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(about bytes, cores and bits)



Who am I ? 
Neutrino physicist (once upon a time) in K2K 

Former member of the CERN Storage Group 

IT Technical Coordinator for Experiments and 
Departments  

WLCG: R&D on new computing models for HL-LHC



Who am I ? 

And more important:  
Your protoDUNE - CERN/IT Liaision 

Neutrino physicist (once upon a time) in K2K 

Former member of the CERN Storage Group 

IT Technical Coordinator for Experiments and 
Departments  

WLCG: R&D on new computing models for HL-LHC



In theory all you need are some disks, cpus and network cables
All right… but what shall I use to get my analysis done ?



In reality what you need are managed disks, cpus and network
All right… but what shall I use to get my analysis done ?



This is about bytes, bits and cores then…

 

 

http://cern.ch/cvmfs
http://cern.ch/afs


 

 

The byte:  
“byte’em and smile”

The core:  
“I couldn’t core less   
about speed”

The bit:  
“Biggest problem is illusion 
that has taken place”

http://cern.ch/cvmfs
http://cern.ch/afs


cvmfs

Data Recording 
User Analysis 
Data Processing

cernbox
Sync&Share

   2.5B      
250PB 

files

Data in a shell
FUSE/batch

Main Storage Platform

The bytes: CERN-IT Storage Services

Cloud data storage (and much more) https://cernbox.cern.ch

Network FS based on http (distributed software delivery)

Network file system (home directories, works paces)AFS
Phasing out

http://cern.ch/eos

http://cern.ch/cvmfs

http://cern.ch/afs

https://cernbox.cern.ch
http://cern.ch/eos
http://cern.ch/cvmfs
http://cern.ch/afs


Computing power for experiments and departmemnts

The cores: CERN-IT Computing Services

 

 

 

 

How-to-batch   >220k     

Server Provisioning Service 
Dynamic provisioning of servers for users, group, department and experiments

how-to-cloud
Subscribe CERN Cloud Service

>9k hypervisors    

https://cernbox.cern.ch
http://cern.ch/eos
http://cern.ch/cvmfs
http://cern.ch/afs
http://batchdocs.web.cern.ch/batchdocs/local
http://clouddocs.web.cern.ch/clouddocs/
http://clouddocs.web.cern.ch/clouddocs/
https://resources.web.cern.ch/resources/Manage/ListServices.aspx


Manage network parameters

The bits: CERN-IT Communication Services

 

 

 

 

 

 

Register new device

Update device settings

Manage ownership

(except for VMs)
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Provides the networking resources for computing: routers, switch,cabling 
…but this is almost invisible to you

CERN-wide in numbers
309902 devices 
3832 Switches 
233 Routers 
667 Star points 
2021 wifi access points

https://cernbox.cern.ch
http://cern.ch/eos
http://cern.ch/cvmfs
http://cern.ch/afs
http://batchdocs.web.cern.ch/batchdocs/local
https://resources.web.cern.ch/resources/Manage/ListServices.aspx
http://network.cern.ch


Good, I might want to try…

 

 

 

 

 

 

 

(accessing Linux/lxplus, CERNBOX, Cloud Infrastructure, AFS, Windows, Web, MAC, 
Databases…)

https://resources.web.cern.ch/

https://e-groups.cern.ch/

Centralized management through the Resource Portal

Centralized access control through the e-group portal

https://cernbox.cern.ch
http://cern.ch/eos
http://cern.ch/cvmfs
http://cern.ch/afs
http://batchdocs.web.cern.ch/batchdocs/local
https://resources.web.cern.ch/resources/Manage/ListServices.aspx
http://network.cern.ch
https://resources.web.cern.ch/
https://resources.web.cern.ch/
https://e-groups.cern.ch/
https://e-groups.cern.ch/


Linux and Lxplus servicesAccessing the Resource Portal https://account.cern.ch/account/

https://account.cern.ch/account/
https://account.cern.ch/account/


Linux and Lxplus servicesResource Portal https://resources.web.cern.ch/

https://resources.web.cern.ch/
https://resources.web.cern.ch/


Linux and Lxplus servicesLxplus and Linux 
services

http://information-technology.web.cern.ch/services/lxplus-service

http://information-technology.web.cern.ch/services/lxplus-service
http://information-technology.web.cern.ch/services/lxplus-service


Linux and Lxplus servicesCloud infrastructure http://clouddocs.web.cern.ch/clouddocs/

http://clouddocs.web.cern.ch/clouddocs/
http://clouddocs.web.cern.ch/clouddocs/


Linux and Lxplus servicesEOS/CERNBox http://information-technology.web.cern.ch/services/CERNBox-Service
http://information-technology.web.cern.ch/services/eos-service

http://information-technology.web.cern.ch/services/CERNBox-Service
http://information-technology.web.cern.ch/services/CERNBox-Service
http://information-technology.web.cern.ch/services/eos-service
http://information-technology.web.cern.ch/services/eos-service


