 2016 6:28 P
5-161010b

Sep 16, 2016 3:34 PM
4-56¢3eb7

6, 201€ 4P

3-5008¢81

Branch master
Full project name: production-delivery (github organization)/mishra-go-skeleton/master

00000000,

—z>" Recent Changes
[—

Stage View

setup unit test build service push

2s 8s 2s 3s
trend = s b
ep 1

B 2s 1s 1s 2s
18:30

= 4s 19s 3s 6s
18:30

4s 23s 3s 6s

=) 4s 1s 1s 2s

deploy dev

1s

1s

1s

1s

deploy staging

3s

3s

3s

3s

3s

deploy
production

3s

12s

1s



Pipeline as Code
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Routing in Mesos
¥ h

%-

\WAVAVA
VAVAVAY
VAV

A

\VA
AVAVAVA
VAVATAY

VAV

_NGIMX G

service-1
10.0.10.1

~

%

_NGIMX G

service-2
10.0.10.2



Routing in Mesos

AVAVA
AVAVAVA
VAVAVAY

VAV

~

\VA
AVAVAVA
VAVATAY

VAV

~

%

_NGMX G

service-2
10.0.10.2




Routing to K8s

F—
=

| ; JauE

\\\ 172.10010 d

service- :

100471 \NGIMX C: )
0 o service-2

K NGINX C/ 10.0.10.2

10.0.30.10

\VA
AVAVAVA
VAVATAY

VAV

~




VA
AVAVAVA
VAVAVAVY

\/\/

localhost:5040

N—

curl http://localhost:5040/service/service-1/endpoint

NGIMX G

service-2

upstream service-1 {

}
upstream bridge-1 {
server 10.0.20.1:5041;



- NGMXCE |

bridge-1
(multi-dc aware)

_ NGUX G

service-2

upstream service-1 {

}
upstream bridge-1 {
server 10.0.20.1:5041;

{

e



- NGINX-Gi—]

bridge-1
(multi-dc aware)

curl https://10.0.20.1:5041/service/service-1/endpoint

NGIMX G

service-2

upstream service-1 {

}
upstream bridge-1 {
server 10.0.20.1:5041;

{

e



bridge-1
(multi-dc aware)

curl https://10.0.30.1:5041/service/service-1/endpoint

e

NGIMX G

service-2

upstream service-1 {

}
upstream bridge-1 {
server 10.0.20.1:5041;

{



—————————

service-1

k 10.0.17.1 /
. NGMX G/

1o.o.§{).1o

\VA
AVAVAVA
VAVATAY

VAV

~

@

curl https://10.0.30.1:5041/service/service-1/endpoint

_NGIMX G

service-2
10.0.10.2




~

http://service-1.default.svc.cluster.local:8080

~
// S
7 N
7 N

n
\ T /
\ EEEEE /
\ /

/

\
\ 172.10.0.10 )

—————————

. i%TX.‘i;) y
_ NGMX G/

1o.o.§{).1o

curl https://10.0.30.1:5041/service/service-1/endpoint

_NGMX G

service-2
10.0.10.2




\VA
AVAVAVA
VAVATAY

VAV

~

e "
O NGMX G/ NGINXC:

10.0.30.10 service-2
10.0.10.2

curl https://10.0.30.1:5041/service/service-1/endpoint
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et TS X < | Love getting those
| e /! OK responses! &
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service-1

O NGMX G/ NGINXC:

10.0.30.10 service-2
10.0.10.2

AVAVAVA
VAVATAY

curl https://10.0.30.1:5041/service/service-1/endpoint




Rollback & N

AVAVA
AVAVAVA
VAVAVAY

VAV

. NGInMX G
service-2

_ NGInNX C spetrem service-s

server 10.0.10.1:5041;

