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* Motivation
* EPAC Control System application
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Why need a new one?

CS-Studio Phoebus o
One of the industry’s favorite tool, no doubt its powerful but it lacks : :

* Authenticate - Relies on Operating System user \

* Look and feel - Lacks visually appealing user interfaces e —_

Feature Accessibility — Steep learning curve to master Rules,

Rulel
i New Rule PV Name Trigge
0§ v
cripts, etc. -
Down

Desktop-Only support — Limited to desktop use only e

Maintainability - Hard to maintain and keep track of all the rules

and scripts

Automated Tests — Hard to test the application interfaces
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EPAC Control System application

Introducing a new control system software —

Quick Peek
EPAC Control System application
. . e [ [ [
 Built with .NET framework (Blazor and C#) I E——
eeeeeeeee S cwi R Energy Meter 1 3 S otrE e . our . zlmu:ev _
* Developed by CLF controls team and EPIC  ® sl i e e R ey
P e praciee sz @) @ :.. =
team e - @) @ .. N
P e © | [TE=w]
* Operational at the Extreme Photonics ® e L ||| ee——
. . Pre-Amplifier 2 @ cumem . . ”‘"TJ _
Applications Centre (EPAC), Central Laser — - o o mmmm
©~— M W I
Facility (CLF), UK o — |
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Key Features

* One Click Installation * Check Updates and Install
Easy Installation with a simple setup link and Always checks for latest update at application start
minimal user effort.
Launching Application X
(0%) Installing EPAC Control System - X
Installing EPAC Control System @? g — @

This may take several minutes. You can use your computer to do other tasks
during the installation.
Verifying application requirements. This may take a few moments.

g Neme: EPAC Control System , )
Update Available X

From: github.jo
Application update =
A new version of EPAC Control System is available. Do you want to download it now? @"

Downloading: 161 KB of 237 M8
Name: EPAC Control System

From: github.io
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* Authentication

Login into the application using Azure AD
Identity and save your profile for personalized

experience

Key Features

navigation menu

[
ooy

Pick an account

&

\© tifr

Connected to Windows

&3 Epac Control System = - O >

Login Light v
> Facility Display
>  Automation
> Front End - R204
v Pump Laser - R201
v Seed
Summary
Table layout
> 10
> 1004
> BT
> TiSapphire - R202
> Compressor - R20
Switch Yard
EAT
EA2
> Engineering Services
/' Reports

Channels Reports

App Version: 2024-11-08T10:23:28Z-dev

* Customize the Navigation Pane

R

f centrgy

A
D,
®
)
Q
&

Based on your facility requirement, customize the
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Key Features

* Themes * Browser Access

Supports both Light and Dark modes for a Use the application directly from your web browser
personalized experience for added convenience

8 PM-201FE1Summn _— - 8 X

° @ O |1 eeacap x P2 x  +
PM-201-FE-1-Summary c
BYSON  JET sovc ot | ) _hutpsyflocathost
PM-201-FE-1-Summary

Load Profile: | Default Save Profile

PM-201-FE-1-D-CAM-1  PM-201-FE-1-D-CAM-2 PM-201-FE-1-D-CAM-3 PM-201-FE:

PM-FE/PM-201-

‘Summ.

01-FE-1-D-CAM-1  PM-201-FE: M-2 01-FE-1-D-CAM-3 201-FE-1-D-CAM-4 PM-201-FE-1-D

o

-D-CAM-4 PM-201-FE-

-CAM-CR-PA-2
Laser Mode

Press and hold CTRL + Left-click to drag and drop dashboard panes.

