Chapter 1: Containers - Not Just Another
Buzzword
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Chapter 2: Rolling Up the Sleeves

& Docker Hub X

& C' & Secure | https://hub.docker.com

Q, Search Explore Help Signin

Docker Hub

Dev-test pipeline automation, 100,000+ free apps, public and private registries

New to Docker?
Create your free Docker ID to get started.

© 2016 Docker Inc.
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& Explore - Docker H: X 8

< > C ‘i Secure | https://hub.docker.com/explore/ \ﬁr‘

Q Search Explore Help Sign up Sign in

Explore Official Repositories

nginx 6.5K 10M+ >
NGMX  official STARS PULLS DETAILS
redis 4.0K 10M+ >
official STARS PULLS DETALS
busybox 1.1K 10M+ >
el offcial
- STARS PULLS DETAILS

ubuntu 6.3K 10M+ >
officizl STARS | PULLS | DETALS
alpine 2.4K 10M+ >
official STARS | PULLS | DETALS

_& registry 1.6K 10M+ >
- nffirial

DETAILS
https://hub.docker.com/_/nginx/ STARS PULLS .
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[@ Welcome to nginx!  x

& C' @ localhost:8080

Welcome to nginx!

If you see this page, the nginx web server is successfully installed
and working. Further configuration is required.

For online documentation and support please refer to nginx.org.
Commercial support is available at nginx.com.

Thank you for using nginx.

[ Index of / X

& C'  ® localhost:8080

Index of /

A
test.txt 05-Aug-2017 02:23 12
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[A localhost:8080/test x
& C @ localhost:8080/test.txt

Just a test
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[ Directory listing for x

< C @ localhost:8000
Directory listing for /

o external/
¢ README.md
o test.txt
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[@ Directory listing fo

X

& C' ® localhost:8000/external/ %
Directory listing for /external/
I README.md Show all X
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[ Directory listing for x

< C' | ® localhost:8000/external/
Directory listing for /external/

¢ .Dockerfile.swp
o Dockerfile

o test.txt

I README.md ~

Show all

X
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Chapter 3: Service Decomposition

- ::i,,\ |-x::: E :::,,‘ ‘.}
| | S— m S— S

Database Application Server Web Server

[ Docker words X

< C | @ localhost:8000

Saved Words

New word Save
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[ Docker words

& C @ localhost:8000

Saved Words

New word . Save |

¢ First
e Second
¢ Third
+ Forth

()

=

localhost:8080 X

& C' @ localhost:8080

localhost:8080 - Chromium

Authentication Required

http://localhost:8080 requires a username and
password.

User Name: ||

Password:

Cancel Log In

©)

o/
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localhost:8080 - Chromium - X

localhost:8080 X ®
< C @ localhost:8080 e
N . X
Authentication Required
http://localhost:8080 requires a username and
password.
User Name: |user
Password: |****|
Cancel Log In
Docker words - Chromium - X
[ Docker words X ©)
S C' | ® localhost:8080 e

Saved Words

New word Save
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Docker words - Chromium
[ Docker words X

< C'  © localhost:8080

Saved Words

New word Save

o Alpha
* Beta

¢ Gamma
e Delta
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Chapter 4: Scaling the Containers
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Service A

DNS and/or

Polling / Push

Registration

Service
Registry

Service B

s

Service B

<

Service B

<

Desired or
Current State

Delta State
Evaluation

Changed

State Reconciliatio
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kubernetes Workloads > Pods + CREATE

Admin
CPU usage Memory usage
Namespaces
Nodes 0.225 644 Mi
0.200 — STZMi
Persistent Volumes I 8
& o150 = 429 Mi
g 2
= o100 £ 286 Mi
Namespace E B g
S 0.050 2 143 Mi
kube-system v 0
Ig:l’s 14:36 14:43 14:29 14:33 14:36 14:40 14:43
Workloads Time Time
Deployments
Replica Sets Pods 1-100f 18 > 21

