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Computing Resources at ETP

Local storage and compute resources
Access to multiple, shared resources

HPC clusters, cloud providers
Limited network to various sites

Resource Scheduling

Coordinated Caching∗

Interdisciplinary collaboration of ETP, SCC, and the WLCG Tier 1
GridKa Team

ú Comparable to situation in HEP in the future

*See contribution by René Caspart later in this session
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OPPORTUNISTIC RESOURCES



Opportunistic Resources

Opportunistic resource in the HEP context

Resource, not specifically designed, but temporarily made avail-
able for HEP workflows.

Opportunistic resource in the HEP context

This may include
HPC centers
Resources at cloud providers
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Accessing Heterogeneous Resources

Integration
Resources are integrated into an overlay batch system

Transparent to the user
Single point of entry
Allows for hassle-free maintenance

Provisioning
Prepare resources to be able to run HEP jobs

OS (Centos 7, SLC6)
Protocols for file transfers
(GRIDFTP, XROOTD)
CVMFS

gg g

Overlay
batch system

,
,,
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Container technologies

Containers allow for prepackaging images of exactly defined
environments

Docker

Widely used in industry
Root-owned daemon for
privilege escalation

Docker
Singularity

Developed for HPC centers
UIDs for privilege escalation
User-id in container equals
outside user-id

Singularity

Isolation of jobs via namespaces
Host file system can be made available inside container
For job scheduling: Each job can be placed in its own container
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TARDIS and COBALD
Dynamic, Opportunistic Resource Scheduling

TARDIS

Dynamically provisions and integrates re-
sources into overlay batch system.

TARDIS

COBALD

Assesses the fitness of resources to the
current job mix with metrics allocation and
utilization.

COBALD
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Opportunistic Resources at ETP

Resources are dynamically allocated on available cloud providers

g HTCONDOR
Submits

jobs

Local res. 1 Local res. 2

Job 1

Job 2

Job 3

Job 4

Res. 1 Res. 2

Cloud Site 1 ,

Job 5

Job 6

Res. 3 Res. 4

Cloud Site 2 ,

Requests
resources

Assesses
resource fitness

Jobs run in containers
TARDIS/COBALD-setup
scales well
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Flocking

Flocking is an internal HTCONDOR-mechanism for connecting
HTCONDOR-resource pools
Jobs are eligible for flocking if no match is found in local pool
Less operational overhead than pilot-concept
Would allow for connecting German resources (comparable to
OSG)

gg g gg g gg g
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A Timeline of Opportunistic Resources at ETP

Years of experience with opportunistic
resources at ETP/SCC
Experience taught us: Predicting decisions
made by the batch system is hard
⇒ react rather than predict
Develop scalable, modular system for
technologies to come

Figure by Eileen Kühn
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CURRENT SETUP



TOPAS Cluster
Throughput Optimized Analysis System

Designed for 1PB/d throughput
Located at GridKa, joined operation by ETP and GridKa
Runs independent HTCONDOR instance

Computing Operations
ETP HTCONDOR flocks jobs to TOPAS
TARDIS backfills for Tier1 extension

ALICE, ATLAS, Belle2, and LHCb jobs are run completely
transparent to the experiments via extra entry point
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Current Situation at ETP

FORHLR2 ,

BaWü Resource
25 000 cores, 97 TB memory
(backfilling)
Singularity on RHEL7

TOPAS  ,

Located at GridKa
∼ 600 cores, 2.6 TB memory
1 PB cache
Docker on RHEL7

BWFORCLUSTER NEMO  ,

BaWü Resource
19 000 cores, 118 TB memory
(shared)
20 TB cache
Docker in VMs

Local Resources static
Linux desktops, worker nodes
600 cores, 2 TB memory
Docker on Ubuntu 16/18 and
CentOS7
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TARDIS and COBALD at GridKa
entry point: pps-arc-1-kit
HTCondor instance for opportunistic resources on
cloud-htcondor

resource manager TARDIS allocate and integrate resources via
generalized pilots
so-called drones (batch job, container, VM)

Collaborations

ARC-CE:
pps-arc-1-kit

batch system:
cloud-htcondor

cloud provider

HPC center

TARDIS Tier 3 resource

*

TARDIS

Slide adapted from Matthias Schnepf
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Placing ETP in the IDT-UM Context
Area A

KET Jahresversammlung, 11.11.2017Thomas Kuhr Page 22

Themenbereich A

➢ Entwicklungsarbeiten zur Bereitstellung von Technologien 
zur Nutzung heterogener Computing-Ressourcen

https://indico.desy.de/indico/event/21264/contribution/26/0/material/slides
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Placing ETP in the IDT-UM Context
Area B

KET Jahresversammlung, 11.11.2017Thomas Kuhr Page 23

Themenbereich B

➢ Anwendung und Test von virtualisierten Softwarekomponenten
im Umfeld heterogener Computing-Ressourcen

https://indico.desy.de/indico/event/21264/contribution/26/0/material/slides
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Summary

TARDIS and COBALD allow for dynamic integration of opportunistic resources
Developed in close collaboration of ETP and SCC at KIT for production system

Outlook
Federation of national computing resources with single point of entry
Single national submission infrastructure
Nation-wide distribution of jobs on specific resources is done locally
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APPENDIX



TARDIS and COBALD: Scalability

Scalability

16 2019-07-30 Dynamic Integration of Heterogeneous Resources from Multiple Providers for High Energy Physics – Matthias Schnepf SCC/ETP

decision based on managed resource information
horizontal scaling of resources

up to 400 drones at ETP
1152 drones for whole ForHLR II
∼20000 drones for whole CMS WLCG computing

one COBalD/TARDIS instance per provider (multi agent system)
current operation mode is one COBalD/TARDIS instance per resource
provider
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