PM-201-CO-PLC R Laser Mode R cw R
SHUTTERS
Pulsed ow Interlock Connection To Device
Energy Meter 1 uise (> ©
Shutter
Energy Valus 1 Energy Meter 1 8 R
atus Energy Value 1,833 w0
Energy Meter 2
Shutter ® - View
PM-201-FE-1-SHUT-2
o foe Ly
nergy Meter
sh @ wor View
1D Energy Value  36£-05
T/ HI-cW Vi
r Front End Pre-Amplifier 1 - . EUGIE lew
u
Open Interlock Fiber Front End 8 X Pre-Amplifier 1 8 R
FLIPPERS
DISABLED
Seed Laser
o RESET Open Interlock
lipper
s @ @ o) °
out Status. Key. DISABLED Amp LD Current | 43 =
4300 3
Flipper N
PM-201-TJ-CW-SA . N T . ey . Interlock Error °
Wavelength: - 10297999 nm External Interlock Error °
PRESSURE GAUGES
Temperature 0 ® LaserDiode
vaives PUGOLFEAACGACT  Vate  rasoots moer  VSESiaus

Current 10 T @ﬁ
(@) | a 5
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(@] (8 httpsy/localhost:7128/PM-FE/PM-201-FE-1/Summary

PM-201-FE-1-Summary

Load Prnf‘\le:| Default m‘ Save Profile

PM-201-FE-1-D-CAM-1

Press and hold CTRL + Left-click to drag and drop dashboard panes.

\ tifr

PM-201-CO-PLC

PM-201-FE-WP-2

PM-201-FE-WP-4

PM-201-FE-1-SHUT-2

PM-201-FE-CW-SHUT-3

PM-201-FE-1-SHUT-4

PM-201-FE-1-SA

PM-201-TJ-CW-SA

PM-201-FE-1-VAC-GAG-1

Value

SHUTTERS
N ouTt
N ouTt
IN ouT
IN ouT
IN ouT
FLIPPERS
N ouT
IN ouT
PRESSURE GAUGES

17.469015 mBar

X | PM-201-FE-1-VAC-VA-2-Summar X

@ e ®@ © © o ©

VSF Status

+

Shutter
Status

Shutter
Status

Shutter
Status

Shutter
Status

Shutter
Status

Flipper
Status

Flipper
Status

Key Features

* Sample Summary Page: Multiple relevant devices arranged as a dashboard

X Error

Laser Mode

@ Pulsed

Energy Meter 1

Energy Value 1833

Energy Meter 2

Energy Value 3 6E-05

Fiber Front End

Key:

ON

Wavelength:

Temperature

Current

PM-201-FE-1-D-CAM-2  PM-201-FE-1-D-CAM-3 PM-201-FE-1-D-CAM-4 PM-201-FE-1-D-CAM-CR-PA-2

R

“ W

8 R

mJ

Seed Laser

a
1028. _ nm

CWi1 R

o Interlock . Connection To Device
. (7= View
. TJ-DF View

. TJ View
. HJ-DF View
. BT / HJ-CW View
8 R Pre-Amplifier 1 8 X
RESET Open Interlock
DISABLED -0
Amp LD Current | 43,00 v A 0.00 A

OFF

1029.7999

Interlock Error °
(! External Interlock Error °

c LaserDiode

@ﬁ
mA
. Off | On .
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@ MO |1 epacapp

G ) httpsy//localhost:7128/PM-FE/PM-201-FE-1/Sum

PM-201-FE-1-Summary

Load Profile: l Default [ Save Profile

PM-201-FE-1-D-CAM-1 PM-201-FE-1-D-CAM-2  PM-201-FE-1-D-CAM-3 PM-201-FE-1-D-CAM-4 PM-201-FE-1-D-CAM-CR-PA-2

X | PM-201-

Press and hold CTRL + Left-click to drag and drop dashboard panes.

Re-arrange

dashboard panes

 tifr

PM-201-CO-PLC

PM-201-FE-WP-2

PM-201-FE-WP-4

PM-201-FE-1-SHUT-2

PM-201-FE-CW-SHUT-3

PM-201-FE-1-SHUT-4

PM-201-FE-1-SA

PM-201-TJ-CW-SA

PM-201-FE-1-VAC-GAG-1

Value

SHUTTERS
IN ouTt
IN ouTt
IN ouT
IN ouT
IN ouT
FLIPPERS
IN ouT
IN ouT
PRESSURE GAUGES

