Status and Plans for the Array Control . ' cta
and Data Acquisition System of the

Cherenkov Telescope Array

I. Oya1 M. Fuessling!, U. Schwanke?, P. Wegner!, A. Balzer3, D. Berge?,

'J. Borkowski*, J. Camprecios®, S. Colonges6 J. Colomé», C. Champion®,

V. Conforti’, F. Gianotti’, T. Le Flour®, R. Lindemann', E. Lyard®, M. Mayer?,
D. Melkumyan1 M. Punch6 C. Tanc110 T. Schmidt!, J. Schwarz!°, G. Tostill,
K. Verma!l, A. Weinstein!2, S W1esand1 R. Wlschnewsk11 for the CTA

| Consort1um13 7

lDESY’Zeuthen, Germany, ?Institut fiir Physik, Humboldt-Unive;fsitdt Zu Berlin, Germany, 3GRAPPA, Anton Pannekoek

Institute for Astronomy,University of Amsterdam, The Netherlands, *IN. Copernicus Astronomical Center, Poland,
°Institut de Ciencies de ’Espai(IEEC-CSIC), Spain, °APC, Université Paris Diderot, France;, "INAF/IASF - Bologna,
Italy, 8Laboratoire d’Annecy-le-Vieux de Physique des Particules, France, 2ISDC Data Centre for Astrophysics,
Stuitzerland;: WINAF Osservatorio Astronomico diBrera, Italy: 1! Universita di Perugia, Italy 2lowa State University,
USA, T5See wwuw.cta-observetory.org for full author S&-affiliationilist ~ - -~ - z

The Cherenkov Telescope Array (CTA) will be a ground-based very high energy gamma-ray instrument consisting of
two installations and more than 100 telescopes in total, to be be deployed on the northern and southern hemispheres.
The performance requirements and the inherent complexity in operation, control and monitoring of such a large
distributed multi-telescope array leads to new challenges in designing and developing its control software and data
acquisition (ACTL) system. Among these challenges, the system will have to acquire data at rates of few GB/s, while
monitoring the hardware and environmental conditions which are provided by tens of thousands of sensors. An
extensive set of solutions has been proposed to fulfill the requirements. The solutions are being benchmarked via an
Intense prototyping activity, both in prototype telescopes and in a newly deployed test-bed computing system.

/SYSTEM OVERVIEW A /THE SOFTWARE FRAMEWORKS A

 The software will be implemented within the Alma
Common Software (ACS) framework [2].

 ACS implements a container-component model
and supports C++, Java and Python.

 Hardware devices will be accessed via the
industry standard OPC UA [3].

 The data from the cameras will be transmitted via
specialized protocols [4].

CTA operations will be carried
out from on-site data centres at
the sites. For each installation,
the following will be provided:
 The software to control,
acquire scientific data, and
monitor the instrumental
performance of the arrays.

 The interface for the
. [ Array Control Software (based on ACS) ]
operators on site to steer
the system. 4 s

* The computing hardware for Telescope Array and Dedicated OPC UA
execution of this software, Central Calibration Devices Pr<;0<:ols >

mass storage, and on-site
analysis procedure [1]. [ Cherenkov Cameras J [ Other Hardware ]
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* Atotal of ~1500 cores for the CTA - An automatic scheduler based on Al
southern array (~870 for northern technologies for optimizing the array operations
one). and maximizing the scientific return [6].

* An on-site storage system with + A central control system which executes
3PB (1.5 PB) capacity for the observations, controls, and coordinates the
southern (northern) installation. whole array.

* Network to connect each - A data acquisition system for the acquisition of
telescope via a fibre cable telescope Cherenkov data, implementing the
allowing for 12 single connections further filtering of data and its storage.

(up to 10 Gbit/s each). « A software array trigger for array-level selection

A time synchronisation system of events.
based on the White Rabbit - A slow control system, integrating the low level
technology [5]. control of devices.

* Atest-bed computing system to . A centralized configuration and monitoring
validate the software before

CTA site

Telescope
Array

On-Site Data Centre

Central
Calibration
Devices

Central Control System
Scheduler
Slow Control System
Monitoring System
Data Acquisition System

Data Centre(s)

Central Network

deployment Clock Distribution system.

' Network

7 N
ACKNOWLEDGEMENTS REFERENCES | o

[1] Bulgarelli. A., et al. The On-Site Analysis of the Cherenkov Telescope gl]\:éirl?éf}eﬁte:tomchrrrr; Mlgg;:;a;:;:igtr‘h; gaAta;;caqrleztl,lon of the
We gratefully acknowledge support from the Array. Poster session 2 GA, Board 26 pe Array. _ !
agencies and organizations under Funding [2] Chiozzi, G., et al. SPIE Conference Series 5496, 205-218 :zi ie':ram’ j ett al" ZOAO:f'" PI"°‘t’e:d'"gs °: 'C?ILECPTiSOTbUCOOt
. _ . _ . _ olomé, J., et al., "Artificial intelligence for the servatory

Agenczes at www.cta-observatory.org ; [3] https://opcfoundation.org/about/opc-technologies/opc-ual/ scheduler”, Proceedings of SPIE Vol. 9149, 91490H (2014) )

www.cta-observatory.org



