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The Mu2e Experiment at Fermilab

2

Mu2e is an experiment under construction at Fermilab to measure the
charged-lepton flavour violating neutrinoless conversion of a negative
muon into an electron in the field of an aluminum nucleus

With the expected experimental sensitivity, Mu2e will improve the
SINDRUM I limit (7.0 - 107" of four orders of magnitude

(assuming we will run for three years, with 3.6 - 10?° protons, with a run

time of 6.0 - 107 s, requiring a background under 1 event)
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The Mu2e Experiment at Fermilab

The signal we are looking for is a delayed monoenergetic electron with an

enerqgy of just under 105 MeV (muon mass)
8 GeV pulsed
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* A pulsed proton beam (from Fermilab’s accelerator complex) hits the
production target to produce pions which decay into muons

 The muons get transported via the transport solenoid to the detector
solenoid where they get stopped at the aluminum stopping target

» If conversion electrons are produced in the stopping target, they will

move through the tracker and calorimeter where they can be measured
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MuZ2e Online DAQ and Slow Control interface

Summary:

Online DAQ (otsdaq) overview

Slow Controls connection and EPICS plugin development in
otsdaq

Slow Controls Monitoring in otsdaq
— Monitoring and Slow Controls GUI
Slow Controls Alarm alerts and messages

Slow Controls Integration with otsdaq State Machine and
Alarm handling

— Integration of otsdaq front-end DAQ hardware Process
Variables (PVs) with EPICS (DTC/ROCs/CFO)

— Integration of online data processing output metrics with EPICS
Conclusion
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Mu2e Online DAQ solution: otsdaq
=sots

otsdaq overview

« otsdaq is a Ready-to-Use data-acquisition (DAQ) solution aimed at
test-beam, detector development, and other rapid-deployment
scenarios

* it uses the artdaq DAQ framework under-the-hood, providing
flexibility and scalability to meet evolving DAQ needs

e otsdaq provides a library of supported front-end boards and
firmware modules which implement a custom UDP protocol

* An integrated Run Control GUI and readout software are provided,
preconfigured to communicate with otsdaq firmware
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otsdaq overview
=sots

More info at otsdaq web page https://otsdaq.fnal.gov/

* - Home \ Contact Phone Book Fermilab at Work | Jobs
Fermilab T
* About | Science Newsroom Visit ‘ Resources for ...

P » .

-

Project Homepage & ots

Source Code Documentation

otsdaq is a Ready-to-Use data-acquisition (DAQ) solution aimed at test-beam, detector development, and other rapid-deployment

scenarios. otsdaq uses the artdag DAQ framework under-the-hood, providing flexibility and scalability to meet evolving DAQ needs.
Tutorials (User/Expert Training) otsdagq provides a library of supported front-end boards and firmware modules which implement a custom UDP protocol. Additionally, an
integrated Run Control GUI and readout software are provided, preconfigured to communicate with otsdaqg firmware.

User Manual

"First Demo" tutorial
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otsdaq overview

Mu2e TDAQ components Diagram
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Components

otsdaq overview

Normal Mode

The Supervisor

T
|

(" Configuration GUI |

Supervisor

-

Macro-Maker
Supervisor

.
Console Supervisor

T
1

~

Chat Supervisor

~

Logbook Supervisor,

Front-End

" Front-End Interface |
Plug-in(s)

Supervisor(s)

}":

=sots

‘ Required

Configurable

Data Manager
Supervisor(s)

)

Data Processor
Plug-in(s)

[ Data Buffer(s) }

( Controls Dashboar

Control Interface |

.
ﬂ |

~
~
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Supervisor(s) Plug-in(s)
Visualizer [ Data Processor

g Superyisor(s) A Plug-in(s)
" Board Reader ) artdaq Board [ Data Processor |
| Supervisor(s) Reader Plug-in [ Plug-in(s) } { Dat= Butter(?) }
" Event Builder | artdaq Event
_ Supervisor(s) Builder

Aggregator artdaq Aggregator



otsdaq overview
=:ots

Data Flow Block Diagram

Software
Communication

' Front-End
Communication
‘ Protocol

GUI
(State Machine,
Macro Maker, Custom
Interfaces, etc.)

