Cracking the container scale problem
with the Datacenter Operating System

mesosphere



http://tinyurl.com/velocity-dcos




What is the container scale
problem?

* meSOSphere © 2015 Mesosphere, Inc.






The datacenter as a form factor
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The datacenter is just another form factor
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Why can’t we run applications on our
datacenters just like we run applications on
our mobile phones?







Applications don’t fit on a single machine anymore
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Applications don’t fit on a single machine anymore

1. Lots of data

2. Lots of users

* meSOSphere © 2015 Mesosphere, Inc.



Applications don’t fit on a single machine anymore

1. Lots of data
2. Lots of users

Today’s applications need lots of resources (CPU, memory,
disk)
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We're all building distributed systems!
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operating system (as per Wikipedia)

“a collection of software that manages the
computer hardware resources and provides

common services for computer programs”




The datacenter needs an operating system
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Introducing the datacenter
operating system
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viesosphere
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The CLI for the datacenter: dcos

® open source, Apache licensed

® tight integration with the Mesosphere universe, a package
repository

® casy, Unix-consistent commands to manage running

applications, services and the underlying Mesos

® extensible (e.g. dcos spark, dcos kafka, etc.)
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Apache Mesos
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Mesos: level of indirection
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Mesos: level of indirection
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Mesos helps utilization
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Mesos: datacenter kernel

provides common
functionality every new
distributed system re-
implements:

e failure detection

e package distribution
e task starting

e resource isolation

® resource monitoring
e task killing, cleanup

. e o o
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deploy and manage
applications/services

build and run
distributed systems
using resources

provision and manage
machines
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® A top-level Apache project

® A cluster resource negotiator
e Scalable to 10,000s of nodes
® Fault-tolerant, battle-tested

® An SDK for distributed apps
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Marathon




O MARATHON Apps  Deployments About  Docs 7
eNewap
Tasks /

D « Memory (MB) CPUs Instances Health Status
/chronos 512 0.5 1/1 Running
/cpu-waster 16 0.5 0/0 Suspended
/dcos/service/history 512 0.5 0/0 Suspended
/dispatch 128 0.5 1/1 GO Running
/em/apolio 1024 1 0/0 Suspended
/em/artemis 1024 1 0/0 Suspended
/em/isemdown 16 0.1 1/1 Running
/gollumwiki 256 0.01 0/0 Suspended
/hdfs 512 1 1/1 CEEE———— Running
/Mistory 256 0.1 1/1 co— Running
Nankine 124 1 1/1 O Rinnina
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O MARATHON  Apps  Deployments B

Apps > /mom-alex-state-explosion-01/d2bceBce-Tedc-48a1-7157-83420a8 7048/slave

/mom-alex-state-explosion-01/d2bce8ce-7edc-48a1-7157-83420e87fb48/slave 1.,

Suspend Scale I Rostart App Destroy ADO

180010 < +

0 Status Version « Updated

mom-alex-state-oxplosion-01 d2bcelice - 7edc-48a1-7157 8342008 71048 slave 146380 76-0074- 1 10491 d1- 05400010007 Started 4 days ago 1172015, 11:02:45 AM
srvd hw ool mesosphere. com: 31887

B mom-alex-state-oxpliosion01 d2bcelice - 7edo-48a1- 71578342008 71048 slave calebidD-af0a- 1104 9bec-dab 7 itcladbdy Started 4 days ago AANV2015, 35017 PM
srvl . hw .ca 'l mesosphere.com: 31108

B mom-alex-state-oxplosion-01 d2bcelice-7Tedc-48a1-7157-0342000 71048 slave cO09e 71-ad0a- 1 104-9bec-dad 7iictadbd Started 4 days ago ANV2015, 35017 PM
srvd hw.cal . mesosphere.com: 31135

B mom-alex-state-explosion-01_d2bcelice-7Tedc-48a1-7T157-834200871048_slave c704411b-0%a-1184-9bec-das78icBadbb Started 4 days ago 4792015, 3:50:12 PM
sive hw.catl mesosphere.com: 31084

§ mom-alex-state-explosion-01_d2bcelce-7edc-48a1-7157-834200871b48 _slave ¢c773330d-010a-11e4-0bec-das7BicBadbb Started 4 days ago 4872015, 3:50:12 PM
Srvd. hw.cal . mesosphere.com: 31365

§ mom-alex-state-explosion-01_d2bceice-7Tedc-48a1-7157-834200871b48_slave ¢7102b7c-df0a-11e4-8bec-das78fcBadbb Started 4 days ago 4/8/2015, 3:50:12 PM
srvi hw.cal . mesosphere.com: 31118

® mom-alex-state-explosion-01_d2bcelce-7edc-48a1-7157-834200871b48 _slave O8efacid-df0a-11e4-8bec-das78fcBadbb Started 4 days ago 4//2015, 3:44:53 PM
Srv2 . hw.cal . mesosphere.com: 31085

