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"T“unded in 1954

What is 96% of the universe made of?

What was the state of matter just after the Big Bang?

Why isn’t there anti-matter in the universe?















Huge Data

Still Big

Collisions

~40 MHz -

~ 1PB/sec Still Big

Hardware Filter
~ 100 kHz - N
Software Filter Raw Data

~ 1 kHz
~1-10 GB/s



320 000 Cores 4 300 Projects 250 Petabytes

3 300 Users 10 000 Hypervisors 210 Kubernetes Clusters



Distributed Computing

Reconstruction @

Calibration
Simulation 200+ Sites ~400 000 Jobs

Analysis 700 000 Cores ~30 GiB/s



ATLAS Higgs Analysis, May 2012
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Motivation for Federation

Periodic load spikes

International Conferences, Reconstruction Campaigns
Simplification

Monitoring, Lifecycle, Alarms
Deployment

Uniform API, Replication, Load Balancing

Use Cases: CERN Batch System, RECAST Analysis
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AcctGroup = ATLAS [ Negotiator ] CERNEnvironment = “production”
JobPrio =0 Datacenter = “meyrin”
RequestCpus = 2 HasMPI = true
RequestMemory = 4260 TotalCpus = 8
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2 High Throughput Computing

Matchmaking with ClassAds Extensive Experience in HEP
Fair Share Running Virtualized

Preemption External Storage and Networking
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AcctGroup = ATLAS [ Negotiator ] CERNEnvironment = “production”
JobPrio =0 Datacenter = “meyrin”
RequestCpus = 2 HasMPI = true
RequestMemory = 4260 TotalCpus = 8

“ HICondq% ™

3H|gh Throughput Computing

Matchmaking with ClassAds Extensive Experience in HEP
Fair Share Running Virtualized

Preemption External Storage and Networking



Host

Sched g Collector kubefed init fed --host-cluster-context=condor-host ...

n | Negotiator

\



kind: DaemonSet
StartD StartD hostNetwork: true
containers:
- name: condor-startd
image: .../cloud/condor-startd
command: ["/usr/sbin/condor_startd", "-f"]
securityContext:
privileged: true
livenessProbe:

StartD exec:
command:
% o - condor_who
EoE lS}TStemSl
Host
Sched gs Collector kubefed init fed --host-cluster-context=condor-host ...
% | Negotiator kubefed join --context fed tsystems \

\ --host-cluster-context condor-host --cluster-context tsystems



REANA / RECAST

Reusable Analysis Platform

Workflow Engine (Yadage)
Each step a Kubernetes Job
Integrated Monitoring & Logging

Centralized Log Collection

https://qithub.com/recast-hep

https://qgithub.com/diana-hep/yadage

Workflow Monitor for b907a91b-7f02-4b3e-afa3-e9298b888e2d

Status
Workflow Visualization

o e e )

Log

https://qgithub.com/reanahub



https://github.com/reanahub
https://github.com/recast-hep
https://github.com/diana-hep/yadage

Workflow Monitor for bf95b4cf-1haa-4320-bdc2-2a2bd5heécac

Matus
Workflow Visualization
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https://www.youtube.com/watch?v=]Nyd97LiTXk



http://www.youtube.com/watch?v=jNyd97LiTXk
http://www.youtube.com/watch?v=jNyd97LiTXk
https://www.youtube.com/watch?v=jNyd97LiTXk
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CERN OpenStack Cloud and Batch teams (Spyros Trigazis and all)
Lukas Heinrich, REANA / RECAST

Kelsey Hightower

Thank You %

Great Community, Amazing Tools




