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OTSDAQ Slow Control Interface

The slow controls web-app is under development

(See the slow controls web-app Mu2e Document 26941-v1 for details)
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OTSDAQ Slow Control Interface

By Control System overview Mu2e Document 9082-v1

Slow Controls Software: Purpose

1 Allow the user to monitor or interact with their own DAQ hardware: Able to

see things such as:

Alarms, Warnings, Readouts, Timestamps, Status

1 Interact through a web interface that is:

Lightweight, User-Friendly, Plug n’ Play, Customizable
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OTSDAQ Slow Control Interface

By Control System overview Mu2e Document 9082-v1

Features

1 Searchable library of widgets

1 Template widgets for customization provided

1 Quick-snap pages for easy viewing

1 Ul Scalability for high pixel screens or tvs

1 Variable polling rates

1 Drag n’ Drop widgets

1 Snap grid

1 Infinite Ul color customization

1 Simple notes and names incorporated into settings of each widget

1 Saved and loaded from the cloud
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OTSDAQ Slow Control Interface

SLow Control System vs OTSDAQ data flow
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OTSDAAQ - Slow Control Interface Configuration

Please follow the instruction on the EPICS otsdaq controls dashboard
in the redmine wiki at:
https://cdcvs.fnal.gov/redmine/projects/muZ2e-

dcs/wiki/EPICS otsdag_controls dashboard

First of all install the EPICS interfase in otsdaq:

mrb gitCheckout -b develop -d otsdag_epics

http://cdcvs.fnal.gov/projects/components-epics
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OTSDAAQ - Slow Control Interface Configuration

Configure the database

In the Configuration GUI of otsdaqg desktop environment, make sure to add

and fill the following tables in your Active Context:

« DesktoplconTable

« XDAQApplicationPropertyTable

—~——

« XDAQApplicationTable
« XDAQContextTable W25

|
|

Config
Subsets

‘-

DB
Utilities

—_—

()

System
Status

—

-

Visualizer

-
Controls NOVA Log
Dashboard

Console Code
Editor

Slow
Controls
subset
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Welcome to MuZ2e ots, Antonio 0 Sign out @

Configure

» * ALl Children - ALl Children
Root-Group Details:
Author : undefined
Created: Thu Jan 1 1:00:00 1970 GMT+1
Comment : undefined

testContext (36)  Activate
1 DesktopIconTable » //Default Desktop Ico

ConfigureGUT
SubConfiglinks
FESubConfigGUI
DPSubConfigGUI
=} MacroMaker
& ControlsDashboard
Status : On @
Caption : Controls Dashboard
AlternateText : CTRLS
ForceOnlyOneInstance : False ®
RequiredPermissionLevel : 1
ImageURL : icon-ControlsDashboard.png
WindowContentURL : /WebPath/html/SlowControlsDashboard.html?urn=
@ LinkToApplicationTable-(UID =
ControlsDashboardSupervisor) » VR
|:DLinkToParameterTable—(GroupID = DEFAULT)-DISCONNECTED
FolderPath : DEFAULT




OTSDAAQ - Slow Control Interface Configuration

Configure the database

« DesktoplconTable

« XDAQApplicationPropertyTable

« XDAQApplicationTable
« XDAQContextTable

Configure

o2 [Tl

|__mgeneratedIcon2
L generatedIcon3
. DesktopWindowParameterTable »
|___1GatewaySupervisorTable »
| __1MessageFacilityTable »
___StateMachineTable »
XDAQApplicationPropertyTable »
__41__43controlsPlug1nType
PropertyGroupID :
L Status : On @
L PropertyName :
L PropertyType :
PropertyValue :
__43XDAQApp11cat1onTab1e »
7 XDAQContextTable »

ControlsInterfacePluginType
ots::SupervisorProperty
EpicsInterface

ControlsDashboardSupervisorProperties

—

-~

//GET paramete

//Defaults for
//three FSMs f
//Auto-generat

//Default supe
//Example cont
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OTSDAAQ - Slow Control Interface Configuration

Configure the database

« DesktoplconTable

« XDAQApplicationPropertyTable
« XDAQApplicationTable

« XDAQContextTable

Configure o |2 |00]2

MessageFacilityTable » ™ //Defaults for web console. -
StateMachineTable » //three FSMs for The Supervisor.
XDAQApplicationPropertyTable » //Auto-generated from mock-up.

