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CERN

SIMPLE Grid Project: Recap

olution for Installation Vlanagement and Frovisioning of Lightweight =lements.

L/

SIMPLE is a private PaaS for quickly setting up WLCG services at your site, on demand. It can also
setup Hadoop/Spark/Jupyter clusters and much more...

Out of the box, SIMPLE can create a production ready site that runs, for instance, a HTCondorCE,
HTCondor Batch, HTCondor workers (and/or HTCondor Submitters if local users need to be
supported).

Site admins:
Prepare hosts (install puppet and simple_grid_puppet_module)
Supply a file on a (called Config Master or CM)

Execute the framework!

SIMPLE appropriately deploys pre-configured WLCG services in containers, that have been to
work well together.

‘ 12 Dec 2019 SIMPLE Framework: WLCG Operations Coordination Meeting 2



Why SIMPLE?

N
0

Based on classic grid site model used/preferred at most sites.

« CEs, Batch, WNs, ...

N

iz

Support with ease.
Combines benefits of popular tools like with Docker and
offers more...

 Helps avoid common pitfalls.
«  EXxpects basic sys-admin know-how
« Significant reduction in amount of config-info.

Easy to update or re-instantiate services

Support from the SIMPLE team.

12 Dec 2019 SIMPLE Framework: WLCG Operations Coordination Meeting 3



Use case

- Afirst natural use case for the SIMPLE
framework is migration from CREAM-CE.

CreamCE —

- Simplify switching to
HtCondorCE/HTCondor batch powered
site.

CERN
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SIMPLE Framework: Deployments

Centro Brasileiro de Pesquisas Fisicas (CBPF, Tier-2 in Brazil)
HTCondorCE, HTCondor Batch, HTCondor workers.

* . . . . (J'{f;‘ v
Test site running real production jobs, 160 cores .4 HICONAOr

igh Throughput Computing

Done jobs in Phoenix Active jobs in Phoenix

 EBEIBEEYEEESELEIEE 8
No. of jobs
Mo B B8 38838 EEREEBES

--RUNNING  ASSIGNED + STARTED -+ SAVING -+- ZOMBIE
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SIMPLE Framework: Deployments

(CBPF, Tier-2 in Brazil)
HTCondorCE, HTCondor Batch, HTCondor workers.

Main Site running real production jobs, 1040 cores

Cumulative Executed Jobs: Site CBPF
7 Days from 2019-12-05 to 2019-12-12

LHCb - Main VO

00 -
2019-12-06 2019-12-07 2019-12-08 2019-12-09 2019-12-10 20191211 2019-12-12

Max: 4.01, Average: 2.16, Current: 4.01

= LCG.CBPFBr 40
Generated on 2019-12-12 12:09:48 UTC

4HTCondYr

High Throughput Computing

Done jobs in Phoenix

Alice - Backfilling

caeeee

pon-

e

P

I
Dec 2019

Total
Total
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SIMPLE Framework: Deployments

Indonesian Institute of Sciences (Cibinong, Tier-3 in Indonesia)
HTCondorCE, HTCondor Batch, HTCondor workers. \ ~
Test site running real production jobs, 56 cores iMHTCOHU

Active jobs in Cibinong-2

-~ RUNNING  ASSIGNED -+ STARTED = SAVING -=- ZOMBIE
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SIMPLE Framework: Deployments

Dynamic Apache Spark Cluster for Economic Analysis
* Mini cluster that runs Apache Spark, Hadoop, Yarn, HDFS, Jupyter Notebook frontend.

HebesonacHo — spark-hadoop-master-0.cern.ch & o t (5]