17.469015 mBar

VSF Status

Save to your profile

Key Features

* Sample Summary Page: Multiple relevant devices arranged as a dashboard

3R Laser Mode

@ Pulsed cw
Shutter
Status _
Shutter :
wwll Wl Disconnected PVs
Shutter _ (PI n k)
Status

Energy Meter 2 8 3R
S [comesed )
Status Energy Value 3 gE-05
Shutter
Status _

Fiber Front End

Seed Laser

Flipper
Status _ Key: .
Flipper ON .
Status _

Wavelength: 1029 : nm

Temperature

Current

Pinned dashboard pane

Pin dashboard pane

R cwi R

o Interlock . Connection To Device

. FE View
. TJ-DF View
. TJ View

Pre-Amplifier 1

RESET

DISABLED i
Amp LD Current l 43.00

S Interlock Error

1029.7989  nm External Interlock Error

0 E

10 mA @ﬁ
@ off [ on [ X

LaserDiode

Values, Alarms, Limits, and more are
always in sync with the 10C
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Key Features

* Sample Main Page: Detailed information and settings for each individual device

& PM-201-FE-1-PA-1-Main

PM-201-FE-1-PA-1-Main

Connection Status About
: Open 5 ,
Connection State RESET . Serial Number 18057 Version 3.07 D 10
Interlock
LaserDiode Menitor

® o on ®
AMP LD#1 Temperature

20.0 C LDRuntime 1145 h Humidity(%) 470 %
HighVoltage Settings Safety
. Off On . Interlock Error °
Frequency 0 2 Hz| 10 Hz 10 : %

External Interlock Error o

Shutter 1 AmpLDCurrent | 4300 5 A||0.20 Al 40 =1 %
Amplifier Current Limit .
. Close Open .
" -~ = o
Width (sync) (ns)  1600.00 + Ns 161000 ns 10 v & Amplifier Temp Error .
. a a
Trigger Gate Injection Delay 58.00 - s 5773 ns 10 = Errors
Internal ®) External ®) Internal External ” - Oscillator Mode
Coarse Delay 27500  ns| 27500 ns 10 v % Locked .
Mode Timeouts
@) Pulse Picker Alignment Shutter Timeout 10 : s LD Timeout 15 : s HV Timeout 10 : G

Enter here how long to wait before displaying a warning to the user if the machines does not follow the command
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Key Features

* Access Phoebus files: Add Link to open from application

Loain Liaht v oo
s : (. CS-Studi - (] X
Facility Display ilix
Automation GFT3022 X | GFT1004 X

Front End - R204 100 % v 4 v = -

Pump Laser - R201

Ti Sapphire - R202 W Enable Mode Trig Seq Ref Inh

Compressor - R202 R e — e §m<"(‘3.i—:]"§ ey T A S

T
annianieg

4 Yescription T1 null :<GFTz:<null> H <GFT1_ <nu
e Tonnnanf G
EA1 T U i) o TR S
~GFT1004:T2:Description> T2 <nul :<GFT: null> z <GF]']_ <nu Z<GF: <null>

V VvV V VNV WV

Switch Yard <GFT1 <null

Zenu v £ <GETE =<null

EA2 1 l‘l,lllllll'lll'lli l AT ‘l-' Tuasien? : psen iy ‘l.' 1 MEITICLED ‘:
{GFT1004:T3:Description> = T3 <nuil 2<GFT:: <ny Z<GFTE <nu -<GF‘ null> Z <GFTLE <nu : <GFTL null
e 'lunnnuul’ 1|mull' hnnuuulf 'huuunu::

4 Engineering Services Senisssiing P y . T S
<GFT1004:T4:Description> : T4 nul :<GFT: <puil> :<GFT1_ U E<GF: null> -<GFT1. <nu ~ 2 <GFTE :=<null

Tunununnl L oo Tonnnonl Tunnnanl
O OO S IO

<nu * 3<GFE <null> 2<GFTL' null
Tl S WF
i AT

) <G 5 < 222 H FT nu =<GFE - <null z nu B <GFT1_ <null
> Cryogenic Systems Jonind Ausirininond St G Acsiinn®

