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/ Abstract \ /4 DQM4HEP - Visualisation and GUI
Currently there is a lot of activity in R&D for future colliders. Multiple detector prototypes are Analysed data suitable are encapsulated in “monitor elements”, which are the main unit of all
being tested, each with different requirements for data acquisition and monitoring, which has graphs, charts, etc. The behavior, type and attributes are defined by the user during the writing of
generated different ad-hoc software solutions. We present DQM4HEP, a generic C++11 framework modules. .
for online monitoring for particle physics experiments, and results obtained at several testbeams o
with detector prototypes using the framework as it was developed. We also present the currently Monitoring Interface
ongoing work to integrate DQM4HEP and EUDAQ, which will allow these to work together as a * Manual or automatic updating
complete and generic DAQ and monitoring system for any detector test, as part of AIDA-2020. * Monitor elements are arranged in a
\ / folder- or tree-like structure
* The elements displayed are
/ . \ customisable via a dedicated GUI, or from
1 The AIDA-2020 Project and Common DAQ a steering file
* The canvas can be custom-organised,
AIDA-2020 is an EU project for advancing research and development infrastructures for particle with multiple canvases open at any time
physics detector development and testing, comprising 24 member countries and the CERN » Monitor elements are interactive (e.g
collaboration. ROOT objects ) so can be manipulated; — S [
The project is split into Work Packages; Work Package 5 is "Data acquisition system for beam zooming, scaling, fits, saving, etc. |
tests", aiming to develop hardware and software to improve the infrastructure and tools available Figure 3 — A canvas of plots from an SDHCAL testbeam
for testing new detector components in beams, especially for testbeams involving more than one S .
detector component. ] ot puttacr: (T ) CONOMATIC | JKILL e iz Job Control Server GUI
The difficulty of this task is compounded by the various different detector types; different event o kst s e o ey PROCESS > bileielr el Ceniel U LIS C
517 RUIEN, (RRIEES; IntEE o (nes, Eia.iieh® Comalilie CLIE el ClEEeier ComponeE R EEmmbnmbmocs | wpimg ves| fUNNING Processes
difficult. The goal of common data acquisition is to meet this challenge by making portable e f:izz:;;’zm:3:::::;:iizm3::&552.&:3 = :z;: b e * Start/stop DOM4HEP processes
software, reducing or eliminating the work of developing DAQ systems. EE}E » VView or change parameters used
Eb dz ahi —— * Manually control the system while
Load file Reloadl:lTGjp::?anv — — running in offline mode (USGfUl for
/2 DQM4HEP - Programming Paradigms and Structures \ testing analysis)
K Figure 4 — Annotated picture of the job control server GUI * Open logging files /
The Data Quality Monitoring for High-Energy Physics (DQM4HEP) framework has recently been
developed for use as an online monitoring and data quality tool for physics testbeams, written in the
C++11 standard and using Qt4 for GUI libraries!". / . . \
DQM4HEP is programmed with genericness as it's core paradigm, the architecture using D Implementatlon in AIDA-2020 common testbeams
algorithms independent of data type (int, float, ROOT object, etc.). This results in more flexible,
portable and easily reusable software. Several testbeams have been using DQM4HEP with various detector configurations and beam
As of now, DQM4HEP does not have a standardised method to access data from the DAQ, but setups. Testbeams have taken place both at the CERN SPS and the DESY Il beamlines, using
currently ongoing work will allow it interface with the DAQ via the EUDAQ program (see Section 6). the CALICE-AHCAL, EUTelescope, AT =
The generic nature of the framework lies in two core features: SDHCAL and SIWECAL detectors in i e
* The Event Data Model abstraction allows the user to define the type and structure of an event various combinations.

and how serialisation should be handled. DQM4HEP allowed shifters to

The plugin system allows the inclusion of any user-defined classes via external libraries, such quickly notice issues during the

as to select the serialization process, online analysis, etc. testbeam Such_ as:
* Bad gas circulation e ol

