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Opportunistic Resources and their Challenges
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Opportunistic Resource

Any resources not permanently dedicated to but temporarily available for
a specific task, user or group. = No reliance upon WLCG policies!
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Opportunistic Resources and their Challenges

Opportunistic Resource

Any resources not permanently dedicated to but temporarily available for
a specific task, user or group. = No reliance upon WLCG policies!

W Each opportunistic resource is different (very heterogenous system)
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Where to send my jobs?

Which resources are available? @

Which resources are suitable?
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Opportunistic Resources and their Challenges ﬂ(".
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Opportunistic Resource

Any resources not permanently dedicated to but temporarily available for
a specific task, user or group. = No reliance upon WLCG policies!

W Each opportunistic resource is different (very heterogenous system)
= Hide complexity from users and computing operations of experiments

Overlay
Batch
System

>
>
>

=>Dynamic and transparent integration of resources needed
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Opportunistic Resources and their Challenges ﬂ(".
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Opportunistic Resource

Any resources not permanently dedicated to but temporarily available for
a specific task, user or group. = No reliance upon WLCG policies!

W Each opportunistic resource is different (very heterogenous system)
= Hide complexity from users and computing operations of experiments

CMS @ % Associate resources to existing sites Bonn Tier 3 (BAF)

ENT ALICE - - pE(IT Tier 3 (TOPAS) )
% - Single Point of Entry \(KIT HPC (ForHLRII))
Belle I

=*Dynamic and transparent integration of resources needed
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COBalID/TARDIS Resource Manager A\‘(IT

Karlsruhe Institute of Technology

Development at KIT:

® Look at what is used, not what is requested
® Simple logic: more used resources, less unused resources
® Regular batch system scheduler decides what to use (late binding)
® COBalD only acquires/releases resources

® TARDIS provides interfaces to various resource provider and the OBS Resource all
s TNy
® Generic design for any resource ”'
® COBalD just knows (un)used resources [ID'
m CPU, CPU+RAM, GPU, Squids, etc. ¢
. . COBalD
o Nat|Ve CompOSItIOH / Concurrency COBalD - the Opportunistic Balancing
Daemon
® Aggregate same resources to
entire pools managed as one s
® Several COBalDs can manage TARDIS — Resourcemanager
pOOIS fOI’ same OBS (mUIti'agent) Transparent Adaptive Resource Dynamic 0
Integration System 0 1 )
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https://matterminers.github.io/#cobald
https://matterminers.github.io/#tardis
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Modular Design of TARDIS

' OpenStack ' HTCondor

‘ CloudStack @

‘ Controllers
‘ Decorators

‘ Pools

TARDIS is a COBalD plugin

=» Easily extendable by design through its modular structure
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INITIATE AND FOSTER
COLLABORATION
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ErUM Data IDT Cloud Workshops

W June 2019 (Karlsruhe)

® SLURM overlay batch system
adapter (Freiburg)

® Light-weight integration of TIER 3
resources into the WLCG (Bonn)

® February 2020 (Aachen)

® Light-weight operation of RWTH
TIER 2 resources

® ... and integration of close-by HPCs

\(IT

eeeeeeeeeeeeeeeeeeeeeeeeeeeeee

Cloud workshops are extremely helpful to initiate fruitful collaborations!
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Collaborative Software Development

® GitHub Issues & Pull Requests

® Established a review process

® Test Driven Development

® Continuous Integration (travis-ci.orq) |

® Test Coverage (codecov.io)

® Documentation on readthedocs.io

W DOI on zenodo.org
® Chat on Gitter (gitter.im)
® ... plus email and phone calls

April 2020

Manuel Giffels
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® 120pen v 27 Closed Author~  Label~  Projects~  Milestones~  Assignee~  Sort~
® Missing resource status in moab site adapter i
#140 opened 8 days ago by rfvc

® [RFC] Log levels in COBalD / TARDIS Ja
#137 opened 18 days ago by olifre

® Add HTCondor jdI example to documentation
#132 opened on 28 Feb by giffels

® DB needs deleting when using utilization in BatchSystem
#131 opened on 28 Feb by maxfischer2781

® Job i ifi i ique in HTCondor adapter

#101 opened on 17 Oct 2019 by stefan-k

MatterMiners/community

$ showg -c -w user=$(whoami) | grep 7728XXX
7728XXX V CNCLD tor 1.01 1.0 - fr_ XXXXXX bwXXXXXX nXXXX.nemo.priva

(I've censored it a bit and used the non-XML version.)

Slurms sinfo will just return nothing for the corresponding node (therefore it should be considered Notavailable in TARDIS). But
at this point | can't guarantee that it is like that immediately after the drone goes down. There may be different transient states in
Slurm right after the drone goes down which may confuse TARDIS.