. }
service-1 upstream bridge-1 {

10.0.10.1 server 10.0.20.1:5041;



o

service-1
172.10.0.10

/

_ NGIMNX G/

10.0.30.10

(NGIMNX G
foo
10.0.10.4




[

%

service-1
172.10.0.10

o

foo
10.0.17.100

-

(NGIMNX G

~

foo
10.0.10.4

/

_ NGIMUX G/

10.0.30.10

apiVersion: vl
kind: Service

metadata:

name: foo

labels:
app: foo

spec:

ports:

- port: 5040
protocol: TCP
name: http

selector:

app: nginx-skyline-router




@ 2\

curl http://fo00:5040/endpoint

o

service-1 foo
172.10.0.10

10.0.17.100

-

\_

Y,
NGnNX G: /

10.0.30.10

(NGIMNX G

~

foo
10.0.10.4



@ 2\

curl http://fo00:5040/endpoint

o

service-1 foo
172.10.0.10

10.0.17.100

-

\_

Y,
NGnNX G: /

10.0.30.10

(NGIMNX G

~

foo
10.0.10.4



@ 2\

curl http://fo00:5040/endpoint

service-1 foo
172.10.0.10 10.0/17.100

-

\_ , Y,
_ NGUxX G /

10.0.30.10

(NGIMNX G

~

foo
10.0.10.4



service-1

172.10.0.10 10.0417.100

v

-/
\__ NGInNX-E

10.0.30.10

4 )

(NGIMNX G

foo
10.0.10.4

T

# match on:

# service.namespace.svc.cluster.local
# service.namespace

# service
server_name REGEX

location / {
rewrite ~/(.*)$ /service/$service/$1 break;
proxy_pass https://egress_bridge;




G S

NGInNX ()
" %

service-1 foo 10.0.10.4
172.10.0.10 10.0.17.100

- Y,
_ NGMX-G-— NGIMXG |

10.0.30.10

bridge-1

curl http://bridgel:5041/service/foo/endpoint (m u |ti-dc awa rE)




G S

NGInNX ()
" %

service-1 foo 10.0.10.4
172.10.0.10 10.0.17.100

- Y,
_ NGINX G/ | NGMXE: |

10.0.30.10

bridge-1

curl http://10.0.10.4:5041/service/foo/endpoint (mUIti-dC aware)




./project-generator

|
N ° This branch has no conflicts with the base branch

Merging can be performed automatically.

Merge pull request a2 You can also open this in GitHub Desktop or view command line instructions.




Microservice Pipeline

./project-generator

Kuberenetes

Pipeline as Code



Documentation

Migrating from Mesos

IR

Getting Started

Migrating from Mesos

Minikube

A Talk To Us First

Creating a New Service
TALK TO US IN #KUBERNETES AND WE'LL BOOK A MEETING TO RUN THROUGH THIS WITH YOU. DON'T DO IT YOURSELF

Calling Other Services

Calling Your Service Let's see how we can migrate from a project or service running in Mesos to Kubernetes

Darklaunching This guide will go through the following steps to move your service running in Mesos to Kubernetes:

Encrypting Config > Change your config files: Makefile, Jenkinsfile

Health Checks > Generate Kubernetes deployment config files

Jenkins > Code Change: Modify the urls you're using to call other services
> Allow access to non-Mesos services calling your service

Logging

Sensu and PagerDuty Makefile

Managing an Existing Setvice Inthe Makefile.base.mk we will add the following things:

Migrating from Mesos

> Names of the Kubernetes clusters
1



Live Demo

da






Things fail ==, Let’s talk about it....

e “The bad config outage”
e “The classic security group fail”

502 Bad Gateway

hootsuite/1.6.0
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Write down what your

deployment pipeline looks like
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Links

e Migrating Container Schedulers:
http://code.hootsuite.com/migrating-container-orchestrators-mesos-kubernetes-n
omad/

e Abstracting Marathon Deployment Details from Microservices:
http://code.hootsuite.com/abstracting-marathon-deployment-details-from-microse
rvices/



http://code.hootsuite.com/migrating-container-orchestrators-mesos-kubernetes-nomad/
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Thank you!

Anubhav Mishra
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