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Outline
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• Harvester at OLCF: deployment and commissioning
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ATLAS production at OLCF

• Deliverables to ATLAS (number of simulated events) stable and increases

• More than 700M events was simulated in last 18 month

• > 328M Titan core hours was consumed for ATLAS simulations
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ALCC Award

• Allows increase deliverables with factor 2, with using of smaller amount of resources

• ALCC: > 214M Events (68M Titan core hours)

• Backfill: > 217M Events (121M Titan core hours)
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Harvester deployment at OLCF
• Production usage of Harvester at 

OLCF started in February, 2018

• Set of plugins for interfaces 

with remote storage, LRMS 
was developed


• Mode: «One to Many» - one 
worker many jobs used 


• HEP110 Projects (ALCC for 
ATLAS) was chosen for first 
run


• Harvester instance deployed 
on one DTN (DTN38) 


• Loading was increased step 
by step, starting from 2 
workers with 400 jobs to 4 
workers with 800 jobs 
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Harvester commissioning at OLCF  
• Any new systems brings new challenges, and it’s normal to have some failures during first commissioning.

• Harvester at OLCF have unique configuration:


• Own set of plugins

• Small number of big workers

• One of the biggest amount of managing jobs for the moment

• Light DB backend: Sqlite

• WAN access to PanDA server (not so fast as LAN)


• Increasing of loading in February illuminates some scalability issues (which was coped)
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Harvester commissioning at OLCF  
• For identifying of possible causes of issues Harvester was extended with functionality 

which allow profiling and debugging

• Log messages was extended with timing per operation

• That allowed to identify two major reasons: not enough fast network (http) connection 

between OLCF and CERN:

• One HTTP request takes about 0,6 - 0,7 sec. Update of few thousands jobs took 

significant time and jobs starts to got ‘lost heartbeat’ and ‘no reply to sent jobs’ 
errors


• Pilot Data API component accidentally call shutdown of python logging system, 
which causes deadlocks in subset of Harvester threads. 


• Both issues was fixed. 

• To help with slow update of jobs, bulk update was implemented on server side 

• Pilot Data API was fixed to avoid shutdown of Python logging system

!7



Current status
• Harvester works stable with 4 workers 800 jobs each for the moment.

• Operational queue up to 6400 jobs (to have reasonable number of 

prepared for execution jobs)

• No major failures. Failure rate for last 6 days on the level of 1 - 1,5%


• I am in courage to increase loading but…

• i would like to understand how it will reflects with loading to other 

components because… 
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Some metrics
• Intercommunication rate with PanDA server: ~0,45Hz 

• ‘update_jobs’ call leads significant: ~0,4 Hz

• Manageable:   by configuring of size of chunk of jobs for update and by 

delay between updates 

• Intercommunication rate with local DB: ~35Hz 

• I am going to analyse a bit more to find most ‘popular' tables to see 

how this rate can be decreased/managed

• Intercommunication with shared FS (checking of outputs of jobs, job 

reports etc.). Data collected and should be analysed soon. 

• Good to know that Harvester checks files by direct path (no scanning of 

directories etc.)

• Rate may be high - and we should to know how it can be managed
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Next steps. Short term plan
• Got a set of metrics, which should allow to identify possible bottlenecks: mainly 

it’s timing and rate of operations for core and for most important plug-ins

• Developing of generic HPC Pilot module as a workflow plugin of Pilot 2.0

• Most of code already implemented but as standalone modules and some 

work for integration will be needed

• Reviewing of Harvester data transfer components to extend with timing metrics

• Extending Harvester with backfill capabilities (as we have more customers 

which interested in)
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Future development. ATLAS Event Service at HPC

• Wen Guan (one of ES core developers) will help with bringing of ES to Titan

• Yoda still not ready for validation at OLCF, some deliverables declared to happen in May, but:

• Testing in ALCF had bring out IO issues even on reasonable ‘small' scale

• Scale, which we would like to reach should be higher which we have now: these days we 

produce AVG 2M Events per day - and it’s not a limit 

• In current implementation of ES each event stored in own file (one file per event range, event 

range = 1). Managing of 2M files per day is a challenge even for file system

• Ziping of sets of output files on rank level (to use RAM disk of CN as intermediate storage) 

may allow to decrease number of files from millions to hundreds of thousands and it still high..

• Looks like, that procedures of reading and writing  of events data on ATLAS software level 

should be improved to use MPI capabilities

• Also, probably some clever machinery needed to manage event range per job.  
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Summary
• Harvester for ATLAS was successfully deployed and used on production 

level at OLCF

• Already allows significantly increase deliverables for ATLAS

• Some scalability issues was identified and fixed rapidly


• Improvements of system continues and our aim to be able to increase 
productivity and stability as much as will be required


• More developments on the way
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OLCF utilisation January 2018
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OLCF utilisation February 2018
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OLCF utilisation March 2018
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