Stefan Kroboth @stefan-
just for completeness:

Stefan Kroboth @
| just realized that invalid job specified ishandled by the site adapter.

Manuel Giffels @giffels
What is the current state of this drone in TARDIS?

Stefan Kroboth @stefan.

07 Resource attribute:
Destroying VM with
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https://travis-ci.org/github/MatterMiners/tardis
https://codecov.io/gh/MatterMiners/tardis
https://cobald-tardis.readthedocs.io/en/latest/?badge=latest
https://zenodo.org/record/3688615
https://gitter.im/MatterMiners/community

Next Step: Compute Site in a Box ﬂ(".

48

Karlsruhe Institute of Technology

UNIVERSITAT

* Develop and test new approaches to integrate tier 3 resources into a single point
of entry provided by large computing centres (e. g. tier 1s)

* Fully automated deployment (provide Puppet modules for all services)
* Spread developed technology and know-how

— Exploit results from stage 1 and roll out developed strategy on more tier 3 sites

— foster collaboration between ErUM members and spread knowledge by
means of schools and workshops

* Request 1 FTE to do the work Slide by Peter Wienemann

Essential to simplify resource integration and to foster collaboration!
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Show case: Opportunistic Compute Center for a Day ﬂ(IT

Karlsruhe Institute of Technology

® Dynamically shared HPC centre (NEMO) at Local Site e | Exemaiste

University of Freiburg (three diverse communities) P | @ N E—
Users | - d I

® Virtualization/containers are key components to: % % .o s

® Allow for dynamic resource integration E [, | e— 1
and partitioning i

® Meet software and OS requirements §
® |n total around 20000 cores e
® HEP has nominal share of 33%
® KIT has nominal share of 8%

® Transparently managed and integrated by
TARDIS/COBalD at ETP/KIT (TIER 3)

Very good experience, HEP was strongly NEMo
involved in the project from the early beginning -

1 April 2020 Manuel Giffels ETP/SCC




Dynamic Extension of the ATLAS Black Forest Grid A\‘(IT

Karlsruhe Institute of Technology

® Integration of HPC resources (NEMO) into ATLAS ATL AS —
Black Forest Grid (BFG) at University of Freiburg BEG NEMZ

® Replaced ROCED with COBalD/TARDIS at BFG 1 Tier-3 ATLAS

o ; user

® Implemented a SLURM overlay batch system submit jobs 45 interface |~ US€T
adapter for TARDIS ( SLURM )

atterMiners / tardis @Unwatch~ 10 s Unstar 8 [ monitor H

MatterM d 2 7 iobs 4. jobs

—— n
Code Issues 12 i1 Pull requests 2 Actions Projects 0 Wiki Security Insights Tnls
!

WIP: Slurm batchsystem adapter #129
stefan-k wants to merge 10 commits into matterminers:master from stefan-k:slurm_batch [l
3.
tJ Conversation 4 o Commits 10 8, Checks 1 [ Files changed 3 MOAB
';-: stefan-k commented 15 days ago Contributor | +(&) «+ Reviewers SC h ed u |e
No reviews VM S
Initial version of the Slurm batchsystem adapter and rudimentary tests. Not ready to be merged yet.

Thanks to Stefan Kroboth, Benoit Roland, Benjamin Rottler (U Freiburg)

1
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Use Case: Backfilling of Tier 3 Resources A\‘(IT

Karlsruhe Institute of Technology

In Germany: + 4 Bomn Tier3
] L] ngm 4 v (BAF)

® Local infrastructures at Universities >
® Usually no Grid services deployed mm e

(IaCk Of person power) ‘[ cloﬁigr(?-lf-klt H Hngédor < o ’ (Flg.lF-!I:lI?F?z)

PR KATLAS -
® Significant amount of resources Single Point of Entry = 1‘
. . . PS KIT Tier 3

® Job requirements and fluctuations in N 4 (Towfs)

utilization lead to unused resources " Openstack
Pilot Project @ University of Bonn: Used Cores per Site ~
® COBalD/TARDIS successfully S5k

deployed @ U Bonn Yok
® ATLAS & Belle2 production jobs are .,

running in Bonn (Tier 3) oK

® Jobs are fed by an ARC-CE located at .,
the GridKa Tier 1 0

® Completely transparent to the ATLAS 3/8 3/16 3/24 4/1
and Belle 2 experiment Thanks to Peter Wienemann and Oliver Freyermuth (U Bonn)

April 2020 Manuel Giffels ETP/SCC



Use Case: Integration of HPC Resources A\‘(IT
® Rechencluster ,Bonna”

