Activities of the NTUA-CMS Group on the
Central Detector Control System of the
CMS Detector

Papakrivopoulos loannis
for the
NTUA-CMS group




Outline

* Introduction to Control Systems
* CMS Detector Control System
* NTUA-CMS Activities

3/29/2018 PAPAKRIVOPOULOS IOANNIS 2




Compact Muon Solenoid

SILICON TRACKER

CMS Detector
~im?  ~66M channels

Microstrips (80-180um)

Plxe“s ~200m?  ~9.6M channels

/ CRYSTAL ELECTROMAGNETIC
Tracker - CALORIMETER (ECAL)
EC AL $ ~76k scintillating PbOWO, crystals
HCAL
Solenoid

PRESHOWER

Steel Yoke

Muons /

7

74
/
o

) /|
STEEL RETURN YOKE . ;
~13000 tonnes
SUPERCONDUCTING
SOLENOID 7 2
Niobium-titanium coil / / *
carrying ~18000 A / ‘ FORWARD
/ CALORIMETER
Steel + quartz fibres
. HADRON CALORIMETER (HCAL, S
Total weight : 14000 tonnes Brass + plastic scintillator . ) MUON CHAMBERS \'{ )
Overall diameter :15.0 m ~7k channels Barrel: 250 Drift Tube & 480 Resistive Plate Chambers w
Overall length 128.7m Endcaps: 468 Cathode Strip & 432 Resistive Plate Chambers
Magnetic field :3.8T

3/29/2018

PAPAKRIVOPOULOS IOANNIS

— Silicon strips

ﬂf ~16m? ~137k channels
7

PoMmHOLYS
AvPeoros

E




Detector Control System

* Control the detector

* Monitor the conditions under which it operates

* Sophisticated and sensitive equipment (more that 6 million parameters)
* Take necessary actions

* Around 10% of the total readout channels

* Data used for data quality as well as reconstruction
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Control Systems

* SCADA system (Supervisory
Control And Data Acquisition) ,
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Control Systems at CERN

¥ ATLAS
ALICE
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Runtime DB

Current image of the
control system.

Store values and structures.

Each element of the system
is a data point (DP) of a
certain data point type
(DPT).

A DPT is a structure used to
model data such as devices
(Object oriented way)

A data point consists of
Data point Elements (DPE)
that can hold values
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Finite State
Machine

Efficiency in detector
operation.

Division of system in
nodes

Set of states and
Actions

States from bottom up

Commands from up to
bottom HV LV Cooling HV LV GAS HV LV GAS
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CMS Detector Control System (DCS)

* More than 35 individual systems g «
* Minimal systems modified by a
bunch of JCOP-like CMS
components

* Centralized

* Central DCS responsible for the
maintenance of all the projects

DCS Shifter

Tracker
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Configuration DB

SIEMENS

Runtime database

Contents

SIMATIC

@ Siemens AG, 2014 - 2015. All Rights Reserved.
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CMStwinstallUtils

CMS extension to the JCOP
configuration DB toaol,
CMSfwinstallUtils.

Quick and flexible way of
selecting the datapoints.

Save all information in a single
click.

Comparison mechanism between
system and database
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CMS LHC Communication
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Conclusions

* Overview of the Detector Control System of CMS
* Involvement of NTUA-CMS group in DCS
* Improvement and maintenance of the system

* CMS upgrade
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