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Utility computing

Elasticity of the infrastructure
On-demand

Pay as you go

Multi-tenant

Programmable access



Let’'s assume this is solved.

What is not solved:
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Docker




Docker

* Linux container (LXC +)

* Application
deployment

* PaasS

* Portability

* Image sharing via
DockerHub

e Ease of packaging
applications




3

Docker
registry

Dockerfile

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
\

Fair use from http://blog.octo.com/en/docker-registry-first-steps/

.



Eureka moment #1



S sudo curl -sSL
https://get.docker.com/ubuntu/ |
sudo sh

S sudo yum install docker



S docker run busybox echo foobar

FF'oobar

S docker run —-ti ubuntu:14.04
/bin/bash

root@0156ad334cad:/#



S docker push runseb/application

S docker pull runseb/application

S docker run -d runseb/application



Docker gotchas



Bridge In the host
Port mapping to expose services on the host

Chain DOCKER (1 references)
target prot opt source destination

ACCEPT tcp -—-- anywhere 172.17.0.4
tcp dpt:www
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No Init system in the container
~oreground processes

ROot

Data volumes

Data persistence

How small does an image get for real
applications ?




Eureka moment #2
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coreQOS



Linux distribution
Rolling upgrades
Minimal OS

* Docker support

etcd andf1eet tools
to manage distributed
applications based on
containers.

Cloud-init support
Systemd units



M cem-azure

BB oem-cloudstack
B oem-digitalocean
B oem-ec2-compat

B cem-exoscale

Bl oem-gce

B oem-hyperv

BB oem-rackspace-onmetal
B oem-rackspace
B oem-vagrant-key

B8 oem-vagrant

[ I i) | IIJ- %
E EoN S =M 5 nuEs B m

coreQOS “OEM”

Propagate $PVR to the cem-*/files/cloud-config.yml files as version-id
Propagate $PVR to the cem-*/files/cloud-config.yml files as version-id
Propagate 3PVR to the cem-*ffiles/cloud-config.yml files as version-id
Propagate $PVR to the cem-*/files/cloud-config.yml files as version-id
Propagate 3PVR to the cem-*ffiles/cloud-config.yml files as version-id
Propagate $PVR to the cem-*/files/cloud-config.yml files as version-id
Propagate $PVR to the cem-*/files/cloud-config.yml files as version-id
Propagate $PVR to the cem-*/files/cloud-config.yml files as version-id

Propagate $PVR to the cem-*/files/cloud-config.yml files as version-id

add(coreos-base/oem-vagrant-key): Add oem for vmware_insecure images.

Propagate $FPVR to the oem-*/files/cloud-config.yml files as version-id

http://github.com/coreos/coreos-overlay

2 months ago
2 months ago
2 months ago
2 months ago
2 months ago
2 months ago
2 months ago
2 months ago
2 months ago
6 months ago

2 months ago
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coreQOS
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B oem-azure Propagate $PVR to the cem-*/files/cloud-config.yml files as version-id 2 months ago
Propagate $PVR to the cem-*/files/cloud-config.yml files as version-id 2 months ago
B oem-digitalocean Propagate 3PVR to the cem-*ffiles/cloud-config.yml files as version-id 2 months ago
B oem-ec2-compat Propagate $PVR to the cem-*/files/cloud-config.yml files as version-id 2 months ago
Propagate 3PVR to the cem-*ffiles/cloud-config.yml files as version-id 2 months ago
BB oem-gce Propagate $PVR to the cem-*/files/cloud-config.yml files as version-id 2 months ago
B oem-hyperv Propagate $PVR to the cem-*/files/cloud-config.yml files as version-id 2 months ago
BB oem-rackspace-onmetal Propagate $PVR to the cem-*/files/cloud-config.yml files as version-id 2 months ago
B oem-rackspace Propagate $PVR to the cem-*/files/cloud-config.yml files as version-id 2 months ago
B oem-vagrant-key add(coreos-base/oem-vagrant-key): Add oem for vmware_insecure images. 6 months ago
B8 oem-vagrant Propagate $FPVR to the oem-*/files/cloud-config.yml files as version-id 2 months ago