 Hardware faults such as dead or ,
unresponsive channels, or noisy
electronic from bad
cables/connectors

Each process can be linked over network via TCP/IP or HTTP

To implement this solution for a specific experiment, the user must define:
* The event type and serialisation method

* The online analysis tasks

s B sop s i

* Incorrect beam configuration or Ve w ey §ORWwwe e
Start/End of run (Http POST) placement Figure 5 — An assortment of plots from SDHCAL, SIWECAL
K and AHCAL testbeams /
DQMA4HEP
D%MOIE’vent (DIM)
ullaer
Run Control / . \
R 6 DQM4HEP and EUDAQ - Working together
(/dev/shm) (DIM) . . . :
EUDAQ can be used as a generic DAQ, while DQM4HEP can be used as a generic data quality
Sl monitoring tool. Both are hardware-independent and when used in concert may form a fully-
[ bAQ o Anz.yf.s featured, generic and portable DAQ/DQM system, replacing most software used during beam tests.
collector e ——— (DIM) Development of an online linkage is underway, _
nitor men - - rom ™
) S ot P St - which will allow EUDAQ to stream events to o L
| t I Data Converter
pxternal Jj{s'candauone i [ > DQM4HEE processes online. | el | i
i modules Once this is completed, the_comblned | "\ amteudan |,/ 1010 Svoam |
) . Remote process managment (DIM) EUDAQ/DQMA4HEP system will allow a fully-generic m—
Tasks I ZN \ DAQ and monitoring system. The only detector- IR P e
[ Developer | (_Engincer ] o 2 _(om specific components will be: ﬁ ﬁ e -
J I"Itl' START,STOP ] (Raw) | (LCIO)
o nteral] (TG S cervers | - « EUDAQ Producer and DataConverterPlugin ——— L
- S * * Event type and serialisation method -
K Figure 1 — Diagram of DQM4HEP software architecture / * Online anaylsis tasks and modules Figure 6 — A diagram of the future EUDAQ-DQMA4HERP str eaminy
/3 EUDAQ - A generic data acquisition framework \ /7 Conclusion \
Originally designed as data acquisition software for EUDET-type beam telescopes, EUDAQ has This generic and modular framework for data quality monitoring systems was created with full
grown to become a generic DAQ framework for other detector types. EUDAQ is designed so that flexibility across the experiment's setup, including the plugin system, event data model abstraction,
the core is flexible and portable, and all hardware-specific components are separate and can be tools to develop dedicated and user-defined implementations (DAQ, serialisation and analysis
created, used or ignored at the user's discretion'?. interfaces)
o The framework has been tested in dedicated implementations for two combined testbeams,
Run Control _— The distributed process producing successful and useful results during multiple campaigns both at CERN-SPS and DESY |I.
mman flow ] ] ] ] 11 ] ] ]
/ M structure of EUDAQ allows The combination of EUDAQ and DQM4HEP fulfills milestone MS67 “Data quality monitoring tools
Producer 0 SE:LL | » Data |Monitor 0 |nd|V|dua| elements to be %ady” for Work Package 5 Of the AIDA'ZOZO prOJeCt /
i e Data| 0% Receiver swapped out, saving effort
SE::!aer Collector 0 Colr:::;?'ter .
Defa Data and development time,
= baa | | File ™ Daw compared with custom-writing
Bk cat i — \ Receiver | | Writer | Converter . / f k I d d f h . f . \
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— T— online monitoring component,
st it is not being discussed, and Contacts: oy
X may be removed from future dgm4hep@gmail.com dgméhep.github.io
Log Collector : - The authors would like to thank the CERN-SPS and DESY || remi.ete@desy.de EUDAQ on Github
versions in favour of . . . Ny eudag.github.io/
DQM4AHEP beamline staff, and the Forschung mit Lepton Collidern (FLC) antoine.pingault@ugent.be AIDA-2020 website
' group at DESY. tc297 @sussex.ac.uk

\ Figure 2 — Diagram of EUDAQ software architecture / K aida2020.web.cern y
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