Linux and Lxplus services http://information-technology.web.cern.ch/services/afs-service
http://information-technology.web.cern.ch/services/afs-web-hosting

AFS
Phasing out

http://information-technology.web.cern.ch/services/afs-service
http://information-technology.web.cern.ch/services/afs-service
http://information-technology.web.cern.ch/services/afs-web-hosting
http://information-technology.web.cern.ch/services/afs-web-hosting


IT-ST

Linux and Lxplus servicesOpenstack projects https://openstack.cern.ch/project/

https://openstack.cern.ch/project/


Linux and Lxplus services https://openstack.cern.ch/project/Openstack projects

https://openstack.cern.ch/project/


Linux and Lxplus services https://openstack.cern.ch/project/Openstack projects

https://openstack.cern.ch/project/


Linux and Lxplus services https://openstack.cern.ch/project/Openstack projects

https://openstack.cern.ch/project/


Linux and Lxplus services https://openstack.cern.ch/project/Openstack projects

https://openstack.cern.ch/project/




My code Htozz.root is 
on my laptop and synced to 
cernbox: 
/eos/user/xavi/goldench/

Science in a shell: /bigdata, /userdata and /software at the node



I’m interested in running my 
analysis on the full HtoZZ 
dataset: 
/eos/atlas/phys-higgs/htozz

My code Htozz.root is 
on my laptop and synced to 
cernbox: 
/eos/user/xavi/goldench/

Science in a shell: /bigdata, /userdata and /software at the node



I’m interested in running my 
analysis on the full HtoZZ 
dataset: 
/eos/atlas/phys-higgs/htozz

I submit analysis jobs at the worker 
nodes, which all have: 
/eos/atlas/phys-top/Htozz/* 
/eos/user/xavi/* 
/cvmfs/atlas/athena/*

My code Htozz.root is 
on my laptop and synced to 
cernbox: 
/eos/user/xavi/goldench/

Science in a shell: /bigdata, /userdata and /software at the node



I’m interested in running my 
analysis on the full HtoZZ 
dataset: 
/eos/atlas/phys-higgs/htozz

I submit analysis jobs at the worker 
nodes, which all have: 
/eos/atlas/phys-top/Htozz/* 
/eos/user/xavi/* 
/cvmfs/atlas/athena/*

The job results aggregated on 
cernbox:  

/eos/user/xavi/goldench/htozz/

And synced on my laptop as 
the jobs finished

My code Htozz.root is 
on my laptop and synced to 
cernbox: 
/eos/user/xavi/goldench/

Science in a shell: /bigdata, /userdata and /software at the node



I’m interested in running my 
analysis on the full HtoZZ 
dataset: 
/eos/atlas/phys-higgs/htozz

I submit analysis jobs at the worker 
nodes, which all have: 
/eos/atlas/phys-top/Htozz/* 
/eos/user/xavi/* 
/cvmfs/atlas/athena/*

The job results aggregated on 
cernbox:  

/eos/user/xavi/goldench/htozz/

And synced on my laptop as 
the jobs finished

Work on final plots on 
the laptop and latex-ing the 
paper directly on  

/eos/user/xavi/goldench/htozz/paper/

My code Htozz.root is 
on my laptop and synced to 
cernbox: 
/eos/user/xavi/goldench/

Science in a shell: /bigdata, /userdata and /software at the node



I’m interested in running my 
analysis on the full HtoZZ 
dataset: 
/eos/atlas/phys-higgs/htozz

I submit analysis jobs at the worker 
nodes, which all have: 
/eos/atlas/phys-top/Htozz/* 
/eos/user/xavi/* 
/cvmfs/atlas/athena/*

Share on-the-fly 
Analysis results

n-Tuples
Plots  

Publication 

The job results aggregated on 
cernbox:  

/eos/user/xavi/goldench/htozz/

And synced on my laptop as 
the jobs finished

Work on final plots on 
the laptop and latex-ing the 
paper directly on  

/eos/user/xavi/goldench/htozz/paper/

My code Htozz.root is 
on my laptop and synced to 
cernbox: 
/eos/user/xavi/goldench/

Science in a shell: /bigdata, /userdata and /software at the node



Web based computing interface combining: data, code, equations, text and visualisation

https://swan.web.cern.ch/
Storage Services: easing data access

https://swan.web.cern.ch/
http://www.apple.com


http://information-technology.web.cern.ch/services

https://cern.service-now.com/service-portal/sls.do

https://resources.web.cern.ch/

https://e-groups.cern.ch/

https://account.cern.ch/account/
Your acccount portal

Your resources portal

e-groups portal

Service status portal

CERN-IT services portal

Thanks!

http://information-technology.web.cern.ch/services
https://cern.service-now.com/service-portal/sls.do
https://resources.web.cern.ch/
https://e-groups.cern.ch/
https://account.cern.ch/account/