Replication Controllers Status R

Daemon Sets

@ dashboard-same-..  Rumning 0 14 minutes 0 I 5 - Vi
. (] 5. Running 0 2months il 0.01 I 2058 Mi
obs
Pods o fluentd-cloud-logg Running 0 2 months ~ 0.009 - 94.3 Mi

Stateful Sets
fluentd-cloud-lo

fluentd-cloud-logg..  Running 0 2 months 0014 | RZEIN
heapster+1.2.0-4..  Running 0 10 days AR o002 N 448 mi

Services and discovery

Services

MARATHON  Appticatior

Create Application

a-simple

complicat

complicated. ice-backup

complicated-service-processing-handler

this.

Select
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Directory listing for / - Chromium - X

[@ Directory listing for x ®
< C | ® 127.0.0.1:8000 % i

Directory listing for /

o test.txt
127.0.0.1:8080 - Chromium - X
127.0.0.1:8080 X
& C  © 127.0.0.1:8080 %

Authentication Required

http://127.0.0.1:8080 requires a username and
password.

User Name: “

Password:

Cancel Log In
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Docker words - Chromium

Saved Words

New word | Save

e Abcde
o fghijk

[@ Docker words x ®
< C' ® 127.0.0.1:8080 % i
Saved Words
New word Save

Docker words - Chromium - X
[ Docker words x ®
< C  ® 127.0.0.1:8080 PR
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Chapter 5: Keeping the Data Persistent

Image Layering

Q Container #1 CoW Layer 9 Container #2 CoW Layer Q Container #3 CoW Layer
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Host 1 Haost 2 Host 3

. Docker Engine Docker Engine Docker Engine
Regular Container Regular Container Regular Container
Regular Container Regular Container | Stateful Container 2 |
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-. Mgimslay |
¥ Volume Driver /o ¥ \olume Driver ||| = Volume Driver
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Host 1

Docker Engine

Regular Container

Regular Container

| Stateful Container 1 |
i Volume D

¥ Volume Driver

A A

Host 2

Docker Engine

Regular Container
Regular Container

Regular Container

| Stateful Container 2 |
" Volume G

|
|
w,

¥ Volume Driver

-lllu A

Storage Platform

Waliiman & |
Al =]
Linl Fal
Volume D

b 4

Orchestration
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Volume H
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Chapter 6: Advanced Deployment Topics

Messaging Queue

‘ Message D <—— Message C| +— | Message B <—— | Message A ‘

Caontainer 1 Container 2

‘@, Idle ‘ ‘Q‘ Idle ‘

Messaging Queue

F
F

‘ Message D | €+— | Message C

Container 1 Container 2

‘Qg Message A ‘ ‘% Message B ‘

Messaging Queue

3

‘ Message D | €— | Message C | €— Message A ‘

Container 1 Caontainer 2

‘ Qg Message B ‘

[22]



Messaging Queue

Message D | <€—

Message C

F

Container 2

(=3

Message A
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Chapter 7: The Limits of Scaling and the
Workarounds

Host 1 (2GB)

Service 1 (1.5GB)
1% OOM chance

Service 2 (0.5GB)
5% OOM chance

Host 2 (2GB)

Service 2 (0.5GB)
5% OOM chance

Service 2 (0.5GB)
5% OOM chance

Service 3 (0.5GB)
5% OOM chance

Service 3 (0.5GB)
5% OOM chance

1

< >

Host 3 (2GB)

Service 1 (1.5GB)
1% OOM chance

Service 3 (0.5GB)
5% OOM chance

‘ A
L

Orchestration
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Host 1 (2GB)

Host 2 (2GB)

Service 3 (0.75GB)

1% OOM chance
Service 1 (1.5GB)
1% OOM chance
Service 2 (0.75GB)
1% OOM chance
Unused (0.5GB) Unused (0.5GB)