> Drives Systems

Vacuum Systems

SV S e M M S
. <GFT1004:T7:Description> = T7 £ <GFT:: <null> £ <GFTLE -<nu ~ i<GFE ><null 2 <GFTE-<nu = 2 <GFTE :<null
v Timing Systems l e 1n.ln..l;l..-'uln‘[ Tt ‘hnunnln‘l: "'.‘.”.'.'.‘.‘.'.“'
GFT3022 Master ‘GFT1004:T8:Description T8 <null 1 <GFTz=<nul]> ; <GFT1; nu _5'<GFl-._ <null ; <GFT1? nt ; <GFT1; nul
ST TS M SNNE SN

Pressurised Air <GFT1004:T10:Description>: T10 =<null ’<GF-_T- <nul z <GFT1L :-<nu §<GF% <riull : <GFT2%:: <nu 5 <GFT1_ null

LT T Tnanr Tuunnnar ‘Inunuuuf

Water systems Al G ”

B

Yoo Yaanean’

Cameras . il

I0C Manager i
. > Reports App Version: 2024-11-13T11:12:532-dev

Science and
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ﬂ Channel Reports

Channel Reports

Q Channel Name
PM-201-FE-1-PA-1:ReadSerial
PM-201-FE-1-PA-1:ReadVersion
PM-201-FE-1-PA-1:Readld
PM-201-FE-1-PA-1:ReadLD1Temp
PM-201-FE-1-PA-1:ReadLDRuntime
PM-201-FE-1-PA-1:ReadHumidity
PM-201-FE-1-PA-1:ReadPkiFreq
PM-201-FE-1-PA-1:ReadPkiDelay
PM-201-FE-1-PA-1:ReadCoarseDelay
PM-201-FE-1-PA-1:StatOsc
PM-201-FE-1-PA-1:StatAmpCurr
PM-201-FE-1-PA-1:StatAmpTemp
PM-201-FE-1-PA-1:SelTrig
PM-201-FE-1-PA-1:SelGate

PM-201-FE-1-PA-1:SelMode

PM-201-FE-1-PA-1-TFL:SyncFreqTimeoutCount
PM-201-FE-1-PA-1:SyncFreqTimeoutStatus
PM-201-FE-1-PA-1-TFL:SyncDelayTimeoutCount
PM-201-FE-1-PA-1:SyncDelayTimeoutStatus
PM-201-FE-1-PA-1-TFL:CoarseDelayTimeoutCount
PM-201-FE-1-PA-1:CoarseDelayTimeoutStatus

PM-201-ITL-TFL:OverallStatus
LOC:IsR20InterlockTripped_LOGIC
T$-202-TIME-ITL-TFL:OverallStatus
LOC:IsR202InterlockTripped_LOGIC
FE-204-ITL-TFL:OverallStatus
LOC:IsR204InterlockTripped_LOGIC

Type

Remote
Remote
Remote
Remote
Remote
Remote
Remote
Remote
Remote
Remote
Remote
Remote
Remote
Remote
Remote
Remote
Remote
Remote
Remote
Remote
Remote
Remote
Local

Remote
Local

Remote

Local

Key Features

* Active Channels Reporting: Detailed information on all active channels

Host IP And Port
1921
1921
1921
1921
1921
1921
1921
1921
1921
1921
1921
1921
1921
1921
1921
1921
1921
1921
1921
1921
1921

simulated

simulated

simulated

Active Channels (310)

Clones Connected?

