Sterowanie
kontrola 1
monittorowanie
eksperymentu

Wyklad specjalistyczny IV rok fizyki UJ MT - 2005



Osiagniecia systemu

# of interesting events on tape

Total Efficiency =

# of interesting events produced

= Trigger efficiency * Deadtime ™
DAQ efficiency * Operation efficiency

DAC system not Detector pr*nl:nlems
PUNAiNg background, data qu-:tl ity

weighted by the Luminosity

= All the factors have equal importance. Therefore all of
them need to be optimized.

= The performance needs to be monitored in order to
detect problems and point where there is a need for
improvement.
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= Run Control

= Configuration

= Type of RUN, loading of parameters,
enabling/disabling parts of the experiment

= Partitioning

= Ability to run parts of the experiment in stand-
alone mode simultaneously

= Error Reporting & Recovery
= Monitoring
= User Interfacing
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Kontrola eksperymentu (ECS)

» Data Acquisition and Trigger (Run Control)

= Configuration, ...

= Detector Control (Slow Control)
= Gas, HV, LV, temperatures, ...

» Experimental Infrastructures

= Cooling, ventilation, electricity distribution, ...

= Interaction with the outside world

= Accelerator system, magnet, data storage provider,
offline analysis
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Wymagania dla ECS

= Integrate the different activities
= Such that interlocks can be defined (ex: Stop DAQ when 5Cin

Error)

= Allow Stand-alone control of sub-systems
= For independent development and concurrent usage.

= Automation
= Avoids human mistakes and speeds up standard procedures

= Easy to operate

= Two to three operators (non-experts) should be able to run the
experiment.

= Scalable & Flexible

= Allow for the integration of new detectors

= Maintainable
= Experiments run for many years
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Jak to zrobimy ?

= Keyword: Homogeneity
= A Common Approach in the design and
implementation of all parts of the system:
= Facilitates inter-domain integration
= Helps providing an uniform Look and Feel
= Allows an easier upgrade and maintenance
= Needs less manpower
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Commands
Y

v
Status &

Alarms

To Devices (HW or SW)
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To Devices (HW or SW)
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Konfigurowanie systemu 1

= All the components of the system need to be
configured before they can perform their
function.

= Detector channels: thresholds, calibration constants
need to be downloaded.

= Processing elements: programs and parameters.

» Readout elements: destination and source addresses.
Topology configuration.

= Trigger elements: Programs, thresholds, parameters.

= Configuration needs to be performed in a
given sequence.
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Konfigurowanie systemu 2

= Databases

= The data to configure the hardware and
software is retrieved from a database
system. No data should be hardwired on the
code (addresses, names, parameters, etc.).

= Data Driven Code

= Generic software should be used wherever
possible (it is The data that changes)

= In Delphi all sub-detectors run the same
DAQ & DAQ control software
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= Finite State Machine methodology

» Intuitive way of
modeling behaviour,
provide:

= Sequencing

Heast n

RAMP UP

= Synchrunizu’rion Harmping UP DL D2 ERRCA
= Some FSM tools allow: LD ON
: oK O1or C2TRIP
= Parallelism RAMP COWN

= Hierarchical control
= Digtribution
= Rule based behaviour

L ar D2 ERRCR

Hegat iy

Hamping Daosss 1

0 ared 02 CIFF
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Automatyzacja

* What can be automated

= Standard Procedures:
= Start of fill, End of fill

= Detection and Recovery from (known) error
gituations

= How
= Expert System (Aleph)
= Finite State Machines (Delphi)
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= Hierarchical
= Fully Automated

= Homogeneous

= One single control
mechanism

= One single
communication
system %ﬂ

= Une user O PRI
interface tool
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Interface uzytkownika (Ul)
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Narzedzie kontroli

- o 14 Zi i1 e a0 o 7o B

(] i 10 150 oo ol

G S N L R T ]

10

W Sy

."- I‘d.lJ.l el I [ B | 1 1. .::.
L 1w -0 Fa =2 o L = et (10

B Lo o” T Lk Moo S0 Tod e

S
40
pIRTE!