Nodes of the cluster Namenode information ae

Logged in as: drwho

Nodes of the cluster

~ Cluster Cluster Metrics
About Apps Apps Apps Apps Containers Memory Memory Memory VCores VCores VCores
Nodes Submitted Pending Running Completed Running Used Total Reserved Used Total Reserved
Node Labels 6 0 1 5 3 4.50 GB 15 GB 0B 3 40 0
Applications Cluster Nodes Metrics
NEW
NEW _SAVING Active Nodes Decommissioning Nodes Decommissioned Nodes Lost Nodes Unhealthy Nodes Rebooted Nodes Shutdown Nodes
SUBMITTED 5 0 0 0 0 ] 0
ACCEPTED 5
RONNING Scheduler Metrics
FINISHED Scheduler Type Scheduling Resource Type Minimum Allocation Maximum Allocation Maximum Cluster Application Priority
;’;‘Hﬁg Capacity Scheduler [MEMORY] <memory:256, vCores:1> <memory:3072, vCores:4> 0
Scheduler Show 20 ¢ entries Search:
Node . Mem Mem VCores 9
2 Node ~ P Last health- . Containers " VCores = Version
+ Tools Labs\‘s Rack & State & Node Address ¢ Node HTTP Address % update % Health-report ¢ ) Ussf Ava;\ u Avail & )
Idefault-  RUNNING  spark-hadoop-add-1- rk-h: -add-1- Fri Apr 19 1 1.50 150 1 7 285
rack worker.cem.ch:34042 worker.cem.ch:8042 13:25:31 40200 GB GB
2019
/default- RUNNING spark-hadoop- sspark-hadoop- Fri Apr 19 1] 0B 3GB 0 8 285
rack submit.cem.ch:45121 submit.cem.ch:8042 13:25:31 +0200
2019
/default- RUNNING  spark-hadoop-add-3- spark-hadoop-add-3- Fri Apr 18 0 0B 3GB 0 8 285
rack worker.cemn.ch:35466 worker.cem.ch:8042 13:25:31 +0200
2019
/default- RUNNING  spark-hadoop-worker- 'spark-hadoop-worker- Fri Apr 19 (] 0B 3GB 0 8 285
rack 0.cern.ch:44695 0.cern.ch:8042 13:25:31 +0200
2019
/default- RUNNING spark-hadoop-add-2- spark-hadoop-add-2- Fri Apr 19 2 3GB 0B 2 [ 285
rack waorker.cem.ch:40365 worker.cem.ch:8042 13:25:31 40200
2019
Showing 1to 5 of 5 entries First Pre 1 Next Last

CERN
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https://indico.jinr.ru/event/738/session/14/contribution/245/material/slides/0.pdf

)

SIMPLE Framework: Example

|

Data Center

'
Config Master(CM)

Centrally manage installation and configuration The nodes on which grid services are deployed by the framework.
of grid services on the LC nodes.

simple-condor-cm simple-condor-ce  simple-condor-batch ~simple-condor-node0  simple-condor-nodel  simple-condor-node2

188.184.91.176 188.185.112.251 188.185.84.16 188.185.78.135 188.185.64.158 188.185.68.214

CERN
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Simple Framework: Example

CM node: Install puppet

otal
etrieving key from file:///etc/pki/rpm-gpg/RPM-GPG-KEY-puppet5-release
mporting GPG key OXEFBD34OF:
“Puppet, Inc. Release Key (Puppet, Inc.
6f6b 1550 9cf8 e59% Gedb 9732 7743 8280 efdd 3497
: puppet5-release-5.0.0-4.el7.noarch (installed)

1 /etc/pki/rpm-gpg/RPM-GPG-KEY-puppet5-release
unning transaction check

unning transaction test

ransaction test succeeded

unning transaction

jarning: RPMDB altered outside of yum.

Installing : 1.28-5.el7.x86 Etl
Installing :

Installing :

Installing : ]avapacv jes— toaLs 3. 4 1 11.el7.noarch
Installing : tzdata—java-2019c-1.el7.noarch

Release Key) <release@puppet.com>"

CM node: Install puppet module

[mayanksharma:-15 ssh root@simple-condor-cm

nter passphrase for key '/Users/mayanksharma/.ssh/id_rsa'

ast login: Thu Oct 24 10:58:14 2019 from mayank-machook.dyndns.cern.ch

bash: warning: setlocale: LC_CTYPE: cannot change locale (UTF-8): No such fi
[root@simple-condor=cm ~]# puppet module install maany simple_grid
019-10-24 11:06:00.304214 WARN puppetlabs.facte

Notice: Preparing to install into /e puppntLabs/rnde/env1runments;productla

Notice: Downloading from https://forgeapi.puppet.com ...

puppet nodul

15 WARN  puppetl

in

* Click on the images to see the terminal captures

"/etc/pupp

deprecati



https://asciinema.org/a/277011
https://asciinema.org/a/276997
https://asciinema.org/a/GuJBMF5h6TwE6z6z5HzmWQiFI