Host3 (2GB)  Host4(2GB)

Service 2 (0.75GB)
1% OOM chance

Service 1 (1.5GB)
1% OOM chance

Service 2 (0.75GB)
1% OOM chance

Unused (0.5GB) Unused (0.5GB)

HostS (2GB)

Sarvice 3 (0.75GB)
1% OOM chance

Senvica 3 (0.75GB)
1% OOM chance

Unused (0.5GB)

QOrchestration

User

Blue Cluster

cluster.example.com !

test.cluster.example.com

Green Cluster
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User

test.cluster.example.com !

| Blue Cluster
. =
cluster.example.com FI?

Green Cluster

-—JI_ ‘

U

| ‘ Blue Cluster
=
cluster.example.com F!1

Green Cluster
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Chapter 8: Building Our Own Platform

Amazon Web Services (AWS) - Cloud Computing Services - Chromium - X

| / @ Amazon Web Serv x \{" ()

&« c | @ Secure | https://aws.amazon.com 1'.‘r| H

English ~ My Account ~ Create an AWS Account

Start Building on AWS Today

Whether you're looking for compute power,
database storage, content delivery or other
functionality, AWS has the services to help you
build sophisticated applications with increased
flexibility, scalability and reliability.

Create A Free Account

View AWS Free Tier Details »

Broad & Deep Platform Customer Success Pace of Innovation Global Infrastructure

AWS has more than S0 Explore how millions of The AWS Cloud platform AWS operates 43
services and is continually active customers every expands daily. Take a look Availability Zones within
launching new features month are innovating with  at what we launched this 16 geographic Regions
and functionality. AWS. week. around the world, with 11

more Availability Zones
Learn more » Learn more » Learn more »
and 4 more Regions

coming online soon.

Learn more »
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dWs

Account ID or alias

account _id

IAM user name

username

Password

Sign-in using root account credentials
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IAM Management Console - Chromium - %

% IAM Management x

&« C | @ Secure | https://cansole.aws.amazon.com/iam/home?r

Services ~ Resource Groups ~ * content ~  Glol Support

Add user o

Details Permissions Review Complete

Set user details

You can add multiple users at once with the same access type and permissions. Learn more

User name* ‘ test_user|

© Add another user

Select AWS access type

Select how these users will access AWS. Access keys and autogenerated passwords are provided in the last step. Learn more

Access type* | Programmatic access
Enables an access key ID and secret access key for the AWS API, CLI, SDK,
and other development tools.
AWS Management Console access
Enables a password that allows users to sign-in to the AWS Management
Console
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IAM Management Console - Chromium - x

¥ IAM Management X

< C | & Secure | https://console.aws.amazon.com/iam/home?region=us-west-13#/users $new?step=permissions &accessKey&userNa.. ¥ | I

Services ~ Resource Groups * L srdj e m-content v  Global v  Support ¥

Add user o o

Details Permissions Review Complete

Set permissions for test_user

Copy permissions from Attach existing policies
existing user directly

Add user to group

Attach one or more existing policies directly to the users or create a new policy. Learn more

Create policy | & Refresh

Filter: Policy type ~  Q Search EEnnZeianits
Policy name « Type Attachments « Description
A AdministratorAccess Job function 4 Provides full access to AWS services and ..
» AmazonAPIGatewa.. AWS managed 0 Provides full access to create/edit/delete .
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Add user o

Details Permissions Review Complete

© Success
You successfully created the users shown below. You can view and download user security credentials. You can also email users instructions for signing in to the AWS
Management Console. This is the last time these credentials will be available to download. However, you can create new credentials at any time.