=} XDAQApplicationTable » //Default supervisor apps for the artd:
Supervisor

FESupervisor

ChatSupervisor

ConsoleSupervisor

LogbookSupervisor

ConfigurationGUISupervisor

-}ControlsDashboardSupervisor

| — ApplicationGroupID : mainContextApps

| @ LinkToSupervisorTable-(UID = ControlsDashboardSupervisor®)-DISCONNECTED

Status : On @

Class : ots::ControlsDashboardSupervisor

Id : 282

Instance : 1

Network : local

Group : daq

Module : ${OTSDAQ_UTILITIES_LIB}/libControlsDashboard.so

ConfigurePriority : 0

StartPriority : ©

StopPriority : 0
L__@mLinkToPropertyTable-(GroupID =

| ControlsDashboardSupervisorProperties)

mMarraMakerSiinervienr
4 »

» //Auto-generated from mock-up.

v
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OTSDAAQ - Slow Control Interface Configuration

Configure the database

« DesktoplconTable

« XDAQApplicationPropertyTable
« XDAQApplicationTable

« XDAQContextTable

C. nald=lmlg
S—— g!—._l.———

T —

XDAQContextTable » //Example context with artdaq off with ¢

mainContext
LinkToApplicationTable-(GroupID =

mainContextApps)
Supervisor
FESupervisor
ChatSupervisor
ConsoleSupervisor
LogbookSupervisor
ConfigurationGUISupervisor
=} ControlsDashboardSupervisor
|— ApplicationGroupID : mainContextApps
| —mLinkToSupervisorTable-(UID = ControlsDashboardSupervisor@)-DISCONNECTED
| — Status : On @
Class : ots::ControlsDashboardSupervisor
Id : 282
Instance : 1
Network : local
Group : daq
Module : ${OTSDAQ_UTILITIES_LIB}/libControlsDashboard.so
ConfigurePriority : 0
StartPriority : 0
StopPriority : @
_|L1nkToPropertyTab1e (GroupID =

» //Default supervisor apps for t

||||||||

ControlsDashboardSupervisorProperties) » //Auto-generated from
MacroMakerSupe rvisor =
P AadAlF Al b nCiimnniniid -
4 »
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OTSDAQ Slow Control Interface

Basic Widget Mechanics (Daniel Parilla tutorial)

. All widgets have five required methods:

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

« There are two primary chains of events
- Setup of the Widget (marked as #A on next slide)
- Handling of new values (marked as #B on next slide)

Widget properties

« Dynamic sizing

. Proper handling of setups

« Value error, warning and alarm handling
« Disconnection handling
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OTSDAQ Slow Control Interface

Basic Widget Mechanics (Daniel Parilla tutorial)

Your Widget (JS)

function init()

Controls Dashboard (JS)

function newWidget (widget, parameters)

function newValue (pvName, pvValue,
pvTime, pvStatus, pvSeverity)

for handling new lu e.qg.

d

function
function

\

drawWidget (widget, newWidget,
x, y, width, height)

{ 1A I function

addPVToWidget (pv, refreshRate,
widgetID, fromAddPV)
toggleEditMode ()

function setupWidget (widggetID, getParameters

X-DAQ Server (C++)

o

ControlsDashboardSupervisor: :GetSettings ()

=]

-—

function settingsReqgHandler (req,
passParams)

function pollServer()

—_—

ControlsDashboardSupervisor: :Poll ()

2B

function pollServerHandlerFunction (req)
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OTSDAQ Slow Control Interface

widget utilizes the D3 JS library:
a versatile js library for visualizing data with HTML, SVG, and
CSS with many examples

Using this library requires minimum javascript knowledge to implement

Possibility to add other libraries in the future
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OTSDAAQ - Slow Control web monitoring

