Scale your Docker containers with
Mesos

Timothy Chen
tim@mesosphere.io
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About me:

- Distributed Systems Architect @ Mesosphere
- Lead Containerization engineering

- Apache Mesos, Drill PMC / Committer

- Maintain Apache Spark Mesos Schedulers




- What is the container scale problem?
- What is Apache Mesos?

- What is DCOS (Datacenter Operating System)?




What is the container scale
problem?
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Applications don’t fit on a single machine anymore

‘ meSOSphere ® 2015 Mesosphere, Inc.



Satuday. Ocober 12,13 Satuday. Ocober 12,13

Satuday. Ocdober 12,13

‘ mesosphere ® 2015 Mesosphere, Inc.




VR 'E 4
" .’ .'

VR C B NP ma Y.

» ’ » .
¥\ Wi

'IM h ‘ .

)
S
)
L
oR
v
O
n
:







Twitter Is over capacity.

Please wait a moment and try again. For more information, check out Twitter Status.
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What do you need to be able to scale in
production?
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- Fault tolerant / HA

- Monitoring

- Discovery

- Deployment

- Operational support
- Isolation

- Utilization

more....




We’'re all building distributed systems!
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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?







operating system (as per Wikipedia)

“a collection of software that manages the
computer hardware resources and provides
common services for computer programs”

S mesosphere



The datacenter needs an operating system

L
!
1
!

desktop server datacenter

computer
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Apache Mesos
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Log in
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HOME TRAINING EVENTS COLLABORATIVE PROJECTS
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Thank You
Thank you for attending MesosCon 2015! Check out the next Mesos event, MesosCon Europe, taking place in Dublin October 8,
2015.
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Mesos: level of indirection

scheduler
A

AN

Mesos (master)

= B I —  Mesos (agents)




deploy and manage
applications/services

build and run
distributed systems
using resources

provision and manage
machines

mesosphere




Mesos Master

scheduler scheduler
A AR

—— — responsible for
authorization, allocation
“ /MJ reallocation) of
Mesos (master) resources

e P e
O O S e s e — Mesos (agents)
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Mesos Agent

scheduler
A

LN responsible for publishing resources, attributes,
containing, running and monitoring tasks

Mesos (master)
AR AR o
I I —

Cpu: 1, Mems: 1000, Disk: 1000, Ports: 10000-30000
Rack: 150, AZ: Asia

Mesos (agents)
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Programmable Framework

Framework Actions
e Signal Launch / Kill tasks
. * Task status updates
1 e Slave status updates
e Reconciliation
e Custom messaging

scheduler scheduler

A

Master » More:
| Executor Actions
e Launch / Kill tasks
Agent e Update Task statuses
e Custom messaging
(Optional) Executor e More!
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Programmable Framework

Deployment scheduler
A

|
What should run where? |

What should be started first?

How should it be started/stopped?

=
N

How should it be monitored?
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Mesos helps utilization

Rails

Hadoop

memcached
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Mesos Allocator

Dominant Resource Fairness (DRF)

Roles Analytics Frontend Middle tiers

AR
e
A
T
AR
T

45% CPU 75% CPU 100% CPU

100% RAM 100% RAM 50% RAM

RAM RAM CPU

mesosphere
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Mesos Allocator

Weighted Dominant Resource Fairness (DRF)

Roles Analytics Frontend Middle tiers

45% CPU 75% CPU 100% CPU
100% RAM 100% RAM 50% RAM
RAM RAM CPU
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Mesos Allocator

Static / Dynamic Reservations
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Utilization Reality
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0.040 0.03 — . T ,
[Delimitrou’14] ] [Barroso’09]
0.035 ~ - i
0.025 | s L
0.030f  hLhLitihi T !
g 0.02 | ” r{
= 0.025 é I
c 0.020 E 0.015 fi|||f 1
2 g |
S0.015 E
L 0.01 | :
0.010 &
0.005 wans ‘ “
0.000 Nl ' , . abiunlifll, o .. . u|||||||||;“mmr[mmﬂmﬂj:‘
0 20 40 60 80 100 0 01 02 03 04 05 06 07 08 09 1
CPU Utilization (%) CPU Utilization

meSOSphere ® 2015 Mesosphere, Inc.




The Curse of Overprovisioning
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Bloated reservations to deal with
diurnal load patterns, load spikes, software & platform changes
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Oversubscription

(® launch<tasks, s1, 4cores, ...>

Allocator

® launch<tasks, 4cores, ...>

SPQI""(\Z‘ @ Storm o .

Allocator Allocator A !

Frameworks

Masters

Servers




Oversubscription

(@ offer<sa, BE, 2cores, ...>

Allocator

@ offer<sa, BE,2cores, ...>

€“—> o

Masters

Servers




Interference = Performance Loss

Heracles : Improving Resource Efficiency at Scale

Impact of interference on websearch’s latency

300%

L3 Cache

123%
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DRAM

Oo>w
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Network
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Discovery

Naming

How do we find where a task is running?
How do we find schedulers?

How does tasks/schedulers find each other?

