Get ready for the cloud!

A new paradigm in scientific computing

@jjmerelo
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What is thecloud? |




Cloud is where you
rUN'your programs




Virtu3alized resources
on tap

Scaling out of the box
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Infrastructure as
code
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Distributed, multi-
vendor, compul:ing




Reproducible

configurations

=>Reproducible
science







A new application
development and
~ deployment

- paradigm
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Why use the cloud in
scientific computing?



v It's new!



v No sunk costs!



v It scales!



— It changes the
algorithmic paradigm



¢y Let Nature be your
guide



3
 C

Cloud is about reproduible
infrastructure

—
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Describe infrastructure:

package. json

"name": "hiffeitor",
"scripts": {
"test": "mocha",
"start": "./callback-ea-HIFF.js"
by
"dependencies": {
"nodeo": "70.2.1",
"winston": ""2.2.0",
"winston-logstash": "70.2.11",
"winston-papertrail": "71.0.2"
by
"devDependencies": {
"flightplan": ""*0.6.14"



Introducing

Lightweight virtualization
Portable infraestructure




Using docker

docker pull jjmerelo/cloudy-ga



Containerizing through

Dockerfile

FROM phusion/baseimage

MAINTAINER JJ Merelo "jjmerelo@gmail.com"

RUN echo "Building a docker environment for NodEO"
ENV DEBIAN FRONTEND=noninteractive

RUN apt—-get update && apt—-get upgrade -y

RUN apt-get install apt-utils -y

[... more stuff ... ]

ADD https://github.com/JJ/cloudy-ga/raw/master/app/hiff.json app
WORKDIR /app

RUN npm 1

RUN chmod +x callback-ea-HIFF.js

CMD npm start



Bring your own
container
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sudo docker bu1ld
--no-cache -t

jjmerelo/cloudy-
ga:0.0.1
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. aNd run it

sudo docker run -t jjmerelo/cloudy-ga:0.0.1
—e "PAPERTRAIL PORT=7777"
—-e "PAPERTRAIL HOST=logs’/7.papertrailapp.com"



Logging matters



papertraﬂ Dashboard Events Alerts Settings Help @ 2]

1160000000000000000000000000000000111111111111111111711711111111111166000000111111111131717333111371737371711117171111111111116600000000000
AOE6R001111000000000000000000000000000000001111111111111111600006000000000000000000011111111111111116000000000000000111111111111
111106000000000000000000000000000000011111111111111111111111100000000111111111173331113373331113373333113373337111317373737111117171711111111
11111

Jul 14 18:40:00 info fitness: 2776 }

Jul 14 18:40:00 info

Jul 14 18:40:00 info { chromosome:
'BO00E0A000000000000000000000000000000000000000A0000000A0000000A0000000001111111160000000011111111111111111111111166000000111111
1160000000000000000000000000000000111111111111111111711711111111111166000000111111111131717333111371737371711117171111111111116600000000000
AOE6R001111000000000000000000000000000000001111111111111111600006000000000000000000011111111111111116000000000000000111111111111
111106000000000000000000000000000000011111111111111111111111100000000111111111173331113373331113373333113373337111317373737111117171711111111
11111

Jul 14 18:40:00 info fitness: 2776 }

Jul 14 18:40:00 info

Jul 14 18:40:00 info { chromosome:
'BO00E0A000000000000000000000000000000000000000A0000000A0000000A0000000001111111160000000011111111111111111111111166000000111111
1160000000000000000000000000000000111111111111111111711711111111111166000000111111111131717333111371737371711117171111111111116600000000000
AOE6R001111000000000000000000000000000000001111111111111111600006000000000000000000011111111111111116000000000000000111111111111
111106000000000000000000000000000000011111111111111111111111100000000111111111173331113373331113373333113373337111317373737111117171711111111
11111

Jul 14 18:40:00 info fitness: 2776 }

Jul 14 18:40:00 info

Jul 14 18:40:00 info { chromosome:
'BO00E0A000000000000000000000000000000000000000A0000000A0000000A0000000001111111160000000011111111111111111111111166000000111111
1160000000000000000000000000000000111111111111111111711711111111111166000000111111111131717333111371737371711117171111111111116600000000000
AOE6R001111000000000000000000000000000000001111111111111111600006000000000000000000011111111111111116000000000000000111111111111
111106000000000000000000000000000000011111111111111111111111100000000111111111173331113373331113373333113373337111317373737111117171711111111
11111

Jul 14 18:40:00 info fitness: 2776 }

Jul 14 18:40:01 info




It's not programming 3s
usual



Reactive programming



Algorithm + stream =
application in the cloud




Decoupled processing
and data structures
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Create instance

All resources Service health
ALL SUBSCRIPTIONS MY RESOURCES

testingiv
cloudy-ga
cloudy-ga

Defaultl

elecciones-ugr

nod-io
perltest
is
plepas Marketplace
portalvhdsmzjjftInwe

Help + support

testingiv




Set up with Ansible

- hosts: "{{target}}"
tasks:
- name: install prerrequisites
command: apt-get update -y && apt—-get upgrade -y
- name: install packages
apt: pkg={{ item}}
with items:
- git
- npm
- name: Create profile
copy: content="export PAPERTRAIL PORT={{PAPERTRAIL PORT}}"
dest=/home/cloudy/.profile