Front-End Interface Front-End
Plug-in(s) Supervisor(s)

/

- Front-End [ Controls Interface ] Controls Dashboa rd

.. Device(s) Plug-in(s) ___Supervisor(s) Visualization
(ROOT Histograms,
i Visualizer 5 3D Viewer, Custom
>

Supervisor(s) Displays, etc.)

5 ~

\\
[ Data Producer

) Data Consumer
Plug-in(s) ] [ Data Buffer(s) [

Plug-in(s)

J

DISk
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otsdaq overview

Data processing: Page example

« Data processing is the primary responsibility of the online DAQ. Mu2e’s event
window data will be processed through artdag modules

« Data processor plugins is provided by otsdaq core

« DQM metrics are distinct from e
event rate and data flow metrics
(which artdaq provides)

[X][.-Channeli_Occupancy

« DQM generates data products
that are sent to an artdaqg
Dispatcher, which aggregates
DQM metrics and presents _ _

e

them to a visualizer application :/ﬂ\ :
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Slow Controls connection and EPICS plugin development
in otsdaq

Experimental Physics and Industrial Control System -
=uots™ 12

Accelerator
ACNET CRR DCS (EPICS)
16 Oct 17 TDAQ IDR

ACNET
Y, Detector Control System 26 Oct 2017

Beam data "Be
g (EPICS software
+ CSS/Phoebus/COTS) gperator

Solenoids ///,interfaces

Process Controls EPICS
s oty IFIX base Alarm
15 Feb 18 . —
Muon opC dlient server
beamline \ \
Solenoids Archiver =— SQL
Fluids RDBMS
controls
Rack monitors ROCs Detector mode info

Each arrow on this diagram is
a network connection. DAQ status Computer status = etc...
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Slow Controls connection and EPICS plugin development
in otsdaq

Channel subscription to EPICS
EPICS

* Value &otsﬁ %

Alarm (Status, Severity)

Settings
— PV Unit, Lower and Upper Warning Limits, Lower and Upper Alarm
Limit, Lower and Upper Control Limits, Lower and Upper Display
Limits
« Channel history and alarms retrieving from EPICS Archiver
Databases EPICS

— dcs_archiver & - .
ots

— dcs_alarm

— dcs_log
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Slow Controls Monitoring in otsdaq

Slow Controls Software purpose

 Allow the user to monitor or interact with their own DAQ
hardware. Able to see things such as:

Alarms, Warnings, Readouts, Timestamps, Status
* Interact through a web interface that is:
Lightweight, User-Friendly, Plug n’ Play, Customizable

EPICS

SLOW CONTROL
SYSTEM OTS DAQ SERVER

EPICS S'E‘)’;"Sﬁt‘)’g:r‘;'s REQUEST
! INTERFACE . HANDLER
Supervisor
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Slow Controls Monitoring in otsdaq
=:ots

Slow Controls C++ Hierarchy

Controls Dashboard xdaq Supervisor
Supervisor(s) | GUI server
y
.
[ Controls Interface ots::ControlsVInterface virtual Controls Interface
-~

Plug‘-in(s)
Configurable through otsdaq

::subscribe( pv name )
::unsubscribe( pv name )
::getList() //of pvs
::getCurrentvValue( pv name )
::getSettings( pv name )

\
Epics Interface ) | ots::Epicsinterface Controls Interface
Plug-in Implements virtual interface in EPICS style
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Slow Controls Monitoring in otsdaq
— . =s0ts