® Fully unprivileged setup B @ K -

” = I PS ) KIT HPC
® Charliecloud container OaTLAS

® Remote submission via ssh
from U BONN
® ForHLR2 Cluster @ KIT . e Cores per e
@ Backfilling with HEP jobs

® Singularity container

® Remote submission via ssh
from GridKa (KIT) I I NN

3/26 3/27 3/28 3/29 3/30 3/31 4/1
Thanks to Peter Wienemann and Oliver Freyermuth (U Bonn)

Single Point of Entry s Y

14 April 2020 Manuel Giffels ETP/SCC



Use Case: Commercial and Private Cloud Resources \‘(IT

Pilot project with LMU Munich:
®COBalD/TARDIS running at KIT g -

® Initially 40 cores assigned at the ¢, .. Eﬁﬁﬁ w cous o1 H (FKJW%

LMU Openstack |nstance Single Point of Entry wms w
OpenStack

W Accepts Belle2 & ATLAS WLCG

JObS Used Cores per Site
W Jobs are fed by ARC-CE located s
at the GridKa T1 ‘3‘2
® Further projects with LMU are =
planned "
(C2PAP using ,Site in a Box") : /8 3/16 3/24 4/

Thanks to Michael Holzbock, Glnter Duckeck, Rodney Walker, Thomas Kuhr!

15 April 2020 Manuel Giffels ETP/SCC


http://www.universe-cluster.de/c2pap/

Use case: Light-weight Operation of Grid Resources A\‘(IT

Pilot Project with RWTH Aachen:

® Remote ARC-CE operated by GridKa
managed by puppet (One of many!)

® Submit host for RWTH T2 HTCondor
Test Cluster authenticated by GSI

W First test Grid jobs run successfully

Next steps:

W Register and enable remote ARC-CE
for CMS production workflows

Simplifies the operation of ,smaller” sites!

16 April 2020 Manuel Giffels
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% |ICECUBE
| PIERRE SouTH POLE NEUTRING OBSERVATAORY
AUGER

!

ARC CE
arc-1-rwth.gridka.de

A

GSI

RWTH

TIER 2
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Fight against COVID-19 with COBalD/TARDIS  ~NCIT

m Use COBalD/TARDIS as job factory Team: KIT-ETP
enSU reS Constant jOb pressure Date of last work unit 2020-04-02 10:02:40

m Support of Folding@Home and oe e

Rosetta@Home e
u8 NVidia V100 + T3 backfiling at KIT-ETP
m Up to 7600k cores at GridKa T1 Team members

- N H t h H E P t h | h I Rank Name Credit WUs
I Ce O S ee OW e C n O Og y Ca n e p 33,104 KIT-ETP 11,691,266 1,492
37,716 GridKa 7516,818 12431
KIT-GridKa Used Cores per VO
Benutzer ID 2127744 8K
Rosetta@home Mitglied seit 30 Mar 2020 6K
Land  Germany 4K
Rosetta@home
Protein Folding, Design, and Docking Gesamtguthaben 1,369,127 2K
‘% aktueller Punktedurchschnitt 123,597.87 0

3/3116:00 4/1 00:00 4/1 08:00 4/116:00

Give it a try! Configuration templates @ https://qithub.com/MatterMiners/FoldingAtHome

17 April 2020 Manuel Giffels ETP/SCC


https://github.com/MatterMiners/FoldingAtHome

Conclusions

® COBalD/TARDIS resource manager developed
at KIT + external contributions (Bonn, Freiburg)

W Single point of entry for WLCG jobs@GridKa
(dedicated ARC CE), supports multiple VOs

® Enables transparent and dynamic on-demand
provisioning of opportunistic resources

W Substantial opportunistic cores provided thanks
to collaborative efforts of KIT, Bonn and Munich

® Developed a concept for light-weight operation
of Tier 2 compute resources (Pilot: RWTH Aachen)

® Our technology can also help to fight against
COVID-19 N
ﬁ mnls

COBalD
DOl 10.5281/zenodo.3469929 DOl 10.5281/zenodo.3257718
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Used Cores per VO ~

25K
20K
1.5K
1.0K
500
0
3/27 3/28 3/29 3/30 3/31 a1 4/2
atlas Current: 1.278 K belle Current: 355.000 cms Current: 464.000
== |hcb Current: 2.000 ==
Used Cores per Site

3.0K
25K
20K

1.5K
1.0K
500

0

3/27 3/28 3/29 3/30 3/31 41 4/2

fh2 Current: 224.000 Irz Current: 27.000 topas Current: 363.000
uni-bonn Current: 1.338 K == uni-bonn.bonna Current: 147.000
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