Run the playbook



PLAY [@l1] koo gk sk e ok s o sk ook o ok ol ook s e ok o ok o e ok o ke ok e ok o e ok o ok ok e ok o e ok o ok ok e ok o ook ook e e ok o ok ok

GATHERING FACTS #AdkhhhhhhrhArAAAAAAARARAAA AR AR A A A A KA KA A A KA A AAAKAKRAAAAARARA KA ALK
ok: [default]

TASK: [install prerrequisites] #****xxxAAAAAAXAAXAXRXAXAXAAAAAXRRARAAA AR A AR AR AAR
changed: [defaultl]

TASK: [install packages] #*%kiikddddddddkddkidkkkdkdkdhddkddkd ki ki ki ik sk kkkkkkkk
changed: [default] => (item=language-pack-en,language-pack-es,git,curl,build-essential,libssl-
dev,nodejs,npm)

PLAY RECAP #*%& %%k kxk%kExhkEZAErEAEEZEAEEZEAEEEAZhEAEhkEAhkEhhkhhhkhhhkihkihkhkihhkthkhhihkithihikhkithkkhik
default : ok=3 changed=2 unreachable=0 failed=0

==> default: Running provisioner: code (ansible)...
default: Running ansible-playbook...

PLAY [Qll] #*%AkkkkhkkhrAkhrAAAAAAEAXAEAAARAAAAAAARAEAAARAARAAAARARAA AR ARAA AR A AL AR

GATHERING FACTS *kkkkkkkhkhkhkhkkhkhkhhkkkkkkhkhkkhkhkhhkhhkkkk Ak kkhkkkhkhkkkkkkhkkkkkkkkkkkkkk
ok: [default]

TASK: [clone repo] ***kxkxkkkkAxAXAAXKXKKXKKAKKKKAAKXKKKRRAKRKKKRRAKRKAKRAKRAAK R AR A A AR KK
changed: [default]

PLAY RECAP %*%%%%x%kXkkXkhkEkEKEKEKEKEKEKEKXEXAXAXAXAXAAEAEAEAEAEAEAEAEAEAAAAAAkhkhkhkhkkhkk
default : ok=2 changed=1 unreachable=0 failed=0




Ready to run v/

: chromosome=00000000000000001111111111111111111180
00000000000000111100000000011111111111111111010010101101100111111111111111111111
11111111111000010111111111111111111111111110000000000000000100010100000001000000
00000000000000000000000000000000000000000001100011011010001, fitness=1086

info: chromosome=0000000000000000111111111111111111110
00000000000000111100000000011111111111111111010010101101100111111111111111111111
11111111111000010111111111111111111111111110000000000000000100010100000001000000
00000000000000000000000000000000000000000001100011011010001, fitness=1086

info: chromosome=0000000000000000111111111111111111001
1000000110111110000111100001111111117111111100101111111001101111171111111111111111
1T1111111111011011111111111111111111111111110000000000000000110000001010001000000
00000000000000000000000000000000000000000001111100110001111, fitness=1086

info: chromosome=0000000000000000111111111111111111110
0000000001100000110011000001111111111111111101001010010110011111117111171111111111
11111111111000010111111111111111111111111110000000000000000111110000000000100000
00000000000000000000000000000000000000000001111111100001111, fitness=1104

info: chromosome=0000000000000000111111111111111111110
0000000001100000110011000001111111111111111101001010010110011111117111171111111111
11111111111000010111111111111111111111111110000000000000000111110000000000100000
00000000000000000000000000000000000000000001111111100001111, fitness=1104




But there's
something missing
here

" !o



Deploying to the I

cloud




Let's use

plan.target ('azure', {

host: 'cloudy-ga.cloudapp.net',

username: 'azureuser',

agent: process.env.SSH AUTH SOCK
})
// Local

plan.local (function (local) {

local.echo('Plan local: push changes');

local.exec('git push');

1)

FLightPlan




... And after setup

plan.remote (function (remote) {
remote.log('Pull');
remote.with('cd cloudy-ga', function () {
remote.exec ('git pull');
remote.exec ('cd app;npm install .');
1D
remote.with ('cd /home/azureuser/cloudy-ga/app', function() {

remote.exec ('npm start');

N
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Make do without 3
server
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There's freemium PaaS
Heroku, OpenShift, IBM's BlueMix and Google AppSpot


http://heroku.com/
http://openshift.redhat.com/

OPENSHIFT ONLINE

Applications Settings Support

Applications 10f3

Available in domain jmerelo You may want to...
Add a database to an app
ObJ \Y 1 Add a collaborator
Node.js 0.10 Use your own domain name

Create a scalable application
Add Application... From the command line
The rhc client lets you:
Access logs
Save and restore backups

Connect directly to internal services




I 1
Pool-based

,’- evolutionary
| algarithms: not so

" canonical any more




Detaching population from operations

— Reactive
programming.