Slow Controls GUI Hierarchy

Epicsinterface.h

Interface #2

Interface #3

’ Interface-specific classes ‘

~ SlowControls
Dashboard
FileTree.js

¢ SlowControls
DashboardEdlt jS

15 09/14/2020

SlowControls
Dashboard
FileTree.html
N\ SlowControls
} Dashboard
Edit.html

Base Class for

required functionality
Supervisors

Controls
Vinterface.h

SlowControls :
Dashboard.js

Controls
Dashboard
Supervisor.h

i

Network Communicatiol

SlowControls
Dashboard.html

a )
K Widget )
%{ =—
\\C Widget )J

Sending updates

Widget functionality,
Polling for updates
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Slow Controls Monitoring in otsdaq

Configuring by specific tables in otsdag

DesktoplconTable, XDAQApplicationPropertyTable, XDAQApplicationTable, XDAQContextTable

ation GUI in otsdag desktop environment

Configur.

Configure

S CUNSULESUPE! vV LSUI
" LogbookSupervisor
‘ VisualSupervisor
ConfigurationGUISupervisor
State c:ControlsDashboardSupervisor
Machine ApplicationGroupID : mainContextApps
—tLinkTosupervisorTable- (UIDIS » //Auto-generated from mock-up.

SlowControlsDashboard®)
SlowControlsInterfacePluginType : EpicsInterface
SlowControlsChannelSourceTableList : DTCInterfaceTable

LinkToConfigureAlarmsToMonitorTable-(GroupID
= ConfigureAlarms)

Config @ LinkToHaltAlarmsToMonitorTable-(GroupID = DEFAULT)-DISCONNECTED

Subsets & LinkToPauseAlarmsToMonitorTable-(GroupID = DEFAULT)-DISCONNECTED

& LinkToResumeAlarmsToMonitorTable-(GroupID = DEFAULT)-DISCONNECTED

= LinkToStartAlarmsToMonitorTable-(GroupID =

StartAlarms)
dummyAlarm

AlarmGroupID : StartAlarms
AlarmChannelName : Mu2e_TDAQ_${MU2E_OWNER}_ExampleInterface@/dummyRegister@

» //Auto-generated from mock-up.

» //Auto-generated from mock-up.

DB Utilities IgnoreMinorSeverity False ®
LinkToStopAlarmsToMonitorTable-(GroupID = DEFAULT)-DISCONNECTED

& LinkToRunningAlarmsToMonitorTable-(GroupID = DEFAULT)-DISCONNECTED
Status : On @
[R—— Class : ots::SlowControlsDashboardSupervisor

JL;\ Id : 282
Instance : 1
! ) Network : local
System Slow Group : daq
Status Control Module : ${OTSDAQ_UTILITIES_LIB}/libSlowControlsDashboard.so
Subsets ConfigurePriority : @
StartPriority : 0
StopPriority : @
& LinkToPropertyTable-(GroupID = DEFAULT)-DISCONNECTED
MacroMakerSupervisor
CodeEditorSupervisor

16 09/14/2020 Antonio Gioiosa | SIF 106° Congresso Nazionale




Slow Controls Monitoring in otsdaq

Basic Widget Mechanics
« All widgets have six required methods:

init(), getParameters(), setParameters(), setupPVs(), newWidget(), and newValue()

(see also Control System overview Mu2e Document 9082-v1)
Widget properties

« Dynamic sizing

* Proper handling of setups

« Value error, warning and alarm handling
« Disconnection handling

Load and save dashborad page in XML

Cs-Studio Phoebus compatible format
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Slow Controls Monitoring in otsdaq

Example of page loading

Slow Controls Dashboard

Examples

|| Pages
|| private
__ phoebus_test1l

_§ Load Paye in new
Y Desktop Window
S§ Load Page in new
s§ Browser Tab
Create a desktop

Slow Controls Dashboard icon
n— —

Example of loaded page

File EditMode

Mu2e_Weather_2/temperature_degF
Status: NO_ALARM

Mu2e_Weather_2/humidity Severity: NO_ALARM

Status: NO_ALARM plidsy PV Name

Severity: NO_ALARM i max = T
e

Mu2e_Weather_1/te...