SIMPLE Framework: Example

Example 1

Current Example - Site Level Configuration File

Example 2
Cibinonqg Test cluster - Site Level Configuration File

CERN
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https://gist.github.com/maany/d20b1052a81c8e8530920f68543e9ffb
https://gist.github.com/maany/d20b1052a81c8e8530920f68543e9ffb
https://gist.github.com/maany/8ab462968ab2a82d6f97dceb83ec3c3a
https://gist.github.com/maany/8ab462968ab2a82d6f97dceb83ec3c3a

SIMPLE Framework: Example

Execute the framework
[root@simple-cm ~]# puppet agent -t

[root@simple-condor-cm simple_grid]# puppet agent -t

Info: Using configured environment 'simple’

Info: Retrieving pluginfacts

Info: Retrieving plugin

Info: Retrieving locales

Info: Loading facts

Info: Caching catalog for simple-condor-cm.cern.ch

Info: Applying configuration version '1572702641'

Notice: /Stagelmain]/Simple_grid: :Nodes::Config_master::Init/Simple_grid::Components::Execution_stage_manager::Set_stagell
loyl/File[Updating Stage to pre_deployl/content:

——— /etc/simple_grid/.stage 2019-11-02 14:48:28.481046657 +0100

+++ /tmp/puppet-file20191102-16462-fau8mc 2019-11-02 14:50:41.847197652 +0100
@@ -1 +1 @@

—-config

\ No newline at end of file

+pre_deploy

\ No newline at end of file

* Click on the image to see the terminal capture



https://asciinema.org/a/278583

SIMPLE Framework: Example

- The HTCondor pool

HTCondorCE

—— Schedd: simple-condor-ce.cern.ch : <10.0.0.10:8767> @ 11/02/19 15:39:45
OWNER BATCH_NAME SUBMITTED DONE RUN IDLE HOLD TOTAL JOB_IDS

Total for query: @ jobs; @ completed, @ removed, @ idle, @ running, @ held, @ suspended
Total for all users: @ jobs; @ completed, @ removed, @ idle, @ running, @ held, @ suspended

sh-4.2# condor_ce_q

—— Schedd: simple-condor-ce.cern.ch : <10.0.0.10:8767> @ 11/02/19 15:39:57
OWNER BATCH_NAME SUBMITTED DONE RUN IDLE TOTAL JOB_IDS
simple ID: 7 11/2 15:39 _ 1 17.0

Total for query: 1 jobs; @ completed, @ removed, 1 idle, @ running, @ held, @ suspended
Total for all users: 1 jobs; @ completed, @ removed, 1 idle, @ running, @ held, @ suspended

IS ready!

HTCondor Submit Node

universe = grid

executable = sleep.sh

log = sleep. log

output = outfile.txt

error = errors.txt

should_transfer_files Yes

when_to_transfer_output = ON_EXIT

use_x509userproxy = true

+WantJobRouter = true

+TransferQutput = ""

grid_resource = condor simple-condor-ce.cern.ch simple-condor-ce.cern.ch:9619
queue

[condor_user@simple-1c02 sleep_jobl$ condor_submit sleep_simple_condor_ce.sub

* Click on the images to see the terminal captures


https://asciinema.org/a/278598
https://asciinema.org/a/278599
https://asciinema.org/a/278598
https://asciinema.org/a/278599

SIMPLE Framework: Example

- Summing up:
Install puppet and simple grid puppet module
on all nodes.
« Write a site-level-config-file.yaml.

Execute the SIMPLE framework.
- Getting Started Guide

CERN
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https://simple-framework.github.io/docs/deployment_guide_htcondor

Community Driven!

CERN
\\
S

Open Source community!

Looking for:

« Site admins who wish to try out and/or beta test
creating HTCondorCE/HTCondor Batch sites
with the SIMPLE framework.

. to help support these grid
services through SIMPLE.

12 Dec 2019 SIMPLE Framework: WLCG Operations Coordination Meeting 15



What's Ongoing?

Support for hosts with

HTCondor Submit nodes for direct submission to the batch
system.

« New CE container with
functionality.

- SIMPLE for managing the entire
Installation process.

- Online site level configuration file compiler for assisting
admins in writing their configuration.

4HTCona"

High Throughput Computing

M

CERN ‘

12 Dec 2019 SIMPLE Framework: WLCG Operations Coordination Meeting 16



What's next?

