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* 12 optical links up to 6.6 Gbps e Up-to-date interfaces Data Acquisition (DAQ) pata Quality Monitoring,

Storage, ...
e 2X DDR3 SO-DIMM up to 2x 8GB » extended processing capabillities g
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e Two main firmware schemes: High-Level Trigger (HLT) 14 |
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e optical Iinterface: Detector Data Link (DDL)
at several different link rates, selectable at runtime: * 180 identical worker nodes:
2.125 Gbps / 4.0 Gbps / 4.25 Gbps / 5.3125 Gbps * 2x 12 core CPU, 128 GB RAM
e up to 12 independent DMA channels * 2X SSD In RAID1

» optional: data replay from DDR3 for standalone operation » each with AMD FirePro
S9000 GPU

DMA-Channel ..
' * Infiniband FDR 56 Gbps C-RORC \
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« custom DMA engine with scatter-gather-list support Publisher-Subscr_iber o_lata transport framework:
- optional data preprocessing core: FastClusterFinder * user space device driver for DMA and C-RORC access

. 4 different firmware images deployed on HLT cluster  data source components receive events from C-RORCs
e event merging and distribution to processing groups across the cluster

* online AlIRoot components for data processing

e reconstruction: FPGA cluster finding & GPU tracking

e compression: data format optimizations and Huffman encoding
“mepmjec“"“iam_b;””) ,k » data sink components push processed event data into C-RORC
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SRR— == and automization state enforcement
FPGA hardware cluster finder for Time Projection Chamber (TPC) data:

» find clusters in pad and time direction , \) FOREMAN /‘;\ leppIEt ZAB B I X

* merge neighboring / separate overlapping clusters - abs’
e significantly faster than software cluster finding
 designed for full link bandwidth, only minor additional latency
» already essential part of Runl HLT firmware
e Improvements for Run2:

e double throughput to handle DDL2 link speeds

tf ded TPC readout control units (RCU?2) » firmware type firmware
e support for upgrade readout control units . firmware revision . .
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» devide nodes Into e periodically check  monitor FPGA
hostgroups current firmware temperature

e define per * If necessary:  monitor PCle
hostgroup: e flash new Interface status
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