S

S

I Client I (ﬂ)




Three good things
about pool-based EAS




1. Self-organizing clients
2. Fully asynchronous
3. Persistent population



Island models can be

| used too



Deploy server to Paas v/
Deploy clients to 13aS v/
— And do science!



vy=gald29.cloudapp.net > info: chromosome=00101111001101000001
P011101000101111111111000001010000101111101011111111000101100¢

a Oldest event reached. ;a

E Need to search events before Friday, Jul 8 at 4:03 AM? Download archives (or to retain logs longer, increase duration). ‘ |
|
Jul 14 03:52:11 ex-std-node821.prod.rhcloud.com default: info
1 Jul 14 03:52:11 ex-std-node821.prod.rhcloud.com default: info { start: 0 } | a
Jul 14 04:03:02 ex-std-node821.prod.rhcloud.com default: info put
Jul 14 04:03:02 ex-std-node821.prod.rhcloud.com default: info { chromosome: '808080801011068181111111118680811111111111166111" 11111111861186001111111111111161 1111601168111116606006011160111111111111166001000018116111111111111111111111111606006001111111111111111601601116060000006000000 ' ,
Jul 14 04:03:02 ex-std-node821.prod.rhcloud.com default: info fitness: 918, |
Jul 14 04:03:02 ex-std-node821.prod.rhcloud.com default: info IP: '150.214.205.46',
Jul 14 04:03:02 ex-std-node821.prod.rhcloud.com default: info worker_uuid: 'jmerelo-12397' }
Jul 14 04:03:02 ex-std-node821.prod.rhcloud.com default: info finish
Jul 14 04:03:02 ex-std-node821.prod.rhcloud.com default: info { solution: '808080801011601811111111180686811111111111166111" 11111111861166061111111111111161 1116811601111 1160111111111111166060160061611611111111111111111111111168680680681111111111111111661601110000000000000000" } |
Jul 14 04:03:02 ex-std-node821.prod.rhcloud.com default: info
1 Jul 14 04:03:02 ex-std-node821.prod.rhcloud.com default: info { start: 1} | a
Jul 14 04:03:22 ex-std-node821.prod.rhcloud.com default: info put
Jul 14 04:03:22 ex-std-node821.prod.rhcloud. com default: info { chromosome: '808080801011068181111111118680811111111111166111" 11111111861186001111111111111161 1111601168111116606006011160111111111111166001000018116111111111111111111111111606006001111111111111111601601116060000006000000 ' ,
Jul 14 04:03:22 ex-std-node821.prod.rhcloud. com default: info fitness: 118,
Jul 14 04:03:22 ex-std-node821.prod.rhcloud. com default: info IP: '150.214.205.46',
Jul 14 04:03:22 ex-std-node821.prod.rhcloud. com default: info worker_uuid: 'jmerelo-12397' }
Jul 14 04:03:22 ex-std-node821.prod.rhcloud.com default: info finish
Jul 14 04:03:22 ex-std-node821.prod.rhcloud. com default: info { solution: '808080801011601811111111180686811111111111166111" 11111111861166061111111111111161 1116811601111 1160111111111111166060160061611611111111111111111111111168680680681111111111111111661601110000000000000000" }
Jul 14 04:03:22 ex-std-node821.prod.rhcloud. com default: info
Jul 14 04:03:22 ex-std-node821.prod.rhcloud.com default: info { start: 2 }
L
&

y—-galbZy.cloudapp.net > 1ntfo: chromosome=11111011101101010001
P011107'000001010000000101001111111110110011121°11011000101110¢
011111171 1L 13100 T 110020 51 (€ 2.e)0 (110 €) €)eEl’11000¢
PO00119011011°.0100C290000001000111101011171111000011007.011111
11000011110010000010110010110111001010111100001110000011110011
10000011001010000100¢ 2€7@5705°1 1 V170177 11000100011000011111
101111111100001100006206200: O020 01°.€1.20.01111101000110000001¢
ess=1134

y-gald29.cloudapp.net > info: chromosome=01010010110101001011
A1 10T AAT I IAGOATAATTIAAAT I I TIATILATITITIOATOATIALDOAAAAT I I1AAGAATATITIALD



ome together now!

/EE3hld fOor orchestration

Vagrant.configure ("2") do |config]
config.vm.box = "ubuntu/xenialoc4"
config.vm.provision "shell", inline: <<-SHELL

apt—-get update
apt—-get upgrade -y

SHELL

config.vm.provision "main", type: "ansible" do |ansible]
ansible.extra vars = { target: "all" }
ansible.playbook = "playbook.yml"

end

end



All together

v Get servers = Paa$, Loggers

v Create/provision boxes = \Jagrant +
Ansible

v Deploy/run = FlightPlan



Take this home

1. Cloud is the new (grid|cluster)
2. There is an (almost) free lunch

3. Reactive programming
4. We should @ logs
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