Upcoming Component repositories:
and

RedHat Rundeck web interface for using the framework (real-time
deployment monitoring, get email notifications)

Support for Kubernetes in addition to Docker-Swarm

Support for Ansible in addition to Puppet.
Request support for grid services/ features/ bug report: GitHub Project

P o 282,
A @ i

:-RUNDECK ANSIBLE kUbernetes QRC workload manager

12 Dec 2019 SIMPLE Framework: WLCG Operations Coordination Meeting 17
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https://github.com/orgs/WLCG-Lightweight-Sites/projects/6

Communication channels

Website: https://simple-framework.qithub.io

Slack Channel: simple-framework.slack.com

Mailing List: Google Groups, E-Groups

GitHub Org: WLCG-Lightweight-Sites

Technical Roadmap (WLCG): CERN TWiki

CERN
@ ‘ 12 Dec 2019 SIMPLE Framework: WLCG Operations Coordination Meeting 18


https://simple-framework.github.io/
https://join.slack.com/t/simple-framework/shared_invite/enQtODE4NzY2MTk2OTY0LWZmNjQ0NThmNDRiMzc1YTUxMzU3MTNjOGU4YWRlN2E0MzI5NjQ3ZDNjMDkxYjYzMjdkZGQyNzJjNmMwNzlmNWY
https://groups.google.com/forum/#!forum/wlcg-lightweight-sites
https://e-groups.cern.ch/e-groups/Egroup.do?egroupId=10285344
https://github.com/WLCG-Lightweight-Sites
https://twiki.cern.ch/twiki/bin/view/LCG/SimpleGridTechnicalRoadmap

Backup Slides

CERN
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()

Z)¥The SIMPLE Framewark )]

N

SIMPLE Grid Project

olution for Installation Vanagement and Frovisioning of L ightweight Elements.

iz

A private PaasS that automates configuration and deployment of WLCG services,
popular software frameworks like Hadoop, Spark etc.. on demand.

Setup and run services with minimal oversight and operational effort.

Under the hood, we leverage popular configuration management tools like Puppet
/Ansible and container orchestrators such as Docker Swarm/Kubernetes.

Full autonomy to site admin to configure grid services through various framework
hooks and easy access to containers running grid services.

CERN
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https://indico.jinr.ru/event/738/session/14/contribution/245

SIMPLE Workflow

puppet

H N T -
Data Center
site leve ration file

@At'aijcoti\mqmqjﬂﬁ

SIMPLE Core SIMPLE Component Grid Service
repositories Experts

CERN ‘
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" puppet

SIMPLE Framework: Example

Config Master(CM)
Install puppetserver, puppet Install puppet

simple-condor-cm simple-condor-ce  simple-condor-batch simple-condor-node0 simple-condor-nodel simple-condor-node2

Then, install simple_grid_puppet_module on all nodes. For instance,

Cllck to view

[root@simple-condor—cm ~]# puppet module install maany-simple_grid Terminal
e g . . captures
Then, initialize the nodes using the puppet module. For instance /

)
[root@simple-condor—-cm ~1# puppet apply —e "class {'simple_grid::install::config_master::simple_installer':}"| /

[[root@simple-condor-node® ~]# puppet apply —e "class {'simple_grid::install::lightweight_component::simple_installer': puppet_master => 'simple-condor-cm.cern.ch'}"

CERN
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https://asciinema.org/a/276997
https://asciinema.org/a/277011

SIMPLE Framework: Example

- Write a site-level-configuration.yaml File:

declare variables

CERN ‘

co~dOYWUD B~

11
12
13
14
15

#H# Variable declaration:

global_variables:
- &lightweight_component®@1_ip_address 188.185.112.251
- &lightweight_component@l_fqgdn simple-condor-ce.cern.ch
- &lightweight_component®@2_ip_address 188.185.84.16

- &lightweight_component@2_fqgdn simple-condor-batch.cern.

- &lightweight_component®3_ip_address 188.185.78.135

- &lightweight_component@3_fqgdn simple-condor-node@.cern.

- &lightweight_component®@4_ip_address 188.185.64.158

- &lightweight_component@4_fqgdn simple-condor-nodel.cern.

- &lightweight_component®@5_ip_address 188.185.68.214

- &lightweight_component@5_fqgdn simple-condor-node2.cern.

