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The Mu2e Experiment at Fermilab

(W + Al — e + Al)

With the expected experimental sensitivity, Mu2e will improve the
SINDRUM Il limit (7.0 - 10°"3) of four orders of magnitude

(MuZ2e intends to reach a single event sensitivity of 3.0 - 107",
assuming we will run for three years, with 3.6 - 10°° protons, with a run

time of 6.0 - 10” s, requiring a background level below 1 event)
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The Mu2e Experiment at Fermilab

The signal we are looking for is a delayed monoenergetic electron with an
energy of just under 105 MeV (muon mass)
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Mu2e TDAQ and Slow Control integration

Summary:

« Mu2e TDAQ components Diagram
Mu2e TDAQ Readout scheme
Online DAQ (otsdaq) overview

Slow control and its integration in otsdaq

— Monitoring and Slow Controls GUI

— Slow Controls Integration with otsdaq State Machine and
Alarm handling

Conclusions

4 04/14/2021 Antonio Gioiosa | DIS-XXVIII International Workshop 2021



I
: Command Accelerator RF |
' Fan-Out 0-Crossing Marker :
- card X
- Aggregator / .
: Encoded e Data Logger !
X System Clock N !
! Control & !
. Run Control !
e —————— vl P:cke?sn ro\ Run Control Data Storage ' !
,  Extinction & : | Host Network o '
| Stopping Target : ' " ' \ dCache + |
1 Monitor ROCs oy 1T o . - ENSTORE |
] - I { - -
! T : o (FIFE] !
< A - DCS Host 1o !
: | ji Hl Control Packets: H ' \ |
' ' 1
S Detector Hall | ! ' :
: Ethernet | DCS & . & :
P TTTTTTT T; a-cl: e; ; n:!- ! ' DAQ Server . Management ! '
. - ] 1
: Calorimeter ROCs 1 ! | Network o !
: 'y - : (slow controls Lo :
1
: | ; - Ethemen Vo Offline Data '
' 'l - Lo Processing .
: L comolandoate | w DR Transter [ | |
: "oy Packets EMIRESEY Lo |
\ —/ v Lo Campus '
! V! «—+fl 96-port 10G | Lecccccccccccccaaatodos '
| X : : Event Building !
: o Online ' Switch '
} P! . (For Tracker and !
! ' : - Processing Calorimeter Data) '
| o Lo 5
I Vacuum | . '
——————————————————— ' -
! i. ’ : :
I 1
I 1
| CRVROCs ;
|} 1
|} ]

DAQ Room

5 04/14/2021 Antonio Gioiosa | DIS-XXVIII International Workshop 2021



TDAQ Readout scheme

ROCs DTCs DTCs PCs

o~
= I ™
o
-
- — _ Il Bl
e
— I
H 10Gb 96-port 10Gb PCle
Switch
Data Event Storage
Concentrator Builder Decision
Layer Layer Layer
* 396 ROCs 69 DTCs (Kintex-7) for data readout and event

building
« Large front end buffers to average over long off-spill time
« 800 threads on 40 nodes for HLT — ~5 ms per event

« ~40 GB/s data read out to storage decision layer, ~280 MB/s
written to disk
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Mu2e Online DAQ solution: otsdaq
=sots

otsdaq overview
Acronym for “off-the-shelf data acquisition.”

« 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

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

* Developments are in two directions: server side and web side.

* 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 e
* 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
=:ots

Data Flow Block Diagram

. . . Software
Server side is C++. User code is added through ‘ Communication
plugins (C++ classes inheriting from the appropriate . FrontEnd
| ' Ccommunication
C aSS) | Protocol
{ Front-End Interface]__[ Front-End \}‘\ =7
Plug-in(s) Supervisor(s) | n (State Machine,

Macro Maker, Custom
Interfaces, etc.)

~Front-End [ Controls Interface ] " Controls Dashboard
.. Device(s) Plug-in(s) ___Supervisor(s) Visualization
h (ROOT Histograms,
i Visualizer 2 3D Viewer, Custom
_ Supervisor(s) | Displays, etc.)

Ny \
Data Producer ] | [ Data Consumer ,
[ Plug-in(s) ) [ DaaBumer) ) [ Plug-in(s) } Sl

Web side is HTML and JavaScript. User code is added in the form of web-apps
through .html files (including the appropriate .js and .css files)
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otsdaq overview

Data processing: Data Quality monitor GUI example

 Mu2e’s event window data will be
|- hEne Doy B EEE T . 2
processed through artdag modules = =

« Data processor and Data
Quality Monitor DQM plugins
are provided by otsdaq core

« DQM generates data products
that are sent to an artdaqg
Dispatcher, which aggregates
DQM metrics and presents
them to a visualizer application

o3 Refresh Period: ([ ms

Clear W Pause Refresh B Auto-Hide
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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
‘ ACNET 26,0t 2017
Beam data IFBG 9 Detector Control System
Mg (EPICS software
+ CSS/Phoebus/COTS) Operator

