eudaq Run Control v2.4.2-6-ga78baad5

State:

Current State: Uninitialised

Control
Init file: /home/lhuth/software/lhuth-eudaq/user/example/misc/scan/ExampleScan.ini

Config file:  default_0.conf

Next RunN:

Log:

ScanFile /home/lhuth/software/lhuth-eudaq/user/example/misc/scan/ExampleScan.scan

Run Number: 89 (next run) aida_tlu:Producer:
Connections.

type “~ name state connection message information

Producer aida_tlu UNINIT tep://127 1 <EventN>3

Producer (cor

void
void
voic
void
void
void
void

void SendEvent

lu

std: :string&>();

ng &name, const st 1g &runcontrol);
DoInitialise(){};

DocConfigure () {};

DoStartRun(){};

DoStopRun(){};

DoReset () {};

DoTerminate(){};

DoStatus(){};

EventSP ev);
ersP Make (con std::string &code »
std::string &runcontrol).:

void onInitialise()
void OnConfigur~~

void OnS#s

Vo



Outline

» Basics of data acquisition system

* Multi-platform network DAQ: EUDAQ?2
* Implementing a device in EUDAQ2

e Data quality monitoring
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From particle interaction to data
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https://www.nbi.dk/~xella/lecture_16Feb2009.pdf

From particle interaction to data
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https://www.nbi.dk/~xella/lecture_16Feb2009.pdf

A bit more complex example

Operating a MIMOSA Telescope at the test beam with an additional timing layer and a DUT

-
/ 1 N\

In charge of steering and monitoring
all DAQ sub systems

Software Layer

Hardware Layer

16-June-2021 lennart.huth@desy.de



* One central runcontrol instance to steer all other Producer 0 o
components within the same network ﬁ
* Runs on MAC,Windows and Unix — developments focused —
on unix (no request for other OS by users since years)
o ) ) ] Producer 1 @
* Finite state machine defining behavior
« Communication with different computers via custom TCP/ x
stack
Producer 2 [ pata
« Each (set of) physical devices is implemented as a —
‘Producer’ =

 Offers data sorting based on trigger Ids or event numbers.
Alternatively direct data storage

* Provides basic data quality monitoring

 Central instance to collect log messages/errors etc
* Synergies with the AIDA TLU (see next talk by D. Cussans)

16-June-2021
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EUDAQZ2 - Concept

Run Control

/

N

Log Collector

Control
Init file:

State:
Current State: Uninitialised

Config file: defautt_0.conf

aida_tiuProducer:

state

essage
UNINIT tepi//127.0. <EventN> 0

bata |Monitor 0
Data Data ‘a(\o‘” Receiver
b
B Collector 0 Data
Data Data Converter
Receiver Sender
Data File Data —
Receiver | | Writer | Converter Ny
Disk
Data Data .
Receten Collector 1
Data
Receiver
File Data e e
Writer | Converter I
Disk
N—

Reset Terminate
Log | (¥ LogConfigs

Load Start Scan




EUDAQ2 Architecture/Linking

—————————— EuRun EuCliProducer EuCliConverter EuCliCollector SEAIEDR BT

1
I \ 4 1
I 1
I 1
| 1
1| EUDAQ2 | Lclo ROOT Pyth Experimental | Extension Libraries :
1 Core Extension Extension Extension Extension | ... !
1
I 1
- :
e e

: Lclo ROOT Pyth

1

1

T ITmmEmEmEsmsEsEsEsEEsEEEEEEEEEEEEEEEEEEEEEEEEEEEmm s

1 1

1 1

| S _): EUDET TLU Example Atlas ITK Strip Plugin Libraries 1

Module Module Module Module

—>  Linkage at building time

-------- Plugin libraries detection at runtime

EUDAQ2 is split into several
components:

— Core: All central components discusses
before

- Executable

— Plugin library: User code, which is loaded
at run time if requested

— Only the core and the plugin to
control the detector needs to be
installed on the readout-PC. Reduces
build complexity

16-June-2021 lennart.huth@desy.de



Finite State Machine

Default after

startup \

Time consuming once after power up steps: At initialize — Frequent steps: At configure

16-June-2021 lennart.huth@desy.de



Communication & Configuration

* All components (but the runcontrol) C.onﬁgurat.ion/lnitialization are passed by
inherit from a CommandReceiver, simple plain text files:
which implements all required Type ~Unique name
communication protocols

[Producer.ni_mimosa]

— Connection procedure # Define the data collector to be used by the producer
EUDAQ_DC = ni_dc

DISABLE_PRINT = 1

- Virtual function to react on state
Changes [Producer.USBpixI4]