5 Nov 2019 SIMPLE Framework:; CHEP 2019
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SIMPLE Framework: Example

Details about your
—

site’s infrastructure

CERN ‘

51
52
53
54
55
56
57
58
59
60
61

154
155

site_infrastructure:

fqdn: xlightweight_component@l_fqdn
ip_address: xlightweight_component®1_ip_address
fqdn: xlightweight_component®2_fqdn
ip_address: xlightweight_component@2_ip_address
fqdn: xlightweight_component®3_fqdn
ip_address: xlightweight_component®3_ip_address
fqdn: xlightweight_component@4_fqdn
ip_address: xlightweight_component@4_ip_address
fgdn: xlightweight_component@5_fqdn
ip_address: xlightweight_component@5_ip_ address

supported_virtual_organizations:

- xdefault vo alice

}- Use variables

Pick from several
default variables

5 Nov 2019 SIMPLE Framework:; CHEP 2019

—1 YA
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SIMPLE Framework: Example

Details about your
—

site’s infrastructure

CERN ‘

51
52
53
54
55
56
57
58
59
60
61

152
153
154
155

site_infrastructure:

fqdn: xlightweight_component@l_fqdn )
ip_address: xlightweight_component®1_ip_address Use variables
fqdn: xlightweight_component®2_fqdn

ip_address: xlightweight_component@2_ip_address

fqdn: xlightweight_component®3_fqdn

ip_address: xlightweight_component®3_ip_address

fqdn: xlightweight_component@4_fqdn

ip_address: xlightweight_component@4_ip_address

fgdn: xlightweight_component@5_fqdn

ip_address: xlightweight_component@5_ip_ address

supported_virtual_organizations:

- xdefault vo alice Pick from several

- xdefault _vo_dteam default variables
- *default_vo_ops

5 Nov 2019 SIMPLE Framework:; CHEP 2019
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SIMPLE Framework: Example

Describe the
component
repositories should
be deployed at the
site

CERN

67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87

—1 YA

lightweight_components:
— type: compute_element

name: HTCondor-CE SIMPLE’s
repository_url: “"https://github.com/WLCG-Lightweight-Sites/simple_htcondor_ce" reposito ry for
repository_revision: "master"

execution_id: @ HTCondorCE

lifecycle_hooks:
pre_config: []
pre_init: []
post_init: []

deploy: Specify which node in the data center
— node: xlightweight_component@l_fqdn should run HTCondorCE
container_count: 1
config:

uid_domain: cern.ch
condor_host_execution_id: 1
preferred_tech_stack:
level_2_configuration: sh
supplemental_config:
condor-ce:
{condor_knob} : {value}

Specify configuration parameters requested by
HTCondorCE repository developers

Additional Condor configuration knobs for
your setup

s

5 Nov 2019 SIMPLE Framework: CHEP 2019 26



‘* ’ YAIM puppet

Grid Service Experts v, @ AHTCoIF

CERN
\\
S

COMPUTING

Easily add support for grid services by
creating component repository

Add to repository
lifecycle events that instruct the core
framework on how to deploy your grid
service containers.

Get In touch with us to learn more.

27


https://simple-framework.github.io/help

. * A puppet
Component Repository g;;:;f.ﬁ e

e YHigh Throughput Computing

Dockerfile for

\ your grid service

site_level config_file -
grid service config files

Entrypoint for
your grid service
container

CERN
\ ‘ 5 Nov 2019 SIMPLE Framework:; CHEP 2019 28



Diversity iIn WLCG

Types of CE/Batch/WN/Middleware by site admins
packages for managing their infrastructure
& . e dik n
Dadaptive  2595:. o
slurm docker openstack  awsiaLe

workload manager

)k uppet
“4HTCONdSr ((INFN PUPP
ANCUEIW High Throughput Computing kUbeI'I'IEtES ’ YAIM

CERN
> 29



<
i‘g- ;
ADMI

Principles o,

Re] ey
Abstraction
2p
P é One node DRY (Don't DRY
W to configure Repeat ca
| - the site Yourself) " Similar Someting T =
UB Stnng epeag‘[cé?aast:
BRI
. . Extensibility ]
'.. l Modularity
Community
O Effort
swn Simple
gi Deployment *
. docker
kubernetes