Mu2e_Weather_l/te...
Mu2e_Weather_1/wi...
Mu2e_Weather_2/b...
Mu2e_Weather_2/pr... | EElnc 5

5|

Mu2e_Weathdl —
Status: NO_ALARM
Severity: NO_ALARM
Production Detector TDAQ LED

3 Transport S
Solen o Solenoid  4r

Solenoid
2.0 Stopping Calorimeter 15:30 15:40 15:50
Target Tracker Feb 25, 2020

amplitude

Production
Target Collimators

time
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Slow Controls Monitoring in otsdaq

Example of widget settings window

Slow Controls Dashboard

LABEL

Examples
Editor
Slow Controls Dashboard

Edit Attributes
W2 e 1%
File EditMode \

Mu2e_Weather_2/temper:z Slow Controls Dashboard
3 Status: NO_ALAF - —
Mu2e_Weather_2/humi Severity: NO_ALA PV Name - ‘ value ‘ Y.

widget-0

% Mu2e_Weather_1/so... Jlll W/r \ s
| | dits PVs
Mu2e Weather 1/te... [[llegC N i
; ‘ ~dit
Mu2e_Weather_l/te... -3 de N Attributes  {Mu2e:TDAQ_shift:Examplelnterface0:dummy

Mu2e Weather 1/wi... i-nph? \ Mu2e:TDAQ_shift:Examplelnterface0:dummy
= = |

Mu2e Weather 2/b... 3-6.0 ; N Mu2e:TDAQ_shift:Examplelnterface0:dummy
MiiDa \Waathar 2/nr i_inrh‘ N

Mu2e_Weather_1/temperatur:
Remove

Editor Panel

Choose your widgets:

e REAESE

(‘f‘ NI Default Values

Cancel

Name: Basic Root file viewer
Type: Root file

widget attributes editor

Editor Panel
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Calorimeter monitoring and the Slow Controls GUI

Examples: Import an xls file in a 2D-stop light widget
R

7 wes B crystals naming3.xlsx
= Menu v & ol =N e} < m Insert Page Layout Formulas Data Reviev

EJ > cut é calibri -8 oA A
paster [LJcopy Format B [ U - Welcome to Mu2e ots, Antonid

Painter

Please choose a CSV formatted data file (i.e. commas for
columns, and new lines for rows) to upload, and choose
whether you want to replace the current data or
prepend/append the new data:

Choose File INOR{ER eI

Upload File | Cancel

)000000000000000m

Editor Panel
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Calorimeter monitoring and the Slow Controls GUI

" Slow Controls Dashboard TEED
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Slow Controls alarm notification by System

Message

Configured by specific table in otsdaq:

Configure

je— ApplicationGroubID : mainContextApps £

L__=rLinkToSupervisorTable-(UID =

SlowControlsDashboard®)

I SlowControlsInterfacePluginType : EpicsInterface

I SlowControlsChannelSourceTableList : DTCInterfaceTable

L@ LinkToConfigureAlarmsToMonitorTable-(GroupID

= ConfigureAlarms)

= LinkToHaltAlarmsToMonitorTable-(GroupID = DEFAULT)-DISCONNECTED

= LinkToPauseAlarmsToMonitorTable-(GroupID = DEFAULT)-DISCONNECTED

& LinkToResumeAlarmsToMonitorTable-(GroupID = DEFAULT)-DISCONNECTED

L@ LinkToStartAlarmsToMonitorTable-(GroupID =
StartAlarms)

@ LinkToStopAlarmsToMonitorTable-(GroupID = DEFAULT)-DISCONNECTED

@ LinkToRunningAlarmsToMonitorTable-(GroupID = DEFAULT)-DISCONNECTED

L= LinkToAlarmAlertNotificationsTable-(GroupID

= AlarmNotifyGroup)

= TrackerExperts

= CaloExperts

=ALL

» //Auto-generated from mock-up.

//Auto-generated from mock-up.

» //Auto-generated from mock-up.

» //Auto-generated from mock-up.

