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Basic Components of an SRO System
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Jin Huang Talk
https://indico.bnl.gov/event/5807/contributions/26937/attachments/21875/30184/EIC_DAQ_Streaming_Meeting.pdf
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Shared%20Documents/EPSCI/SRO/Streaming/Tri
das/EIC-Stream_Readout-Camogli_20190524_chi
arusi.pdf
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JANA2’s role in SRO Systems
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What is JANA2
● C++ Multi-threaded event/time slice processing framework
● Designed to support

○ Offline event reconstruction
○ Online Data Quality Monitoring
○ Software (aka L3) Trigger

● Used in:
○ GlueX
○ eJANA (EIC)
○ BDX
○ Multiple SRO test stands at JLab
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Arrow Queue Pattern
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Reactive/Dataflow Programming
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event_source.get() [SEQ]

event_processor.process_parallel() [PAR]

event_processor.process_sequential() [SEQ]
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Generalizing: Subevents

event_source.get() [SEQ]

subevent_processor.split() [PAR]

subevent_processor.process() [PAR]

 group_by() [SEQ]

subevent_processor.merge() [PAR]

 event_processor.process_parallel() [PAR]

event_processor.process_sequential() [SEQ]subevent_processor.split :: event -> [T]
subevent_processor.process :: T -> U
subevent_processor.merge :: [U], event -> event 
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Factory Model Embedded in Arrow
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Data on Demand => Software Trigger 
// Getting hit objects is cheap so we check that first
auto NcaloHits = jevent->Get<CaloHit>().size();
if( NcaloHits>minCaloHits ){

keep_event = true;

// Tracks factory only activated if not already keeping event
}else if( jevent->Get<Tracks>().size() > minTrackHits ) {

keep_event = true;

}
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JANA2 Scaling Tests (JLab + NERSC)
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Summary - JANA2
● Multi-threaded C++ Framework

○ Offline event reconstruction
○ Online Monitoring
○ Software (L3) trigger

● Used for multiple projects
○ GlueX
○ eJANA
○ BDX
○ Indra-Astra
○ CLAS12 SRO R&D

● Well suited for SRO applications
○ Bridges Offline/Online
○ Data on demand
○ Heterogeneous hardware support
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https://github.com/JeffersonLab/JANA2
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Backups
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Projects Driving JLab SRO
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TriDAS Testing

● TriDAS system testing in Experimental Halls B and D at JLab
○ Existing Flash-ADC systems using VTP module with high speed VXS interconnects
○ Multiple testbeds currently available (Sergey B.) 
○ Supports multi-node, multi-process and multi-threaded scaling options

■ integrated JANA2 for triggering
○ Only preliminary testing done so far at JLab

■ expect more stress testing over coming months
● Open issues

○ System designed for deep sea neutrino experiments (how well does it scale?)
○ Overall process management
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INDRA-ASTRA: Seamless integration of DAQ and analysis using AI

prototype components of streaming readout at NP experiments
→ integrated start to end system from detector read out through analysis
→ comprehensive view: no problems pushed into the interfaces

prototype (near) real-time analysis of NP data
→ inform design of new NP experiments

LDRD
goal
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data

Custom MC 
Simulated ADC 
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Front End 
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Near real-time processor of 
streamed data in JANA2 

Ongoing work 
• automated data quality monitoring 
• self-calibration of GEM detector 

Analysis 
data

Near real-time,  
interactive 
analysis in 
JupyterLab 



GlueX Computing Needs

11/27/18 Jefferson Lab Computing Review





Multi-threading
o

o
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What the user needs to know:

auto tracks = jevent->Get<DTrack>();

for(auto t : tracks){

  // ... do something with const DTrack* t

}
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If an alternate factory is desired:

auto tracks = jevent->Get<DTrack>(“MyTest”);

      or, even better

set configuration parameter: DTrack:DEFTAG=MyTest

●
●

(i.e. algorithm)
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