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 ePIC SRO readout chain double as the SC pathway for FEB/RDO/DAM 
configuration, as well as continuous metrics collection

 Work in concert with experiment SC system, such as PLC-based detector 
environment control, HV/LV control, and interlocks
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 Lower level interface:
◦ Talk to FELIX/RDO/ASIC via register 

read/write 

◦ sPHENIX TPC: gRPC interface to FELIX kernel 
module 

 GUI:
◦ For expert control and debugging

◦ Linux GUI, and I like web GUIs

 Programmatic interface:
◦ Used by DAQ software or batch configuration

◦ Loading default configuration from file or DB
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 SRO Readout collect continuous detector response → detector/accelerator feedback
 Readout pipeline health monitoring: critical for maintain a stable SRO pipeline
 I am big fan of using open-sourced monitoring stack, such as Time-Series DB+Grafana
◦ High rate, O(second), metrics collection for online control; digestion for offline reco. DBs
◦ 300k time series collected so far on sPHENIX
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Auto masking configuration in Grafana Auto masking enabled at 2AM Notification to TPC group
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More bonus plots below
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Prometheus is an open-source time series database (TSDB) designed for 
monitoring and analytics. It stores and queries time-based data, 
enabling organizations to gain valuable insights for performance 
optimization and troubleshooting.

Grafana is an open-source tool that provides interactive data 
visualization and analytics. It allows users to ingest data from various 
sources, query and display it in customizable charts, and set alerts for 
abnormal behavior
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 Record any time-series data efficiently, every few seconds, and make 
analytics plot easily

 Identify problems early, diagnostic tool to solve them
 Moden GUI for operational monitoring (and control) for shift crew and 

experts, view anywhere (access instruction later)
 Substantial preliminary deployment in Run23, covering almost every part of 

sPHENIX: DAQ, online computing, HCals, EMCal, sEPD, MBD, TPOT, TPC, 
INTT, MVTX, GTM, and RHIC metric mirroring
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 Who is behind the setup?
◦ Martin performed initial installation 
◦ Hugo C.: TPOT HV->TSDB, Dashboards
◦ Emma M.: Hcal Dashboard
◦ John K.: TPC laser->TSDB
◦ Thomas M.: TPC services
◦ Uconn&Zhaozhong: MVTX service->TSDB, Dashboards
◦ Tristan P.: sEPD->TSDB, Dashboards
◦ Mickey&Students: MBD monitoring
◦ and more

 To date: recorded 206k time series in TSDB from 176 sPHENIX data 
sources

 You might have seen many Grafana displays on shift station and shift-
change reports

 One out-of-service incident: 
◦ Server hardware failure before Run23 start. Martin recovered it by swapping server 

hardware
◦ Run24 setup will migrate to a powerful new server insight.sphenix.bnl.gov (32 core, 

128GB, NVME) , and configure as high availability modes (hot-swappable double 
TSDB and Grafana instances)
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Git repo for TSDB exporters 
https://git.racf.bnl.gov/gitea/sphenix/?sort=recentupdate&language=&q=exporter 

https://git.racf.bnl.gov/gitea/sphenix/?sort=recentupdate&language=&q=exporter
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[Via 1008 network] http://info.sphenix.bnl.gov:3000/d/pECQaU4Ik/run-database?orgId=1

http://info.sphenix.bnl.gov:3000/d/pECQaU4Ik/run-database?orgId=1
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[Via 1008 network] http://info.sphenix.bnl.gov:3000/d/7FfmSZQ4z/daq-overview?from=1690793333000&to=1690798336000&orgId=1 

http://info.sphenix.bnl.gov:3000/d/7FfmSZQ4z/daq-overview?from=1690793333000&to=1690798336000&orgId=1
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[Via 1008 network] http://info.sphenix.bnl.gov:3000/d/lCNH9KuVz/gl1-status?from=1690793333000&to=1690798336000&orgId=1 

http://info.sphenix.bnl.gov:3000/d/lCNH9KuVz/gl1-status?from=1690793333000&to=1690798336000&orgId=1
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[Via 1008 network] http://info.sphenix.bnl.gov:3000/d/sK59ghXVk/sphenix-magnet?from=1687250933000&to=1693476736000&orgId=1 

http://info.sphenix.bnl.gov:3000/d/sK59ghXVk/sphenix-magnet?from=1687250933000&to=1693476736000&orgId=1
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http://info.sphenix.bnl.gov:3000/d/ZO0lGms4z/tpot-
details?from=1690793333000&to=1690798336000&orgId=1 

sEPD SiPM current VS ZDC Rate 
[Shift Change Minutes Tristan P.]

http://info.sphenix.bnl.gov:3000/d/ZO0lGms4z/tpot-details?from=1690793333000&to=1690798336000&orgId=1
http://info.sphenix.bnl.gov:3000/d/ZO0lGms4z/tpot-details?from=1690793333000&to=1690798336000&orgId=1
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[Via 1008 network]  http://info.sphenix.bnl.gov:3000/d/1Q6xlejVk/bias-
status-hcal?orgId=1&from=1688195446149&to=1689019568918 

http://info.sphenix.bnl.gov:3000/d/1Q6xlejVk/bias-status-hcal?orgId=1&from=1688195446149&to=1689019568918
http://info.sphenix.bnl.gov:3000/d/1Q6xlejVk/bias-status-hcal?orgId=1&from=1688195446149&to=1689019568918
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[Via 1008 network] http://info.sphenix.bnl.gov:3000/d/_qjQyh6Vk/tpc-hv-monitoring-shift-crew?orgId=1&from=1690908234699&to=1690912439174 

http://info.sphenix.bnl.gov:3000/d/_qjQyh6Vk/tpc-hv-monitoring-shift-crew?orgId=1&from=1690908234699&to=1690912439174
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Data pipeline monitoring during the max throughput stress test at 7GBps for each PCIe EP
→ 2.7Tbps FEE to server memory readout (without the limit of file logging) 

FEE PCB temperature during 
first collision data taking
Part of SRO control data stream
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[Via 1008 network] http://info.sphenix.bnl.gov:3000/d/UKjaSZf7z/ipmi-exporter?orgId=1&refresh=5m&var-
instance=insight.sphenix.bnl.gov:9290 

http://info.sphenix.bnl.gov:3000/d/UKjaSZf7z/ipmi-exporter?orgId=1&refresh=5m&var-instance=insight.sphenix.bnl.gov:9290
http://info.sphenix.bnl.gov:3000/d/UKjaSZf7z/ipmi-exporter?orgId=1&refresh=5m&var-instance=insight.sphenix.bnl.gov:9290
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[Via 1008 network] http://info.sphenix.bnl.gov:3000/d/UKjaSZf7z/ipmi-exporter?orgId=1&refresh=5m&var-instance=insight.sphenix.bnl.gov:9290 
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[Via 1008 network] http://info.sphenix.bnl.gov:3000/d/-OL9fAuVz/online-monitorings-monitoring?from=1690793333000&to=1690798336000&orgId=1 

http://info.sphenix.bnl.gov:3000/d/-OL9fAuVz/online-monitorings-monitoring?from=1690793333000&to=1690798336000&orgId=1
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