I
i 1 s F] + u = + = i) 1

M anber -F tiiber i- faron 7 o

Wyklad specjalistyczny IV rok fizyki UJ MT - 2005



System kontrolny na LHC

= Based on Commercial SCADA Systems

(Supervisory Control and Data Acquisition)

= Commonly used for:
= Industrial Automation
= Control of Power Plants, etc.
= Providing:
= Configuration Database and Tools

= Run-time and Archiving of Monitoring Data
including display and trending Toals.

= Alarm definition and reporting tools
= User Interface design tools
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Podsumowanie

Trigger and Data Acquisition systems are becoming increasingly
complex as the scale of the experiments increases. Fortunately the
advances being made and expected in the technology are just about
sufficient for our requirements.

Requirements of telecommunications and computing in general have
strongly contributed to the development of standard technologies
and mass production by industry.

= Hardware: Flash ADC, Analog memory, PC, Helical scan recording, Data
compression, Image processing, Eheup MTPS, ...

= Software: Distributed computing, Integration technology, Software
development environment, ...

With all these off-the-shelf components and technologies we can
architect a big fraction of the new DAQ) systems for the LHC
experiments. Customization will still be needed in the front-end.

It is essential that we keep up-to-date with the progress being

made by industry.
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Cooling
LAN

Subdetector (}ontrol Stations

-

RS-232 ?

P00 Gaddn

mperatures LV system
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Architektura

TRT objects level 0

TRT objects level 1

TRT obpects level 2

5]
L}
[ *
TRT I'llljl,'l::l!\. el | Heesaesw ol AR EEE
=
Q
" = "
: = ]
O )

RS EREE W

Wheels 1- 18

@ ..... o
O

Hayer

Mhodules 1-32

TRT ehjects level 4

DETECTING ELEMENTS - STRAWS
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DU

Temp. chans
/

.

TRT Detector

Detektor TRT w SR1 - Hierarchia FSM

iener

PL500

VME - \ OPC
ME cl)éns CanOpen

ELMB
CanBus

Wiener
CanBus

1
CAEN
LV chans 1
HV chans
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FSM (TRT type) and Statuses

[ UNCONFIGURED ]

[ unknown |

CONFIGURE
CONNECT or RECONFIGURE T~
spontaneous [ CONFIGURING ]
/////~+[ STOPPED }——-§IQBI‘
[ STOPPING ] [ STARTING ]

J—
STOP NOT_READY
~ _, GET_STB

GETTING_NOT_READY [ GETTING_STB ]

BACKNOTRE:;;\‘E‘\\\\///—///

[ GETTING_STB ] [ GETTING_READY

BACK_STB

DAQ status: READY DAQ status
data taking data taking

ON RUNNING OFF
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Statuses

ALARM

WARNING

N ()
—

spontaneous

Legend:

[ Reapy |

Stable state

[ STARTING ]
Transient state
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Firsts Tests
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Close
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BELLE RUN
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THE QAM MANAGER
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The CDC data size isthe measure of data size in kilobyte per event for all hadron-C events. If the value is much beyond the given range,
DSTers should be informed as soon as possible.
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Hadron Cross-Section: is the Lorentz invariant measure of the probability of Hadronic interaction in the e+ and e- initial state.
Assuming the measured luminosity by Barrel Bhabha events is correct, the value ( in nano barn ) for a given run is obtained as follows.

— Tar. o of Hadron— Eeta. f Tor. éme  alapasd
Thad = JILdr = 0B x 1M

The typical nominal value of the cross-section at Upsion(45)is 3.7 nb. A decrease in this value could be due to the shift of the CMS energy
of the two beams. For example in the continuum region the hadron cross-section is less than the nominal value.
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The ACC data size isthe measure of data size in kilobyte per event for all hadron-C events._ If the value is much beyond the given range,
DSTers should be informed as soon as possible.
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DELPHI event display

' . 1. Introduction
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ALEPH event display

‘ Introduction 1. Introduction
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A W*W- decay in ALEPH

e*e (Vs=181 GeV)
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— 2 hadronic jets

+ 1+ missing momentum
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