S mesosphere

scheduler
A

-

<
N

Mesos DNS

Master

scheduler

o




namespaces
(network)

v r 1 |

cgroups

2013 2014

Containerization in Mesos, a brief history

3 Mmesosphere



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

. o000
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A top-level Apache project
A cluster resource manager
Scalable to 10,000s of nodes
Fault-tolerant, battle-tested
An SDK for distributed apps



What are we working on?
- Unified Containerizer

- Optimistic Offers

- Pluggable Allocator

- Networking module

- Storage drivers

- Windows Support




Marathon




© MARATHON  Apps  Deployments About  Docs 7
i
Tasks /

D ~ Memory (MB) CPUs Instances Health Status
/chronos 512 0.5 1/1 CE——— Running
/cpu-waster 16 0.5 0/0 Suspended
/dcos/service/history 512 0.5 0/0 Suspended
/dispatch 128 0.5 1/1 Running
/em/apolio 1024 1 0/0 Suspended
/fem/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 CEE———— Running
/history 256 0.1 1/1 Running
Nankine 124 1 1 /1 O Rinninn
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O MARATHON Apps  Deployments bt Doce

ADDS > /mom-glex-siate-axplosion-01 /d2bceBoe- Tedc-48a1-7157-8342008 740/ slave

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

Suspend || Scel | PestartAgp || ey Ao

180110 « +

0 Status Version « Updated

MOM-Sled- Suto-eaDiosion A7 ddDCadion: Todu-4Ba Y- T157- 8342008 71D4A0 slave 148300 70 007 4- 1 104 U AN AaB4008000 7
v w00 mesoaphers com: 31087

4 days ago A11/2018, 11:02:45 AM

V2 hw.cal mesosphere. com: 31085

Started
B  mom-alex-stite-aupiosion 0% d2bcefioe- Tedt- 40 1 7167 032008 71040 slave aaled 0 -%a - 1 1od Abec-dad 7 iictiacbb Started 4 days ago AV2015, 3:80:17 PM
vl v catl mesoaphere. com: 31108
B Momealax-Stute-anpiosion 01 _albcelice 7edc-48a1 - T1587 034200871040 slave cUG0De /1-afa- 1 1 od-Ubec-dal 7 0fcBadan Started 4 days ago AAV2015, 2:50:17 PM
VA rw Ca mesoaphere com: 31135
B mom-alex-state-axplonion-01_dZocelice-7odo-48a1-7167-634200871048_slave c7014110-<0a- 11 ad-libec-das 7 HtoBadbbd Started 4 days ago A/AV2015, 3:60:12 PM
2 hw.cal mescsphere com: 31004
B mom-sien-state-axpioaion-01_d2ocalicn- 7edc-48a 1 -T157-0342008 71048 _slave ¢ 7733500001 1 od-Dbec-das 7 hioBadbd Started 4 days ago A4/8/72015, 3:50:12 PM
8rvS . rw a1 mascaphecs. com: 31365
B mom-alex-stute-explosion-01_d2bcelice 7edc-48a1-T157 834200871048 slave o7 1020 7c-d0a- 1 1e4d-Sbec-dal 7 BfcBadbly Started 4 days ago 4972015, 3:50:12 PM
vl hw cal mescephere.com:31118
B mom-alex-state-axplosion-01_d2ocelice-7odc-48a1-7157-834200871b48 _alave 08otoefd-difln- 1 104-8bec-tal T8lcSadbb Started 4 days ago 4792015, 3:44:53 PM
Started

B mom-alex-atute-oxplosion-01_dZbcedice-7odc-48aT1-7157 834200871048 slave AcDG0D 1-a100 -1 104 - BDoc-dad /Bictadhb
srvd hw.catl measoaphere.com: 31140

4 days ago 4/8/2015, 3:39:36 PM
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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

Highly available, no SPoF

Fully featured REST API

Pluggable event bus




Rolling deploy / restart
Application health checks
Artifact staging




THE DATACENTER
1S THE NEW




OVER 40 SERVICES
MADE FOR DCOS.

DCOS enables single-command installation of
services like Hadoop, Spark, Cassandra, Jenkins,
Katka and MemSQL from the DCOS public repository.

&
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WORKS WHERE YOU WORK.

Install Mesosphere DCOS on any public cloud or in your own private datacenter—even a
hybrid environment—whether virtualized or on bare metal. Create a consistent user
experience and move your workloads with ease.

rramazon | GOOS[Q =- MVicrosoft
o e Web Services Cloud Platform - AZU re

 redhat

© core0s ubuntu®
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Mesosphere DCOS

DCOS CLI DCOS qUI Repository

Frameworks
Mavrathon
Chronos

Mesos Mesos -dins
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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

e extensible (e.g. dcos spark, dcos kafka, etc.)
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DCOS Ul

>

Dashiboara

jose-velocity

Ip-10-0-5-66.us-west-1.compute.inte...

CPU Allocation Memory Allocation Task Failure Rate

Dashboard

100%

50%

0%
-60s

Services Health

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

pages.

marathon
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DCOS Ul

p sServices

fim-wveEdsy CPU AIIocation Rate

54.178.205.128

1 Services
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SERVICE NAME - HEALTH

a marathon




DCOS Ul

X Close

marathon
0 Active Tasks
O 0B
CPU MEMORY
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0% 0%
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STATE CPU

-40

wn

MEMORY




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-hostname> && \

source ./bin/env-setup
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Install the Cassandra DCOS Sevvice

dcos package install cassandra




Install Spark and extend the CLI

dcos package 1install 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
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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




Thanks!
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