Users with AWS Management Conscle access can sign-in at: hitps://endlessm-content.signin.aws.amazon.com/console

& Download .csv

User Access key ID Secret access key
» & test user AKIABCDEFABCDEF 123456789ABCDEF123456783ABCDEF
Hide

Ubuntu Amazen EC2 AMI Finder - Chromium -

[ Ubuntu Amazon £ x \

&« c |(D https://cloud-images.ubuntu.com/locator/ec2/ ¥

Zone Name Version Arch Instance Type Release AMI-ID
ap-south-1 xenial 16.04 LTS amd64 ebs-ssd 20171026.1 ami-7e0d4011
ap-south-1 xenial 16.04 LTS amd6d instance-store 20171026.1 ami-db0b46b4
ap-south-1 xenial 16.04 LTS amde4 hvm:ebs-ssd 20171026.1 ami-bc0d40d3
ap-south-1 xenial 16.04 LTS amd64 hvm:instance-store 20171026.1 ami-e409448b
us-east-1 xenial 16.04 LTS amd64 ebs-ssd 20171026.1 ami-0309a879
us-east-1 xenial 16.04 LTS amdé4 instance-store 20171026.1 ami-af13b2d5
us-east-1 xenial 16.04 LTS amd64 hvm:ebs-ssd 20171026.1 ami-da05ada0
us-east-1 xenial 16.04 LTS amd64 hvm:instance-store 20171026.1 ami-910faeeb
ap-northeast-1 xenial 16.04 LTS amd64 ebs-ssd 20171026.1 ami-348b2b52
ap-northeast-1 xenial 16.04 LTS amd64 instance-store 20171026.1 ami-d38525b5
ap-northeast-1 xenial 16.04 LTS amd64 hvm:ebs-ssd 20171026.1 ami-15872773
ap-northeast-1 xenial 16.04 LTS amd6d hvm:instance-store 20171026.1 ami-6a89290¢c
eu-west-1 xenial 16.04 LTS amde4 ebs-ssd 20171026.1 ami-4dd07434
eu-west-1 xenial 16.04 LTS amd64 instance-store 20171026.1 ami-e8dc7891
eu-west-1 xenial 16.04 LTS amd64 hvm:ebs-ssd 20171026.1 ami-add175d4
eu-west-1 xenial 16.04 LTS amdé4 hvm:instance-store 20171026.1 ami-1bde7a62
ap-southeast-1 xenial 16.04 LTS amd64 ebs-ssd 20171026.1 ami-f5a7e796
ap-southeast-1 xenial 16.04 LTS amd64 instance-store 20171026.1 ami-00acect3
ap-southeast-1 xenial 16.04 LTS amd64 hvm:ebs-ssd 20171026.1 ami-67a6e604
ap-southeast-1 xenial 16.04 LTS amd64 hvm:instance-store 20171026.1 ami-14abeb77
ca-central-1 xenial 16.04 LTS amd64 ebs-ssd 20171026.1 ami-5670c832
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Show | 100 ¥ | entries

Seart

Zone Name Version Arch Instance Type Release AMI-HD AKI-ID
us-wesk-1 xenial 16.04 LTS amd6d hum:ebs-ssd 20171026.1 ami-1c1d217¢ hvm
| us-west-1 T | xenial ¥ | |16.04LTS ¥ | |amdé4 ¥ | | hvm:ebs-ssd T | Any T ‘Any hd ‘ ‘ hvm T |

Showing 1 to 1 of 1 entries (filtered from 400 total entries)

l , Ansible bare-
metal

|JI'U\I'I3IDI"II
\ \ \ /
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Jenkins [Jenkins] - Chromium -

| / £ Jenkins [Jenkins]  x \TTT,

&« (= ‘@ localhost:8080/login?from=%2F

Getting Started

Unlock Jenkins

To ensure Jenkins is securely set up by the administrator, a password has
been written to the log (not sure where to find it?) and this file on the server:

/var/jenkins home/secrets/initialAdminPassword

Please copy the password from either location and paste it below.