Solenoids / interfaces
Process Controls EPICS /
(IFIX) CRR Al

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...
C oTs O

11 04/14/2021 Antonio Gioiosa | DIS-XXVIII International Workshop 2021



Slow Controls connection and EPICS plugin development
in otsdaq

Channel subscription to EPICS (uses Input Output Controller IOC)

« Value EPICS
« Alarm (Status, Severity) katsﬁ %
« Settings

— Process Variable 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 k - .
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;rrg's REQUEST
! INTERFACE . HANDLER
Supervisor
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Slow Controls Monitoring GUI in otsdaq

Example of page loading

Slow Controls Dashboard v 2|0 X

Files

Examples

|| private
_ phoebus_test1

L] tesjSem——

Example of loaded page 39 P e
q Browsertan

Slow Controls Dashboard Create a desktop

icon
File EditMode

Mu2e_Weather_2/temperature_degF
Status: NO_ALARM

Mu2e_Weather_2/humidity Severity: NO_ALARM
Status: NO_ALARM P
Severity: NO_ALARM % max

Mu2e_Weather_1/te...
Mu2e_Weather_1/wi...
Mu2e_Weather_2/b...

— Mu2e_Weather 2/pr...

Mu2e_Weathdl
Status: NO_ALARM
37 Severity: NO_ALARM
Production
S Tranispore l;:tecu'); TDAQ LED %36.8
o 8 enoi 2
" 0" Solenoid 107 -
2 . £ 36.6
n
36.4
Production _ 207 Stopping Calorimeter 15:30 15:40
Target Collimators Target Tracker Feb 25, 2020

time

Calorimeter monitor in the slow
control GUI
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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

Configure b2l o
FESupervisor
Applicationcroupts : malnContextasps
LinTosupervisortable-(U1 " e
Ty ITutorial FE sup
i KToPEtnter faceTable- Groupld = . R
FEGroup0
L= ’Exanpleluter!aceﬁ
upTD + FEGroupd
Statue < on &
scerlugiione « DICETontEndTnterface
LinKTorETypeTable- (UID = DTC0) Into-gen
L inkToStottontrotachanneI Tab1o-(GroupID = > 7 sacon
OTCh. StowControtschamnels)
L dunmyRegistera

FEGroupid : DTCE_SlowControlsChannels
Status : On
unsigned short

eaddress : 002
ot : 0

SaveBinaryFile : False ®
Alarnsenabled : No @
Latchalaras : False
LowLouThreshold : DEFAULT
es DEFAULT.

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

SlowcontrolsTxsocketIP)
SlowcontrolsTxsocketPort :

regatesavingenabled
St = (ome/iveraiota/
ixFileNase : SlowControls

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

artdaq EPICS metrics
Plugin
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State Machine

[The current state is
Configured

State

Configured
©

Next Run Number: 15

Elapsed: 22
Setup Alarm  Toggle View
Parameter Setup » e

Alarm Configuration

Configure

= LoghookSupervisor
=VisualSupervisor

= ConfigurationGUISupervisor
ontrolsDashboardSupervisor

Applicationrouptd : mainContexthops

& LinkToSupervisorTable-(UI

SlowControlsDashboardd)

SlowControlsinterfacePluginType : EpicsInterface
ceTableList : DICInterfaceTable
= LinkToConfigureAlarmsToMoni torTable(GroupID

= ConfigureAlarms)

= LinkToHal tAlarmsToMoni tor Table-(GroupID

» //huto-generated from mock-up.

»  //auto-generated from mock-up

DEFAULT)-DISCONNECTED
= DEFAULT,

L

StartAlarns)
= dunmyALarm

AlarmGroupID : StartAlat
AlarnchannelName :

noreMinorSeve

bm..msmpu.msm.,.ummh Crouto.

p:
= LinkToResumeAlarnsToMoni torTable-(GroupID
S LinkToStartAlarmsToMoni torTable-(GroupID =

DEFAULT)-DISCONNECTED

»  //auto-generated fron mock-up.

Mize. TDAQ ${MU2E_OWNER)_ExampleInterfaced/dunmyRegisterd
: False ®

DEFAULT)-DISCONNECTED
DEFAULT.

Status : On @
Class : ots
1 ;282
Instance : 1
e local

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

ConfigurePrior
StartPriority
StopPriority

}_L )Lmkl’ﬂPrnpertyTab]e (GroupID =

& MacroMakerSupervisor
= CodeEdi torSupervisor

LowCont rolsDashboardSupervisor

DEFAULT)-DISCONNECTED

otsdaq EPICS Plugin
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Conclusions

 Mu2e Experiment is under construction at Fermilab and will
be ready for data taking in two/three years

 Mu2e TDAQ and slow control are in large part developed
according to the requirements (200K events/s for data
taking) and hardware tests are going on

« Slow control integration in the online DAQ system, otsdagq,
provides an advanced slow controls monitoring, an interface
to send otsdaqg front-end DAQ hardware, data processing,
and DQM slow controls information to EPICS, and a real
configuration and Integration with the otsdaqg State Machine

This work was supported by the European Union's Horizon 2020 research and innovation
programme under the Marie Sklodowska-Curie Grant Agreement no 734303, 822185,
858199, 101003460
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Backup Slides
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Slow Controls WEB Monitoring GUI in otsdaq

developed in JavaScript and HTML (client side) and C++
(server side)

Basic Widget Mechanism
* All widgets have six required methods:

init(), getParameters(), setParameters(), setupPVs(), newWidget(), and newValue()
Widget properties
« Dynamic sizing
» Proper handling of setups
« Value error, warning and alarm handling

« Disconnection handling

Load and save dashboard page in XML e
Cs-Studio Phoebus (EPICS GUI) compatible format | Phoebus

Enjay Phoebus
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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
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Mu2e TDAQ Data Flow and High Level Trigger Software

Run Control and Data Flow summary

1.