CERN ‘
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CERN

SIMPLE — Project Structure

Top Level Specification

Implementation 2

HEETR
SRR

docker
Site infrastructure
« - Docker + Swarm
+ - Ansible
Grid services:
- creamCE

docker

Site infrastructure

A _ Docker + Swarm

- Torque WN

@Adaptlve

COMPUTING

@Adaptlve

COMPUTING

INFN

_ Torque,"Maui- Batch

Upcoming -
s -
kubernetes d?:vc'ker
Site infrastructure @ SALTSTACK
- Docker +
- Ansible/Puppet @ CHEF
Grid services: sk
ARC
v
L4HTConddr
31



Site Level Configuration File M

A single YAML file to describe:
Site-Infrastructure (Hostnames, r
IP addresses, OS/Kernel, © kubernetes
Disk/Memory)

Grid Components (What grid

components to install and configure)

Generic Site Info (Users, Groups, A o e
SupportedVOs) File
Misc. Site Info (Security emails,

location etc.)

Site
Infrastructure

|

b

(Puppet/Ansible, Docker/Kubernetes) Generic Site

Info

CERN ‘

32



YA

Site Level Configuration File ML
Minimize configuration requirements via

CERN
\\
S

Variables
Sensible default values for site-level configurations
Ability to override values

support additional parameters not defined in the
system

Tested: O(100) lines of YAML code to set up the
site

Split configuration into multiple logically related
YAML files that can be shared

33



YAIM puppet

: : &
Component Repositories 5. "¢ - s

COMPUTING o

wwwwwwwwwwwwwwwwwwwwwwwwww

Publicly hosted repositories on GitHub that prowde

« Dockerized CE/WN/Batch/Squid etc.

« Meta information for configuration of images using
different configuration management tools

1 repository for every component (for instance,

CreamCE, CondorCE, Torque, Slurm reside in

separate repositories)

Examples: HTCondorCE, HTCondorBatch,
CreamCE, TorgueWN

34


https://github.com/WLCG-Lightweight-Sites/simple_htcondor_ce
https://github.com/WLCG-Lightweight-Sites/simple_htcondor_batch
https://github.com/WLCG-Lightweight-Sites/wlcg_lightweight_site_ce_cream
https://github.com/WLCG-Lightweight-Sites/wlcg_lightweight_site_wn_pbs

Configuration Validation @ pyhon

- Configuration validation engine to ensure
iInformation supplied in site configuration file:

- meets the configuration requirements of desired
site component

- Isrealizable on the available infrastructure using
available background technologies

- http://cern.ch/go/CvS8
- Possibility to inject custom validation rules

CERN
- 35


http://cern.ch/go/CvS8

Central Configuration Manager @ ...~

CERN
\\
S

€3 kubernetes V‘AM

puppet

AAAAAAA

The main module for centrally configuring
everything at the site

Uses Validation Engine to check site-
configuration file

Checks status of available Site Infrastructure
that needs to be orchestrated

Installs and configures Grid components
from the repositories

36



©) kubernetes “
2

Central Configuration Manager @ -.....

CERN
\\
S

AAAAAAA

Implements a Networking strategy
(overlay/dedicated)

Ensures availability of CVMFES to the
containers

Runs tests to check for success or failure of
site configuration

37



Specification: Putting it Together

Repositor ies

38



Flashback — Project Structure

B
op Level Specification

Now
upcoming

kubernetes docker

Site infrastructure Site infrastructure @ SALTSTACK
« - Docker + Swarm - Docker +
- Docker + Swarm ‘ _ .
. - Puppet + - Ansible - Ansible/Puppet O CHEF
Grid services: Grid services: P
' - CreamCE slurm £=»
Batch L7,
ARC

- Torque/Maui

_ creamCE
- Torque WN

aui Batch

- Torque/M

_ Torque WN ’

@Adaptive
@Adaptive I N F N COMPUTING
COMPUTING

39
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Implementations

-  Site Level Configuration File YAML Compiler

Python command line utility

. Configuration Validation Engine < Google Summer of Code
Python command line utility 2019 Project Google

- Repositories for Grid Components
Cream Compute Element + Torque Batch System
Torque Worker Node

[ ] o
098 :iii:. “ HICOoNaYr
- % siurm cac o0 TR ondur

- Central Configuration Management System

Puppet Google Summer of Code
Ansible < 2018 Project Google

0a®
o8® ¥ saLtstack G cHEF

CERN ‘
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Conclusions

Set up a grid site with O(100) lines of
YAML

Modular and easy to extend to support
other grid services

Community Driven: Open source and open
discussion channels. Join Now!!

CERN
- 41



