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Evolution and experience with the
ATLAS simulation at Point1 project

S. Ballestrero [1], F. Brasolin [3], D. Fazio [2], A. Di Girolamo [2], T. Kouba [5], C.J. Lee [2,9],
D.A. Scannicchio [4], J. Schovancova [2], M.S. Twomey [6], F. Wang [7], A. Zaytsev [8]

The simulation in Point1 project, based on OpenStack, uses in an opportunistic way the
resources of the TDAQ High Level Trigger (HLT) farm of the ATLAS experiment. More than 2300
compute nodes (CNs) running up to 70k cores are exploited for running event generation and Monte
Carlo production jobs, mostly CPU and not I/O bound, for a maximum of Sk 8-core parallel running jobs
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Maximum: 234,348 , Minimum: 0.00 , Average: 21,081 , Current: 4,649

Event Service pilot test

The SIm@P1 project has piloted in Event Service (ES) test as the
first opportunistic site.

The ES itself is described on CHEP2016 poster “Production
Experience with the ATLAS Event Service”

The regular simulation jobs will fail and lose all progress when the
resources vanish, but the Event Service jobs with the event-by-event
processing and staging-out can minimize the loss of the resources
changes.

This is very useful for the SIm@P1 project to achieve successful
simulation jobs with short runs (less than 12 hours) during the LHC
run intervals.

Many feedbacks and suggestions have been provided to Event
Service team during the test, which helps to improve its performance
and fix bugs.

# of events processed

run duration [hour]

Failed jobs in regular simulation tasks
for short periods

Efficiency comparison between
regular and ES jobs

Utilization monitoring

* We improved the monitoring to see utilization of the available
resources by running grid jobs.
 |If the utilization is below 80% the SP1 responsibles are notified.

Sim@P1: running slots vs. quota

After the setup phase, during 2015
the SIm@P1 was reconfigured to
accept multicore jobs and to help

with MC reconstruction jobs In
certain periods.

It delivered more than 46 million
CPU-hours and it generated more
than 0.5 billion Monte Carlo events

since Mar 1, 2015

CPU consumption Good Jobs in seconds
e e Mar,1 2015 — Aug,31 2016

RAL-LCG2 - 11.64%
BNL-ATLAS - 20.24%

by design
Sim@P1
runs only
SIM+EVGEN

Jobs

http://cern.ch/go/80z8

M BNL-ATLAS - 20.24% (278,513,135,019)
M RAL-LCG2 - 11.64% (160,147,389,865)
M CERN-PROD - 7.54% (103,767,025,745)
M FZK-LCG2 - 6.64% (91,376,652,866)

M TAIWAN-LCG2 - 4.87% (67,038,551,268)
M RRC-KI-T1 - 3.69% (50,753,749,822)

M PIC - 2.58% (35,434,828,912)

I CERN-P1 - 12.31% (169,401,853,133)

M IN2P3-CC - 7.79% (107,211,141,492)

B TRIUMF-LCG2 - 7.01% (96,455,098,802)
M INFN-T1 - 5.70% (78,452,182,053)

M NDGF-T1 - 4.55% (62,598,324,225)

M NIKHEF-ELPROD - 3.11% (42,759,384,922)
L SARA-MATRIX - 2.32% (31,864,248,694)

Automated switcher: red button

* The red button is a web Ul to permit the ATLAS Run Control shifter
to automatically re-assign the HLT resource from TDAQ to SIm@P1
and back.

» After checking all the needed requirements, it submits a shell script

to change the role of the TDAQ resources and to instantiate/remove
the VMs on the CNis.

ATLAS SP1 switcher

STATUS: 2016002 11:50:14

These are the 10 TPU racks that can be switched to/from TDAQ/Sim@P1

Switchable TDAQ racks status

Rack &
Mode

All the switchable racks ( 10 ) are now in Sim@P1 mode

BEAM & ATLAS partition status:

BEAM status: INJECTION PHYSICS BEAM updated: 2/9/16 11:28:40

» They must be OFF to switch from TDAQ to Sim@P1
» The switch from Sim@P1 to TDAQ is always possible

<
ATLAS partition status: RUNNING updated: 2/9/16 11:49:56

CFS status: READY
F

nova-01 status: READY
nova-02 status: READY

Server status

» Central File Server:

» change the CNs status TDAQ/Sim@P1

»  run Puppet to apply the needed configurations for the two status
» NOVA controllers:

> Instantiate/remove the VMs on the CNs

If needed you can always switch the above racks to TDAQ mode,
even if some of the above conditions are not fulfilled

» Percentage ongoing status is reported

Insert your credential (you must have the am role: TDAQ:shifter assigned and enabled)
and if you are really sure push the red button below to switch the above racks to TDAQ mode

Run Control Shifter credential required

Dynamic partitioning
We switched from static HTCondor slots (8 CPU, no RAM limit) to dynamically
allocated slots of two types (8 CPU, 8GB RAM + 8 CPU, 15GB RAM)
The limits are enforced with Linux Cgroups
The change helped to test the reconstruction jobs that often caused memory
exhaustion

We still see heavy I/O node from reconstruction jobs. This needs to be fully
understood before we allow more reco jobs to be processed at SIm@P1.

Future updates

CC7 based CNs: initial test in 2017

Latest OpenStack version (we use last SLC6 supported version: Icehouse)
Further test other type of jobs (reconstruction, reprocessing)

Get more experience with very short (order of hours) availability of high
number of resources

Evaluate NUMA options for virtual machines
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