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Introduction New requirements for DAQ in Run II

In the ATLAS experiment, the Trigger and Data Acquisition (TDAQ) system has been upgraded to deal with bunch Inst. ~ L1accept Readout Even ~ Recording ~ Nof  Eventsize,
. . L. spacing, ns Luminocity rate, kHz fraction, % building rate, readout MB (max)
the increased event rates. The Data Flow (DF) element of the TDAQ Is a distributed hardware and software cm2 s bandwidth, kHz/GB/s channels
system responsible for buffering and transporting event data from the readout system to the High Level Trigger GB/s
(HLT) and to the event storage. The DF has been reshaped in order to profit from newer technologies and to Run | 50 8x1032 70 15 10 1/1.6 1600 1.6
maximize the flexibility and efficiency of the data selection process. Run |1
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The updated DF is radically different from the previous implementation both in terms of architecture, used
hardware and expected performance.
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data collection and analysis on the nodes of the HLT farm. This design 100 kHz Level 1| Results
has many advantages, among which are: 1800
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management of the farm, at the cost of higher reliability requirements to 1 kHz = ~3 GBIs
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* The Data Loggers (SFO) are responsible for saving accepted events Virtual output queue mechanism avoids head of line blocking and typical configuration, 4GB/s of peak recording bandwgih ISDAS\E/D?E"aEJLe'
to disk, and for sending the files to EOS allows the routers to run in non-blocking mode. Background jobs copy the files to permanent ( ﬁ ¢H¢ ﬁ iHi
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Addition of new detectors to ATLAS, higher luminosity and L1 trigger HLT Su pervisor
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rates requires more dense and more performant readout system. | | | T -
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» 4 x 10GbE Ethernet per ROS PC (was 2x GbE) * It uses a heavily multi-threaded asynchronous design using the
* Higher density of optical link connectors: 12 per card, 2 cards per PC Boost ASIO¥! library for communication and Intel Thread Building
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* Afully connected ROS (24 links) ROS can sustain up to 50% readout Blocks™ for concurrent data structures New Data Flow system was used in
for a wide set of request patterns (e.g. 35kHz of L1 during VdM * 2x 10 GDE to the data flow network ATLAS cosmics runs, first beam
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Data Collection Manager

The DCM is a single application per HLT node that deals with all data
T - requests from the multiple HLT processing tasks:

New powerful ROBIN (S-Link T * It handles all requests to the ROS

input and buffer hardware): * It communicates to the HLT tasks via sockets and shared Memory Conclusions

- . ign i ntially single-thr n non-blocking 1/0 . .
ALICE C-RORCH with ATLAS s design Is essentially single-threaded based on non-blocking For LHC Run I, following new requirements, ATLAS Data Flow system

o o using the Boost ASIO library has underdo a ma doint ¢ architect 4 used
. e A credi iraffic shaping mechanism® i 0 prevent g jor upgrade in terms of architecture and used
PCI Express 8x lanes credit based traffic shaping mechanismis used to p technologies, thus providing higher performance and data-selection
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» FPGA: Xilinx Virtex-6 @ 125MHz . ?Verload'”g theh'”com'”g ”eltwo(;kb“?k it 10 the data flexibility for ATLAS TDAQ.
* Buiter memory: DDR3-1600 SO-DIMM RAM 2x4GB t compresses the event payload belore sending [t o the data Jogger The system was validated on the test-bed, during ATLAS technical and
* 12 Input channels cosmics runs and in these days it is taking physics data in 2015 runs.
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