http://github.com/coreos/coreos-overlay



EE E B EEERE E S e § mEmCEEE ¥ R Em_ =N
=B E EoN - = 5 nuEs B m E R N B

The cloudinit magic

L]
GltH“b This repository Search Explore Features Enterprise Blog m Sign in

coreos / coreos-overlay % Star 60 Y Fork 53
P tree: 8239e875e¢8 ~ coreos-overlay / coreos-base / oem-cloudstack / files / = @
L]
Propagate $PVH to the oem-*/files/cloud-config.yml files as version-id
. veaputo authored on Sep 22 latest commit 4bSE3f5Fch Iﬂ- {D
n
[E cloud-config.yml Propagate $PVR to the oem-*ffiles/cloud-config.yml files as version-id 2 months ago
[E cloudstack-coreos-cloudinit add{corecs-base/oem-cloudstack): CloudStack support 5 months ago -
= cloudstack-dhcp fix(coreos-basef/oem-cloudstack): fix DHCP server resolution 3 months ago fal
[E cloudstack-ssh-key add(coreos-base/oem-cloudstack): CloudStack support 5 months ago

[l coreos-setup-environment add(coreos-base/oem-cloudstack): CloudStack support 5 months ago



Instance creation

Instance User data

Hostname

Zone

0S Template

Type

Disk Size

Keypair

Security Groups

Hostname

ch-gva-2

Linux CoreOS alpha 435 64-bit

Medium - 4096MB, 2 x 2198MHZ

50GB

kubernetes

default
etcd
exobook
kubernetes

| am ready, create my instance Cancel




#cloud-config

coreos:
units:
- name: docker.service
command: start
- name: es.service
command: start
content: |
[Unit]
After=docker.service
Requires=docker.service

Description=starts ElasticSearch container

[Service]
TimeoutStartSec=0
ExecStartPre=/usr/bin/docker pull dockerfile/elasticsearch

ExecStart=/usr/bin/docker run -d -p 9200:9200 -p 9300:9300
dockerfile/elasticsearch



CERN cloud to offer templates for:

e Coreos

e Shappy
« Atomic

Create a coreOS OEM upstream with cern
specific contextualization



DEMO ?




etcd HA key value store

e Raft election algorithm

 Writes when majority in cluster has committed
update

 e.g 5nodes, tolerates 2 nodes failure

fleet distributed init system (schedules
systemd units in a cluster)

 Submits systemd units cluster wide

e Affinity, anti-affinity, global “scheduling”
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etcd Machine

etcd
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CoreQOS Cluster

Workers

eteod  servers set
via cloud-config



“Wi ]
) here are you going to run coreOS ?”

W, ]
here are you going to run Docker ?“



- Bare metal cluster
- Public Clouds
- Private Clouds



“How are you going to manage
containers running on multiple Docker
Hosts ?”



Docker Swarm
Citadel
CoreQOS Fleet

Lattice from CF
Incubator

Clocker (via
blueprints)

Kubernetes
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Opportunity

Experiment with a dedicated cluster for
container based applications.

Or use a public cloud one:




Kubernetes



Kubernetes * Docker application
KUBEPVNTNG: Greek for “pilot” or “helmsman of a ship” OorcC h eSt rat | on

the open source cluster manager from Google

* Google GCE,
rackspace, Azure
providers

* Deployable on
CoreOS

e Container replication
* HA services




An ocean of
user containers

L |

Kubernetes

Master

Node Node Node

L J

Scheduled and packed
dynamically onto nodes




API calls to
Kubernetes API

Docker K* Docker Docker
container container container
o

Cloud (e.g CloudStack based = exoscale, openstack based = cern

cloud)




/pods

/pods

/pods/{podid}

freplicationControllers

/replicationControllers

/replicationConftrollers/{controllerid}

fservices

/services

/services/{serviceld}
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Kubernetes API
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"id": "redis-master-2",

"kind": "Pod",
"apiVersion": "vlbetal",
"desiredState": {
"manifest": {
"version": "vlbetal",
"id": "redis-master-2",
"containers": [{
"name": "master",
"image": "dockerfile/redis",
"ports": [{
"containerPort": 6379,