Administrator password
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£} Dashboard [Jenk

&« C @ localhost:2080

Jenkins

x

Dashboard [Jenkins] - Chromium - %

s

@ admin |logout

Jenkins

= New ltem

&3 People

= Build History
"" Manage Jenkins

& My Views

Build Queue

No builds in the queue.

Build Executor Status

1 Idle
2 ldle

ENABLE AUTO REFRESH

MEUG description

Welcome to Jenkins!

Please create new jobs io get started.

Page generated: Oct 31, 2017 11:20:43 AMUTC REST AP| Jenkins ver. 2.60.3
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New Item [Jenkins] - Chromium

£ New Item [Jenkin: x

&«

C (@ localhost:&

admin | log out

Jenkins

Enter an item name

redeploy _infrastructure

» Required fleld

Freestyle project

This is the central feature of Jenkins. Jenkins will build your project, combining any SCM with any build
system, and this can be even used for something other than software build

Pipeline

Orchestirates long-running activities that can span multiple build slaves. Suitable for building pipelines
(formerly known as workflows) and/or organizing complex activities that do not easily fit in free-style job
type

environments, platform-specific builds, etc.

Folder

Creates a container that stores nested items in it. Useful for grouping things together. Unlike view, which is
just a filter, a folder creates a separate namespace, so you can have multiple things of the same name as
they are in different folders.

n ) Organization

3 GitHub organization (or user account) for all repositories matching some defined markers.

Multi-configuration project
a2
E Suitable for projects that need a large number of different configurations, such as testing on multiple
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redeploy-infrastructure Config [Jenkins] - Chromium

/ G redeploy_infrastr. x \

&« (= ‘ @ localhost:8080/job/redeploy_infrastructure/configure

Jenkins redeploy_infrastructure

General Source Code Management Build Ti Build Enviro

Pos

* Git

Repositories ®

Repository URL ‘ I

s:/Igi n/sgnn7/deploying_with_docker.gif | @

° Please enter Git repository.

Credentials -none- ¥ | @= Add
Advanced...

Add Repository

Branches to build n

Branch Specifier (blank for ‘any') | *'master @

Add Branch
Repository browser (Auto) v ®

Additional Behaviours Add -

Subyorcion ®
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redeploy-infrastructure Config [Jenkins] - Chromium

With Ant

Build

Command

Add timestamps to the Conscle Output

Use secret text(s) or file(s)

Execute shell

export AWS DEFAULT REGION="us-west-1"
export AWSTACCESS KEY ID="AKIABCDI
export AWS SECRET ACCESS KEY="123:

cd chapter 8/aws deployment

ansible-playbook destroy.yml
ansible-playbook deploy.yml

See fhe list of available envinment variables

Add build step ~

Post-build Actions

Add post-build action -

Build Environment Build

EFABCDEF"
456789ABCDEF123456789ABCDEF"

| / § redeploy_infrastr. x \
&« (= ‘(D localhost:8080/job/redeploy_infrastructure/configure Q | :
Jenkins redeploy_infrastructure o

Advanced...
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localhost: 8080/job/redeploy_infrastructure/3/console - Chromium - %

| / £ redeploy_infrastr. x \{T7,

&« (= ‘@ localhost:8080/job/redeploy_infrastructure/3/console Q

Jenkins redeploy_infrastructure #3

TASK [Deleting route table] FFrsssssssstssstrssrrss e sssssstssst sasssrtsersses
skipping: [localhost]

TASK [Deleting VPC] #Hesssssrssssssstss sttastsssrosdbhs sraastts bt sbsssrtssrssss
ok: [localhost]

PLAY RECAR ®%% 5% dis s b s bbs s bd s b5 4o 45 b ¥ 04 F B A E R A H S S ER SR T TR A AR T E T H

localhost : ok=3 changed=@ unreachable=8 failed=0

+ ansible-playbook deploy.yml
[WARNING]: provided hosts list is empty, only localhost is available

PLAY [LOCALRDSE] #FHesssstrsssss st s sttssssssts ssreasstastfabbts bbb rtsbrtssrssss