AlarmNotificationsGroupID : AlarmNotifyGroup
WhoToNotify : *
DoSendEmail : No @
=HLinkToAlarmsToMonitorTable-(GrouplID =
StartAlarms)
dummyAlarm
AlarmGroupID : StartAlarms
AlarmChannelName : Mu2e_TDAQ_${MU2E_OWNER}_ExampleInterface@/dummyRegi
IgnoreMinorSeverity : True @

» //Auto-generated from mock-

Status : On @
Class : ots::SlowControlsDashboardSupervisor
Id : 282 X

22 09/14/2020
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Slow Controls alarm notification by System
Message

System message alarm notification example

Show Desktop € o Welcome to MuZ2e ots, Antonio n Sign out @ a

Slow Controls Dashboard

| System Message Received at 20:01:19 &
Slow Contro Alarm Notification: PV:
MuZ2e_TDAQ_shift_Examplelnterface0/dum
at time: Mon Mar 30 13:01:07 2020 value:

1233 stauts: HIHI severity’ MAJOR PV Name Alarm Status Alarm Severity Last Up&
Mu2e_TDAQ_shift_Examplelnterface0/dummyRegister0 HIHI MAJOR 03/30/20!

< |

DB Console
Utilities

— | pre—

i\, [
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Integration with State Machine

« State Machine Configuration and data subscription to

EPICS
« Alarm propagation (from EPICS) and otsdag State Machine

handling
DAQ HW, artdag and DQM

metrics configuration Alarm Configuration

State Machine

Configure zj2ljojx r 5 Configure =R
e The current state is
Tolicationcromin - matncontexipes Confi = LogbookSupervisor
T R Configured e
FESu or0) = @ ConfigurationGUISupervisor

ontrolsDashboardSupervisor
Applicationrouptd : mainContexthops
& LinkToSupervisorTable-(UI

uper
i KToPEtnter faceTable- Groupld = " e
FEGroLpo;

L= —Exanpumerracea
» //huto-generated from mock-up.

ot fpce eIy ot SlouControlsDashboard0)
CDliens O Enertoce = SlouControlsnterfacePluginType : Epicsinterface
oLinTorErypersoe (1D = DTC0) J1nito-gen State E SlowcontrolsChannelSourceTableList : DTCInterfaceTable
L inkToStottontrotachanneI Tab1o-(GroupID = : 5
foi ok comay Gro B e ) SLinTocont igureNlarasTooniorTable-(GrowID "/ /uto-generated from sock
< dummyRegisterd (Cg) L inkToHal tAlarmsToboni tor Table-(GroupID = DEFAULT)-DISCONECTED
= = DEFAULT

FEGroupid : DTCE_SlowControlsChannels
Status : On

DEFAULT)-DISCONNECTED

»  //auto-generated fron mock-up.

p:
= LinkToResumeAlarnsToMoni torTable-(GroupID
S LinkToStartAlarmsToMoni torTable-(GroupID =
StartAlarns)
= dunmyALarm
AlarmGroupID : StartAlat
AlarnchannelName : Mule TDAQ ${MU2E_OWNER)_ExampleInterfaced/dunmyRegisterd

unsigned short

eaddress : 002
ot : 0

i bk&. e - ey rscomeces
Ot
AlarmsEnabled . ¢

: False @
LowLouThreshold : DEFAULT
es DEFAULT.

Module s(ovsmq UTILITIES L18)/1ibSlowControlsbashboard. <o
ConfigurePrior
StartPriority
Stoppriority

HighThreshold : DEFAULT
ighHighThreshold : DEFAULT
L 1 ~(UID = DEFAULT,
127.0.0.1

SlowcontrolsTxsock

SlowcontrolsTxsocketPort :

regatesavingenabled
St = (ome/iveraiota/
ixFileNase : SlowControls

tatus : On @
Class : ots::FESupervisor
1d : 210

artdaq EPICS metrics
Plugin

24 09/14/2020

Next Run Number: 15

Elapsed: 0:02:22
Setup Alarm  Toggle View

Parameter Setup
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& MacroMakerSupervisor