"hostPort": 6379

"labels": {
"name": "redis-master"



Look at the differences between:

- k8s pod

- AWS ECS task

- Ansible Docker playbook
- FiIg file



- hosts: wordpress
tasks:

- name: Run mysgl container
docker:
name=mysql
image=mysql
detach=true
env="MYSQL ROOT PASSWORD=wordpressdocker,MYSQL DATABASE=wordpress, \
MYSQL USER=wordpress,MYSQL PASSWORD=wordpresspwd"

- name: Run wordpress container
docker:
image=wordpress
env="WORDPRESS DB NAME=wordpress, WORDPRESS DB USER=wordpress, \
WORDPRESS DB PASSWORD=wordpresspwd"
ports="80:80"
detach=true

links="mysqgl:mysqgl"



wordpress:
image: wordpress
links:
- mysqgl
ports:
- "80:80"
environment:
— WORDPRESS DB NAME=wordpress
— WORDPRESS DB USER=wordpress
— WORDPRESS DB PASSWORD=wordpresspwd
mysql:
image: mysqgl
volumes:
- /home/docker/mysqgl:/var/lib/mysqgl
environment:
- MYSQL ROOT PASSWORD=wordpressdocker
- MYSQL DATABASE=wordpress
- MYSQL USER=wordpress
- MYSQL PASSWORD=wordpresspwd



apiVersion: vlbetal
id: wordpress
desiredState:
manifest:
version: vlbetal
id: wordpress
containers:
- name: wordpress
image: wordpress
ports:
- containerPort: 80
volumeMounts:
# name must match the volume name below
- name: wordpress-persistent-storage
# mount path within the container
mountPath: /var/www/html
env:
- name: WORDPRESS DB PASSWORD
# change this - must match mysqgl.yaml password
value: yourpassword
volumes:
- name: wordpress-persistent-storage
source:
# emptyDir: {}
persistentDisk:
# This GCE PD must already exist.
pdName: wordpress-disk
fsType: ext4d
labels:
name: wpfrontend
kind: Pod



"image": "wordpress",
"name": "wordpress",
"cpu": 10,
"memory": 200,
"essential": true,
"links": [
"mysqgl"
1,
"portMappings": [
{
"containerPort": 80,
"hostPort": 80

1,

"environment": [

{
"name": "WORDPRESS DB _NAME",

"value": "wordpress"

I



What type of LHC applications could take
advantage of such a model ?

* Highly distributed (in the sense of many
Isolated functions, not X jobs)

* Long running services
« Scalable layers



Big Data




Object store + compute laa$S to build EC2+S3
clone

BigData solutions as storage backends for
image catalogue and large scale instance
storage.

BigData solutions as workloads to clouds.



* An open source laaS with an EC2
wrapper e.g Opennebula, CloudStack

* Deploy a S3 compatible object store —
separately- e.g riakCS

* Two independent distributed systems
deployed

Cloud = EC2 + S3



Big Data
as laaS backend

“Big Data” solutions can be used as image
catalogue

iakéd» @ @

openstack Cep h




Even use Bare Metal

Yl

Hypervisors Secondary
Storage

l Data Center serv

-

2

-

Bare Metal nodes
Purpose: HPC, Big Data, Optimized
hardware

~

Mount "Big Data" in VMs v




Core problem of computer science
knapsack is NP complete

Central scheduling has been used for a long
time in HPC

Optimizing the cluster utilization requires
multi-level scheduling (e.g backfill,
preemption etc..)

Google Omega paper 2013
Mesos 2009/2011, ASF Dec 2011
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If Mesos is the answer...
Mesos Framework for managing VM ?

Workload sharing in your data-center:
* Big Data
VM
e Services
« Containers



Docker is a technology to watch to create
distributed applications

Not a replacement for VMs

Packaging experiments applications could be
challenging

Supporting the docker networking model in the
CERN environment will be difficult.

Could Mesos be used to fill up the clusters and
collocate batch and interactive services ?
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¢ Web: http://sebgoa.blogspot.com

¥ Twitter: @sebgoa