YES
YES

o o o o o o
<
m
w

-
m
w

YES

o o o

YES

YES

YES
YES
YES
YES
YES
YES

o o o o ©o o o

NO
YES

NO
YES
NO

o © o o

YES

Created At
25/11/2024 08:24:48
25/11/2024 08:24:48
25/11/2024 08:24:48
25/11/2024 08:24:48
25/11/2024 08:24:48
25/11/2024 08:24:48
25/11/2024 08:24:48
25/11/2024 08:24:48
25/11/2024 08:24:48
25/11/2024 08:24:48
25/11/2024 08:24:48
25/11/2024 08:24:48
25/11/2024 08:24:48
25/11/2024 08:24:48
25/11/2024 08:24:48
25/11/2024 08:24:48
25/11/2024 08:24:48
25/11/2024 08:24:48
25/11/2024 08:24:48
25/11/2024 08:24:48
25/11/2024 08:24:48
25/11/2024 08:11:45
25/11/2024 08:11:45
25/11/2024 08:11:45
25/11/2024 08:11:45
25/11/2024 08:11:45
25/11/2024 08:11:45

Monitored?
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
NO
YES

Invalid? Comments
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
MO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
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An\[ERIC...
Workflow
Provide a Process ' ' Channel Access Hardware
(CA) Layer \nd Layer

Design your page  <=) Variable (PV)
Install channel handler ] \—{ CA Wrapper ]

N

Add rules/ custom logic ]

N

Containers widget

Monitors widget
Updates widget
Science and
Technology
Facilities Council

HTML, 3" party lib, etc
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Workftlow

: Provide a Process Channel Access Hardware
Designyourpage €= "'\ LoV le py) = (CA) Layer Layer
| Containers widget | - Installchannelhandleri —[ CA Wrapper Write an 10C that

broadcasts the PVs via a
Add rules/ custom logic ] Bind a PV to channel secure network

Alarm, Connection,

Monitors widget

Continuously monitors any

Updates widget velE change.and.m.ore change notified by Channel
J are already inbuilt in
. ’ Access and propagates to
, Can't find a widget, integrate widget, you'll hardly application
HTML, 3 party lib, etc a 3™ party library... find one need this

at .NET Blazor nuget
packages
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Application Architecture

Desktop Web
Application Application

Native Features Native Features

GUI Pages or Complex Layout

Intensity Map Viewer, Drive System,
etc.

Basic Components LED, Text Entry, Image Viewer, etc.

Complex Components

Science and
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GUI Components

All the Phoebus widgets and more ...

Widgets

Complex Components Intensity Map Viewer Drive System

Basic Components

Containers Dashboard | Group box | Tab | Alarm | Pop-up

Monitors Multistate LED Image Viewer Label LED | Graph Progress Bar Text Update

Updates Action Button Choice Button Colour picker Radio Button Dropdown Button Text Entry
Boolean Button Combo Box | Process PV Button Slide Button Checkbox

NYellalal:ls Slider

Helpers Modal Dialog Colour Icon Timeout Tooltip | Tree View
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NET Channel Access Wrapper
* EPICS provides a C APl methods for accessing
{

channel access features
https://epics.anl.gov/base/R3-14/12-docs/CAref.html

Channel Access Wrapper

* CAWrapper - C# library that wraps the
methods provided by ca.dll to communicate
with the process variables (PV) available over

|
|
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Extreme Phoborics rossfon Centre

* .NET PV Access Wrapper [

using the pvxs library

\© tifr

Future Work

m PVXS client/server for PVA Pro

+

& c 25 epics-base.github.io/pvxs/

PVXS

Navigation
Contents:

Overview
PVA Network
Configuration
Examples

Building from Source

Including PVXS in your

application
Command Line Tools
Value Container API
Client API

Server API

IOC Integration

Quick search

PVXS client/server for PVA
Protocol

This module provides a library (libpvxs.so or pvxs.dll) and a set of CLI utilities acting as
PVAccess protocol client and/or server.

PVXS is functionally equivalent to the pvDataCPP and pvAccessCPP modules, which it
hopes to eventually supplant (Ok, the author hopes).

« VCS: https://github.com/epics-base/pvxs
« Docs: https://epics-base.github.io/pvxs
» Issues (see Reporting a Bug)

Dependencies

¢ A C++11 compliant compiler

o GCC >=4.8
« Visual Studio >= 2015 / 12.0
e clang

« EPICS Base >=3.15.1
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Thank You !

Any questions?
Priya Sharma
EPIC, TIFRH
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Feel free to contact me at

DA psharma@tifrh.res.in
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