EUDAQ_DC = fei4_dc

— Connections to a logging instance TDatatallector niiies
. EUDAQ_MN = StdEventMonitor
— TCP/IP connection EUDAQ_FW = native

EUDAQ_FW_PATTERN = /opt/eudag2/data/run$6R_ni_$12D$X
DISABLE_PRINT = 1

A central logger is used to collect,

display and store Log messages R
from a” ConneCted Components Eﬂgig:i:_;A;j?E;:e: J/opt/eudaq2/data/run$6R_tlu_$12D$X

DISABLE_PRINT = 1

16-June-2021 lennart.huth@desy.de 9



Data Collectors

Any data collection method can be implemented — currently three versions are provided
Direct data storage Triger/EventID sorting
[Producer.ni_mimosa] '
# Dafine tha data enllector
ducer .USB 13
EUDAQ_DC = fei4_dc 11
a— 4
EUDAQ_MN = StdEventMonitor

Lost events

T-U 120npoid

16-June-2021 lennart.huth@desy.de
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Default Online Monitor

BXXEo 013

* Root(6) based gui =

* Plots inter event correlations and hitmaps
of all devices in a single data stream

I
] ' F

* Requires sorted data collection

* Fixed fraction of events will be forwarded to
monitor

» Monitored values are limited to x/y position

» More flexible root monitor implemented by
testbeam users: RootMonitor (would be a
talk on its own:BTTB8 Talk)

‘‘‘‘‘‘‘‘‘
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https://indico.cern.ch/event/813822/contributions/3648334/attachments/1976417/3289790/bttb8_forthomme_eudaqdqm.slides.pdf

User Code - Producer/Converter ‘

class DLLEXPORT Producer : public CommandReceiver{
public:

Producer (const std::string &name, const std::string &runcontrol); Producer Stores da’ta aS Char Vector —_
virtual void DoInitialise(){}; Converter Imp|ementS the I’e-COI"IVGI‘SIOH

virtual void DoConfigure(){};

virtual void DoStartRun(){};

virtual void DoStopRun(){}; tO a Std event
virtual void DoReset(){};

virtual void DoTerminate(){};
virtual void DoStatus(){};

void SendEvent(EventSP ev);
static ProducerSP Make(const std::string &code_name, const std::string &run_name,
const std::string &runcontrol); space eudaq{
plate <typename T1l, typename T2> class DataConverter;
rivate:
void OnInitialise() override final; template <typename T1, typename T2>

void Onconfigure() override final; Implement these eI ;[:I‘L_E,\ ORT DataConverter{

void onStartRun() override final;

void OnStopRun() override final; fUﬂCtIOnS using ConverterUP = stci::um‘c;uz::._;;vtr<Dat.:¢f;<:rw'\fer"cer<Tl, T2>>;
void OnReset() override final; ng T1SP = std::shared_ptr<Tl>;

g T1SPC = std hared_ptr<const T1>;

g T25P = std: ared_ptr<T2>;

1g T2SPC = std::shared_ptr<const T2>;

void OnTerminate() override final;
void onStatus() override;

rivat e
puare DataConverter() = default;

L'Tntngt m_pdc_n; DataConverter(const DataConverter &) = delete;

SHITEEAE TLEIBIE] DataConverter& operator = (const DataConverter &) = delete;
std::mutex m_mtx_sender; virtual ~DataConverter(){};

std: :map<std::string, std::shared_ptr<DataSender>> m_senders; virtual bool Converting(T1SPC d1, T2SP d2, ConfigurationSPC conf) cons
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Getting started and Summary

EUDAQ2 provides: » Check the repository:
- Afinite state machine to steer a set of
subsystems eudaq2

Common Data structure

Run the examples and get
familiar with the structure

Network communication
Logging

Basic DQM

Data storage

Implement your own devices

, | | Test beam campaign to study
EUDAQ?2 is a community project and

actively used within test beams — User yOUI_F dgvelopmgnts under
input always welcome realistic conditions :)

16-June-2021 lennart.huth@desy.de 13


http://www.github.com/eudaq/eudaq
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Backup

lennart.huth@desy.de

14



In general

\!

Three core components:
> The detector

> Readout hardware

> Readout software

Y

A very simple example: Reading out a
photomultiplier with an oscilloscope.

Y

about detector hardware)

A}

Starting and stopping data taking
State machines to control readout

A

16-June-2021

This talk will focus on the last component:
readout software (and some level of detail

image credit
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https://kaizerpowerelectronics.dk/high-voltage/photomultiplier-tube/
https://twiki.cern.ch/twiki/pub/AtlasPublic/ApprovedPlotsDAQ/tdaq-run2-schematic2017.png
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