8 mom-alex-state-explosion-01_d2bcelce-7edc-48a1-7T157-834200871048 slave 4c306ch1-a0109-1104-50ec-dad 78icBadbb Started 4 days ago 47972015, 3:39:36 PM

srvd hw.cal . mesosphere.com: 31140
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Launch Task

Resource Offer

_—

Launch Task

Task Status

Task Status

Marathon

HTTP POST

“id™: “my-app”,

“cpus™: 0.5,

“mem?”: 256.0,

“uris™: [“http://rel.foo.io/xyz.gz"],
“emd”: “./start”,

“instances™: 10,

Executor
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® Start, stop, scale, update apps

® Nice web interface, API

e Highly available, no SPoF

® Native Docker support
® Fully featured REST API

® Pluggable event bus
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e Rolling deploy / restart

® Application health checks

® Artifact staging




Mesos & Marathon in action
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Mesos
Master

© 2015 Mesosphere, Inc.



Leading Master
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Mesos
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Mesos Mesos Mesos
Slave Slave Slave
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Leading Master
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Framework ID
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Decline Offer
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3 mesosphere

Maraf

App

Client

{

]| idll : Ilfooll :
"uris": ["http://my.org/foo.tgz"],

"emd": "./run.sh --env=prod",
"cpus'": 2.0,
"mem": 4096.0
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Marathon

Client

Mesos

Mesos
Slave

Master
Launch Task
Mesos Mesos
Slave Slave

© 2015 Mesosphere, Inc.



Marathon

Client

Mesos

Mesos
Slave

Master
Mesos Mesos
Slave Slave
N
N\

P e A = e
: N\
; Executor

© 2015 Mesosphere, Inc.



Mesos
Marathon

Master
Mesos Mesos Mesos
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Executor
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Mesos
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Mesos
Marathon

Master
Status Update
Mesos Mesos Mesos
Slave Slave Slave
. N
Client \
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: \ :
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: < :
: \ :
- Task ;
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Mesos
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Mesos
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Task failure
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Agent process failure
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Mesos
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Mesos
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Worker node failure
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Mesos

Marathon
~_— Master
Status Update
Status Update
Mesos Mesos
Slave Slave
. Status Update o7
Client /

fmmmm e R LR
: / :
: Executor :
: < :
: \ :
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Marathon

Client

Mesos
Slave

Mesos
Master
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Master failure
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Marathon

as
Mesos Mesos Mesos
Slave Slave Slave
. N
Client \
B LI
; \ :
: Executor :
: < :
; \ :
. Task ;
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Leading Master Leading Master

Mesos
Marathon
Master
Leading Master
Mesos Mesos Mesos
Slave Slave Slave
. N
Client \
4= "Neeeccccccacccaaaa-
' \ :
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: < :
: \ :
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Reregister

Mesos
Marathon
Master
Reregister
Reregister )
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Slave Slave Slave
. N
Client \
I I I R A
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: \ :
- Task ;
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Reregistered Mesos
Marathon <_g_.--—
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. N
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: < :
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Reconcile Tasks
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Framework failure
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Reregistered Mesos
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Reconcile Tasks
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Demo’ing the DCOS
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Get early access to the Mesosphere DCOS

Sign up at http://mesosphere.com/product and Mesosphere will
send you an email with instructions



http://mesosphere.com/product

DCOS Ul
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Explore the DCOS web interface. The web
interface provides a rich graphical view of your
datacenter with Dashboard, Services, and Nodes

pages.
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Install and Configure the DCOS CLI

mkdir -p dcos && \
cd dcos && \

curl -0 https://downloads.mesosphere.io/dcos-cli/install.sh && \

bash ./install.sh . http://<dcos-hostnhame> && \
source ./bin/env-setup
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Install the Cassandra DCOS Service

dcos package install cassandra




Install Spark and extend the CLI

dcos package install spark

dcos spark --help




List all install package and running tasks
dcos package list-installed | jg '.[].name’

dcos tasks




Increase the number of instances
dcos package install helloworld

dcos marathon app update helloworld instances=5

* meSOSphel‘e © 2015 Mesosphere, Inc.



http://tinyurl.com/velocity-dcos




Hands on with Mesos & Marathon
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Copy USB data to local hard drive

cp -R mesos-usb ~/workspace/mesos-usb
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Start VM
cd ~/workspace/mesos-usb
vagrant box add mesos mesos.box

vagrant up

* meSOSphel‘e © 2015 Mesosphere, Inc.




Access the local Mesos console

Access the local Marathon console
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http://10.141.141.10:5050
http://10.141.141.10:5050
http://10.141.141.10:8080/

Download the install script:

wget https://downloads.mesosphere.io/dcos-cli/install.sh
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Create an empty directory and install into it:

mkdir dcos-cli
bash install.sh dcos-cli http://10.141.141.10:8080
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Set OSS Mesos & Marathon configuration:

dcos config set core.mesos master url http://10.141.141.10:
5050

dcos config set marathon.url http://10.141.141.10:8080
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Thanks!

mesosphere