TASK [SEtting Up VPL] ks sksssissssts st st s bss s s st it s it ot s e et s s
changed: [localhost]

TASK [SOt_TACT] #Frsskssths shbtimhs ik Sk batsbdth bbbt Sk bk Shbs £k Shk s 5k

ok: [localhost]

TASK [SEtting Up the SUDMEL] *%#Fks st bhssts edsiss £asshs £ahs bk s bassrt s asses
changed: [localhost]

TASK [SEtting Up the Qateway] Fesssssssss st sersstsssisssits it sits e s et st
changed: [localhost]

TASK [SEtting UP roUting table] #*ss+tssttestrssrsstessssssttstrt sttt trtsrtsses
changed: [localhost]

TASK [SELTing UD SECUFEty Qroup] *FF#s s Fosss s ettre s asdbhseihs bt e bsstbesss s
changed: [localhost]

TASK [Provisioning ClLUSTEr MOde] *=F#FTeassstssasrss xssrrscrasorsErassrrseesses
changed: [localhost]

PLAY RECAP ##+stttsshssthsstssstbsstssstsostsssttstttsshbs srhs trtsttsstssstssss

localhost : ok=7 changed=6 unreachable=0 failed=0

Finished: SUCCESS

Page generated: Oct 31, 2017 11:52:20 AMUTC REST APl  Jenkins ver. 2.60.3
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-

Deploy cluster infrastructure
{including Docker Registry)

Build Jenkins through CM
tooling on a cluster node

Start the Jenkins Docker
service (if needed)

~

Jenkins auto-starts builds of all

images when loaded
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Chapter 9: Exploring the Largest-Scale
Deployments

Two AZ config, smaller AZ down

AZ 1 AZ 2

N P,
_A
B

~ s
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Four AZ config, smaller two AZs down

AZ1 AL 2 AZ3

_A

Four AZ config, two AZs down (1 bigger)
AZ 2 ] _ AZ 3

N N
-
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VPC

IIIIIIIIIIIIIIIIIIIIII

Worker
Nodes

Cluster-specific
configuration data

Orchestration
MNodes

IIIIIIIIIIIIIIIIIIIIII
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kubernetes - Explore - Google Trends - Chromium

/ #* kubernetes - Explc x \{
| 0

& c | @ Secure | https://trends.google.com/trends/explore?q=kubernetes

Google Trends

® kubernetes
Search term

Worldwide «

Interest over time

Past 12 months +

Explore

+ Compare

All categories + Web Search +

Apr
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marathon, kubernetes, dcos, mesos - Explore - Google Trends - Chromium - x

»" marathon, kubernet x

< C | & Secure | https://trends.google.com/trends/explore?q=marathon, kubernetes,dcos,mesos v €
P goog P q

Google Trends  Compare

® marathon ® kubernetes dcos ® mMesos +
Search term Search term Search term Search term
Worldwide ~ Past 12 months - All categories = Web Search ~
Interest over time -
Av J i Apr 30, 2017 t22,2
GitHub - mesosphere/marathon: Deploy and manage containers (including Docker) on top of Apache Mesos at scale. - Chromium - X
/ < GitHub - mesosph: x g
&« x | & GitHub, Inc. [US] \ https://github.com/mesosphere/marathon | :

( , Features Business Explore Marketplace Pricing his repository Sign in ' Sign up

I mesosphere / marathon @Wwatch | 387 | frStar 3483 YFork 810
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GitHub - kubernetes/kubernetes: Production-Grade Container Scheduling and Management - Chromium - X
") GitHub - kubernet x

< X | @ GitHub, Inc. [US] | https:/github.com/kubernetes/kubernetes w

( ’ Features Business Explore Marketplace Pricing This repository Sign in o Sign up

kubernetes / kubernetes @ Watch 2,011 s Star | 28444 Y Fork 10,167
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