)Lmkl’ﬂPrnpertyTab]e (GroupID =
= CodeEdi torSupervisor

DEFAULT)-DISCONNECTED

otsdaq EPICS Plugin
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Integration with State Machine

« Alarm propagation (from EPICS) and otsdaqg state machine
handling is available: needs just to identify which PV alarms,
status and severity will be propagated

State Machine Lo P

The current state is
Configured

« Tables and parameters designed for

configuration

— SupervisorTable parameters:
« Slow Controls Interface Plugin Type
« Slow Controls Channel Source Table List (HW list
i.e. DTC Interface, CFO Interface)

— Alarms To Monitor Tables for transition to states:
« Configure
 Halt
 Pause
« Resume
o Start
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Integration with State Machine

« Alarm propagation (from EPICS) and otsdaqg state machine
handling: Example on “Start” transition

State Machine

ck to transition from
Configured to Running

State Machine

Close Errors
Note: Newest messag

Configured
(8

Sgge) Previous State

tsd
Next Run Numb:

Parameter Setup

ourir { larms m

Configure v|2- (0%

= LoghookSupervisor
isualSupervisor
onfigurationGUTSupervisor

Found \
‘Mu2e_TDAQ_shift_| t ro' st
{U me=1582478( ¢ % 2 MAJ Op}] —.;:an r ardsupervisor

onGroupId : mainContextApps
pbilsuals, (105 > /fauto-generated fran mock-up

SlowControlsDashboards)
| rfacepluginType : Epicsinterface
melSourceTableList : DTCInterfaceTable

5LinkToConf ) .
= ConfigureAlarns) » fron pock-up.

~t Al | ~ P \
Total S an
ELinkYnNal!AhrleoHam(nr'ahl!'(ﬁrmly]l] = DEFAULT)-DISCONNECTED

sLinkToPauseAlarasTokonitorTable-(GroupID = DEFAULT)-DISCONNECTED
LinkToResuneALarnsToboni torTable-(GroupID = DEFAULT)-DISCONNECTED
ELinkTostartAlaresTofonitorTable-(Growld = L

StartAlams)

Slow Controls Dashboard
B
IE Alaraérou
o h‘ler(GmuyID = DEFAULT)-DISCONNECTED

File EditMode
\:i»LinkYosprlar!s
3LinkToRunningALarmsTooni torTable-(GroupID = DEFAULT)-DISCONNECTED

VPV Name 'valuc 'Alarr;\ Stat... 'Alarm i .
| L staus

Mu2e TDAQ_shift_Examplelnte... -e HIHI AMAJOR

StartALarns
Mude_TOAQ_${MU2E_OWNER)_Examplelnterfaced/dumyRegisterd
: False 0

on
ts: : SlowControlsDashboardSupervisor

i1
local
g

ITSDAQ_UTILITIES._L18}/1ibSlouControl sDashboard. o
y: 8

L LinkToPropertyTable-(GrouplD = DEFAULT)-DISCONECTED

tz Hacrolaker Supervisor
= CodeEditorSupervisor
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Integration of otsdaq front-end DAQ hardware and artdaq
metrics with EPICS

Actions designed and developed in otsdaqg

otsdaqg DCS channels Front End and tables configuration
otsdaq State Machine configuration implementation
add/update channels info for IOC and Archiver DB
software 10C restarting

EPICS Archiver restarting

new otsdaq epics_plugin channels subscriptions to EPICS

N o a0 b~

Sending configured channels values to EPICS:

otsdaq DCS channels new values — artdaq Metric Manager
— software IOC — EPICS — otsdaq DCS GUI
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Integration with State Machine

« otsdaqg FE (DTC/ROC/CFO) / artdag metric new channel or new slow control
setting — configuring State Machine — EPICS DBs and IOC configuration

« otsdaq Interface— otsdaqg CA subscription and DBs select — Monitoring

State Machine Ol C1X:

Configure

otsdaq EPICS interface

Y
S

EPICS ARCHIVER
DATABASE

Monitoring

_

28 09/14/2020

otsdaq EPICS interface:
Channel Access
subscription for PVs Values,
Settings, Status, Severity

retrieving:
PVs List and history
Last Alarms and Alams Log

Y

OTS IOC

EPICS SERVER

~_

T

~_
EPICS

e ARCHIVER

e ALARM
e LOG

DATABASES
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Online data processing output metrics and EPICS

Artdaq Builtin Metric Inventory

otes: N{RANK) Wil ba replacad with appepriate rnks. Some plgine My pirfrm trandfomaation: on thise Aims , for examels, Graphite_matdc reslacis Sacs Wi Undirscons.

artdaq_utilities
Name Level Units Mode(s) Source Class Notes
. e e Foniii i e b
e 3 rtdaq trac kS a | arge num ber o) e s | e e e o
artdag
Name Level Units Mode(s) Source Cass Notes
- Fragmant Count ) fragrnts LasPant BoardieaderCore
Mmetrics apout event rate an s T
Amrage Fragrent Sioe 2 e fragresnt Amrage BoardieaderCore
Oata Rate 2 e we Amrage BoardieaterCore
ataflow. which can be enable T —
OAQ Transition Time Kl Y Accurdate | Cavmantabie Reconds the amaunt of Lime spent in randticns
at the metric plugin level S e
st Lojmme e sewete
e ey
. bytesteal 3 8 LasPant SharedMemor e ader
e user can senda a supset O s P
Mg Procesang Teve 2 . Amrage SharedMemoe @i ader
[] Qe e s £y LasPant SharedMe o e ader
-t -t E P I o AR AT T s 18 i P A
mertrics 10 Sures st e o
e ot
Heater Receive Time From Rark % (RANK) s . Acourmlate
Tetad Mecave Sine From Rank % (RANK) s L] Acosrmckate | D0t Reos i w Vi nager
s = o
e e i e e———
al R A Fragrent Wat Tima From funk S(RANK) 3 Y Amrage 0ot M1 ' AV g
i w15 s Ay Shared Mamcry Wait Timw Froes Rank N(RANK) |3 * Amrage 030 L R | v M g
Oata Ruouwe Rate From Rank N(RANK) s s Amrage 0 0 P e £ g
e e ueenres
» el . Total Rowcuva Rate From Rank N(RANK) s & Amrage | DataRucuiwranager
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EPICS Database
« Postgres DBMS

123 channel_id

123severity_id

&) smpl_time

123 nanosecs -

RBC name

123severity_id [*”
123 status_id [

123 num_val
123 float_val

123 status_id

aBe str_val

RBC name

aec datatype  fo
\
array_val

123retent_id

ABc descr

123id '

RBC yersion

[ =

123 channel_id

123 channel_id
©smpl_time |o_____ 9l
123 nanosecs

123seq_nbr

123float_val 0

ABC name

aec descr

123 grp_|d

123 smpl_mode_id
123 smpl_val

123 smpl_per
123retent_id

123 retent_val

123 channel_id

123 enum_nbr

aec enum_val
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123 smpl_mode_id

ABC name
e descr

123eng_id

ABC name
aec descr
mec yril

123 grp_id

8¢ name

123eng_id

aec descr

123 enabling_chan_id
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123 channel_id

123 Jow_disp_rng
123 high_disp_rng
123 [ow_warn_lmt
123 high_warn_Imt
123 Jow_alarm_Imt
123 high_alarm_Imt
123 prec

ABC ynit




Conclusion

Mu2e TDAQ system and slow controls integration status

« Advanced Slow Controls Monitoring in otsdaqg

« Real configuration to send otsdaqg front-end DAQ hardware,
data processing and DQM in EPICS

« Real configuration and Integration with State Machine

* hardware tests are going on

e connection with otsdag @ muZ2e building will be done in the
next years 2021-2022
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