NOoO R LN

8.
9.
10.
11.

Experiment defined Run Plan is coordinated by CFO. The System Clock (40MHz) and
Event Window markers originate at the Command Fan-Out Card (CFO) and are
distributed to ROCs

CFO distributes System Clock and Event Windows to DTCs with fixed latency

DTCs distribute System Clock and Event Windows to ROCs with fixed latency

ROCs respond to Data Requests

A slice of the detector arrives at each DTC (6 ROCs for 1 DTC)

DTCs forward data slice through Event Building Switch to round-robin DTC destination
DTCs receive full events from multiple DTC sources, pre-process, and pass through
PCle to online processing

Trigger decision is made in online processing

Trigger accept causes readout of corresponding CRV data

Event data from all detectors are aggregated at Data Logger

Experiment data is transferred from Data Logger to persistent storage

High Level Trigger Software

hits preparation
+ filtering

20 04/14/2021 Antonio Gioiosa | DIS-XXVIII International Workshop 2021



otsdaq overview
=:ots

Server side is C++. User code is added through plugins (C++ classes

inheriting from the appropriate class) ‘ N
Normal Mode configurable
Front-End [ Front-End Interface |
Supervisor(s) Plug-in(s)
The Supervisor Data Manager Data Processor Data Buffer(s)
\ : L Supervisor(s) Plug-in(s)
(" Configuration GUI | " Controls Dashboard| [ Control Interface |
L Supervisor . Supervisor(s) L Plug-in(s)
[ Macro-Maker | ( Visualizer | [ Data Processor
L Supervisor ___Supervisor(s) | [ Plug-in(s)
[ I S " Board Reader ) artdagBoard | [ Data Processor |
Console Supervnsor} ! Supervisor(s) . Reader Plug-in | [ Plug-in(s) } { Data Buffer(s) }
( s ) " Event Builder | artdaq Event
b Chet supeivisor | Supervisor(s) | | Builder
Logbook Supervisor, Aggregator artdaq Aggregator

Supervisor(s)

" = "

Web side is HTML and JavaScript. User code is added in the form of web-apps
through .html files (including the appropriate .js and .css files)
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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

_

22 04/14/2021

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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~1.4s supercycle N

MuZ2e Timing Distribution

Requirement is to process 200K events/s

~1020ms beam OFF

~380ms 8 spills =
8 x 43.1ms ON periods +
7 x bms OFF periods

25/75 duty 75/25 duty

Encoded System Clock (40MHz) Event Window duration » 169M
- Event Window N N+1
V\ — 4
Control/Data Ring - 3.125 Gbps | “~_ No control data (850ns) -

(DAQ ¢ Readout Controllers)

o W ' ' . ' . . ' . .

Heartbeat packet controls next event window

”HIJHHHHL__JUHHHHU

| A ‘ Readout Controller acquisition clock (e.g. 200 MHz - can
ROC Internal Time: 01234 .. vary by detector) is phase-locked to System Clock -
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EPICS Database
« Postgres DBMS

123 channel_id
&) smpl_time

123severity_id

123 nanosecs -

RBC name

123 status_id
123 num_val
123 float_val

123 severity_id ['

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

Antonio Gioiosa | DIS-XXVIII International Workshop 2021

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




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

Slow Controls GUI Hierarchy

Epicsinterface.h

Interface #2

Interface #3

’ Interface-specific classes ‘

/" SlowControls
Dashboard
FileTree.js

¢ SlowControls
DashboardEdit.js

26 04/14/2021

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

Base Class for

Javascript

required functionality
Supervisors

Controls Controls
Dashboard
Vinterface.h :
Supervisor.h
81
c
3|
£
£
o~ S o :
‘ S
SlowControls <
Dashboard.js  / g i
e 3
Z i

Widget

SlowControls
Dashboard.html

Widget

>\
weget )
)J

A A

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®)
o SlowControlsInterfacePluginType : EpicsInterface
SlowControlsChannelSourceTableList : DTCInterfaceTable
J ™ LinkToConfigureAlarmsToMonitorTable-(GroupID

= ConfigureAlarms) » //Auto-generated from mock-up.

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.

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
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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

« 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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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

paster [LJcopy Format B [ U - A Welcome to Mu2e ots, Antonid

Painter

Qf)f‘

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

1000000000

Editor Panel
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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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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
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