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No external signal to initiate readout
Continuous sampling readout

— Front-End identify detector signals
Event selection: Online Data Processor (FPGA, DSP, CPU,GPU...)
Advantage

— No hardware trigger logic

— Flexible

Draw backs

— No event definition at readout stage
— No TO

— Higher data rate




* Wide physics cases — different criteria for event selection
 Complicated event selection criteria
— ldentification of short lived particles - Impact Parameter

— photon clusters in EMC with veto of charged particles in
front e.g.nc

— Electron identification

— Particle ID in MVD, TPC/Straw detectors (dE/dX)
— Cherenkov PID

— N reconstruction

— Muon ldentification

Almost every detector is needed for event selection




* |Interaction rates up to 30MHz

* typical event sizes 4 - 20 kB.

* data rates after front end preprocessing:
40GB/s - 200 GB/s

* high flexibility and selectivity
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e continuously sampling data acquisition
* hardware trigger-less
* Precision clock distribution system

* Digital signal processing at FrontEnd level

* Event selection in programmable processing
units

* Connection via high speed networks

uiS
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Key technologies

* SODA: Synchronization Of Data Acquisition

— Time distribution system
 Compute Node: the ‘heart’ of T/DAQ system

— Event filter/event selection/...
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* Provision of clock reference < 20ps

* Synchronization with HESR operation
— Burst or super burst

* Monitoring status of FE and DAQ components

e Data flow control
— Define switch topology
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* 1. Konorov, “SODA: Time distribution system for the PANDA experiment ”,
Nucclear Science Symposium Conference Record (NSS/MIC), 2009 IEEE

SODA
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SODA controller : Broadcast synchronous commands with fixed
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HESR o)

Y

Na

PCl-e sy

Optical splitter : 1x8; 1x16; 1x32

SODA receiver: Mounted directly on Data Concentrator module
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An universal high performance
platform prepared for multiple
applications .

ATCA standard (Full Mesh
topology in backplane) and
FPGA-based

Hao Xu talk: An ATCA-based High Performance Compute
Node for Trigger and Data Acquisition in Large Experiments

5x Virtex-4 FX60-10/-11 FPGA
13x 2/3.125Gbps to backplane
for interconnection

5x Gigabit Ethernet

8x 2/6.25Gbps Optical Links for
data input

2 GB 400MHz DDR2 SDRAM
Real time Linux/vxworks
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* 10 boards production for
performance test and Example
firmware development

— 3 boards assembled with virtex4
fx60-11 for SFP+

* Optical link
— 6.25Gbps
* DDR2 SDRAM

— 200MHz for MPLB

— 7 boards assembled with virtex4
fx60-10 for SFP

* Optical link
— 2 Gbps
* DDR2 SDRAM
— 100MHz for MPLB
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* Goal
— Set up a basic system that can be interfaced to the FEE
— Input from FEE
— via optical fibre (2 /6Gbps)
— GBit Ethernet
* Functionality
 Up to 8 fibres per CN module
— up to 14 CN Modules

e (4+1) VAFX60 FPGAs per CN module

* Firmware for data transport from FEE and to PC
farm

* Firmware for EMC cluster finding
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2. Data Zero suppression
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2. Cluster Properties
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lation and Off-line Software ( panda

o In order to find best event-selection criteria
software simulations are required

. Transition of event-based — time ordered
Monte-Carlo simulation is necessary

« The PandaRoot is being modified
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PANDA trigger-less DAQ system is a very challenging and
promising development and the only feasible way to achieve
physics goals of PANDA experiment

Implementation of a trigger-less DAQ system requires
completely new development of hardware and software

The ATCA-based Compute Nodes are produced and
successfully tested

The simulation and off-line data-analysis tool-chain is being
adapted to the trigger-less DAQ concept.

The prototype of PANDA EMC Trigger and Data Acquisition
System under construction

uiS
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Institute of High Energy Physics, Chinese Academy of Science

Thank you for your attention
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More than 400 physicists from 53 institutions in 16 countries
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EMC volume SADC Clock
N Sync. signals
Digitizer slow control
SADC
FPGA
on-line _
data-processing Hits-data

Status of development:

Data MUX

Time
Distribution

« First prototypes of Digitizer available: developed at University of Uppsala

. Data-processing algorithm implemented in VHDL and in the testing/tuning phase

« Optical-link protocols are being developed (hit-data transfer, SADC clock transfer, time-

synchronisation)

« First demonstrator ready — autumn 2011
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Continuous data sampling with sampling ADC
On-line data-processing
« Digital filtering
« On-line pile-up recovery
Hit detection and feature-extraction (energy, timestamp)
Timestamp

Clock+Time stamp

Flash Signal Detection MultiEvent
ADC Circuit Buffer

.Fi'_ll;il

H Data
Concentrator
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