Use widgets in the Controls Dashboard

 Editor Panel

Controls Dashboard

wiaaetO

Edits PVs

Edit
Attributes

Editor Panel

Controls Dashboard o |2 |=|0|X
*
File EditMode Quick Views

1. undefined
§ undefined
- undefined
i
v
4 4
}

Editor Panel

= [
| = »
| 3 r_
L r ) »
— A -
-

Name: Basic Line Chart

Type: Chart Grid Color
M Background

Antonio Gioiosa 14




OTSDAAQ - Slow Control web monitoring

Use widgets in the Controls Dashnboard

1. A Chart loads in an array last X historical values from EPIS Archiver

Controls Dashboard gl a1 | 3¢

Database

Mu2e_Weather_1/temperatuse

2. After a refresh time period

a new value is added to the

5 5 3 5 3
8 R 8 ® 8 &
L H L H .

same array and showed

in the chart togheter

[l [l 47.00
r'] r] r] llllllllllllllllll
Wlt t e Istory 0439 0440 0441 0442 0443 0444 0445 0446 0447 0448 0449 0450 0451 0452 0453 0454 0455 0456 -
4 »
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OTSDAAQ - Slow Control web monitoring

Use widgets in the Controls Dashboard

1. A Chart loads in an array last X historical values from EPIS Archiver

Database
Web client widget

2. After a refresh time period

a new value is added to the Control Deshboard

Supervisor

same array and showed
in the chart togheter
with the history

EPICS ARCHIVER DB
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OTSDAAQ - Slow Control web monitoring

Use widgets in the Controls Dashboard

1. A Chart loads in an array last X historical values from EPIS Archiver

Database

Web client widget

2. After a refresh time period
a new value is added to the Control Deshboard

Supervisor

same array and showed

in the chart togheter

with the history

EPICS POLL CASHED VALUE
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OTSDAAQ - Slow Control web monitoring

Use widgets in the Controls Dashboard

PV subscriptions to EPICS and refresh time are managed by a specialized

process on the server

No duplicated PV subscription is performed

Control Deshboard Supervisor

EPICS PVs CASHED
VALUES

EPICS ARCHIVER DB

Subscribtion PVs clients

Minimun

Manager refresh tim subscription
Collection

EPICS PVs new
subscription

ClientlD:PVsList
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OTSDAAQ - Slow Control web monitoring

Use widgets in the Controls Dashboard

PV subscriptions to EPICS and refresh time are managed by a specialized

process on the server

Old PVs/clients subscription are removed

Control Deshboard Supervisor

EPICS PVs CASHED
VALUES

EPICS ARCHIVER DB

Subscribtion PVs clients

Minimun

Manager refresh tim subscription
Collection

ClientlD:PVsList

EPICS PVs new
subscription
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OTSDAAQ - Slow Control web monitoring

Use widgets in the Controls Dashboard

PV subscriptions to EPICS and refresh time are managed by a specialized

process on the server

Refresh rate R is optimized subscription

Only R 2 Rmin is permitted

Control Deshboard Supervisor

EPICS PVs new
subscription

EPICS PVs CASHED
VALUES

Rmin: minimum values
setted for PVs in EPICS

- PVs clients
Subscribtion Optimized subscription
Manager refresh tim Collection

ClientlD:PVsList
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OTSDAAQ - Slow Control web monitoring

Use widgets in the Controls Dashnboard

Controls Dashboard

Files
. | Pages
 File Panel  public
| private
Save your Controls Page
Page Name
Controls Page Notes
Save as Contols Page
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OTSDAAQ - Slow Control web monitoring

Use widgets in the Controls Dashnboard

File Panel

C..

Files
| Pages
| public
.| chart_gauge_test

| private

sl
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OTSDAAQ - Slow Control web monitoring

Use widgets in the Controls Dashnboard

« Saved desktop lcon

(‘

Macro Controls
Maker Dashboard

prm— 0

| /Slow Controls subset/

Slow Controls Subset

?

= |CfX

File

NOVA Log

9.15 5
9.10 -
9.05 -
9.00 =
8.95 4
8.90 =
8.85 -
8.80 -
8.75 o
8.70 =
8.65 =
8.60 -
8.55 -

EditMode

..................................

Label (Units)

Quick Views

Mu2e_Weather 1/temperatur
NO_ALAR
NO_ALA|

v
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OTSDAAQ - Slow Control web monitoring

Conclusion - Next steps

« Manage and optimize the server timeout in EPICS PVs subscriptions
* Provide more widgets

* Adding JS libraries to improve widgets capability
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