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Phoebus / CS-Studio
Collaboration

» 17+ sites actively packing a site-specific
CS-Studio products or Participating in the
development of one or more of the EPICS
services

* (NSLS2, SNS, ESS, FRIB, ALS, ITER, DLS,
ISIS, CEA, NSRCC, KEK, FZB, DESY, CSNS,
LNLS, ROAN, JLAB,...)

» 12+ sites/labs/institutions using
prepackaged products

* Additionally, many users who do not
create their own products.
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1S Toole Phoebus Tools and Services
cs Seutio The Ecosystem

* EPICS core java:
Consists of Channel Access and PVAccess client
EPICS Service libraries, utility libraries (epics-util, VType)
Archiver, ChannelFinder

Save Restore, Olog,
Alarm

* EPICS middle layer Services:
Archiver, Alarm, Save Restore, Channel Finder, Olog, ...

e EPICS tools:

EPICS CS-Studio & Phoebus




EPICS Core Java




Phoebus Tools and Services

e The ChannelAccess libraries are stable

* Minor fixes
* Parsing tables, etc..

* PVAccess libraries
 SNS Added Security
« ESS Expanded support for handling Tables
e STFC Included the use of 'CompletableFuture’

* Phoebus core-pv has 2 implementations of channel access
connections

* jca & Jackie

 Validated our modular / pluggable claims
* This is a useful debugging and diagnostic option now

EPICS * Future Plans
* deprecate PVAccesslava, PVDatalava, normativeTypeslava

...1.... * ChannelAccess Name Server using ChannelFinder




Phoebus Middle Layer Services



EPICS Service
Archiver, ChannelFinder
Save Restore, Olog,
Alarm

Phoebus Tools and Services

e Standardization of middle layer services

e Standardization Authentication Authorization
* spring-security (Idap, ActiveDirectory,...)
e ChannelFinder, Phoebus-Olog, Save and Restore

e Standardization Documentation

* readthedocs
e Use swagger to generate REST APl documentation

* Generate python clients using swagger
https://github.com/mrakitin/pychannelfinder/



Phoebus Tools and Services

* Integration tests with Docker containers

. readthedocs.yaml
. docker-compose.ymi

. docker-compose-integrationtest.yml

E Dockerfile
EPICS Service ‘é Dockerfile.integrationtest
Archiver, ChannelFinder B LICENSE
Save Restore, Olog, M pom.xml

Alarm 28 README.md

e Junits + Testcontainers



EPICS Service
Archiver, ChannelFinder
Save Restore, Olog,
Alarm

Phoebus Tools and Services

e Alarm Annunciator
* Pluggable annunciator

@Override
public void speak(final AnnunciatorMessage message)

* The audio annunciator will play the audio files specified for the
associated alarm severity levels. Currently supported formats are
AIFF and WAV files.

* Olog actions

* A pluggable interface allows adding specific operations to be
performed when a Log entry is created

* e.g. send an email to xyz when a new log entry is created with a
specific tag.

e Save and Restore
e Check out Georg’s talk



EPICS Tools
Phoebus
CS-Studio

CS-Studio & Phoebus



Converting screens

* Vast majority of facilities have moved to
Phoebus
(SNS, ESS, ISIS, ALS, CEA, HZB, ...)

* NSLS2

e All the beamlines and Accelerator will be
moving to Phoebus by 2025

e 25k screens

* Expand the Phoebus Converter
functionality
* to pre- and post-process the display files

* handle conversion of scripts by fixing the
imports
import "org.csstudio.display.builder”
instead of "org.csstudio.opibuilder”

* recursive conversion

DCM

TCG:1
LO=E-03
CCG:1
3.70E-07

DCM

TCG:1
g LO<E-03

CCG:1

IP:1

i1 00pen « 55 Closed

Author ~

e Truncate log title but avoid ending in partial word v/

#2641 by tanviash was merged 4 days ago

} Handle empty description for legacy actions v

&

#2639 by tanviash was merged last week

o Legacy longString textUpdate interactive property v/

&

o Legacy resize option 3 mapped to None v
eeks ago

&

f* Legacy XYGraph trace width v

#2603 by tanviash was merged on Mar 20

}* Handle tracenames from legacy xygraph widget v

-

#2636 by tanviash was merged 2

#2631 by tanviash was merged 2

eeks ago

#2593 hv tanviash was meraed on Mar 15



Converted screens...but better
ITER 1cons

* A group of engineering sysmbols @ @ @ @ . 7.

* Electrical, Fluid, Electronics, Civil

Engineering, Integration and

Controls B @ S ><F > |

o

* ISIS and NSLS2 adopting these g 3 % @
symbols in conjunction with the

Phoebus |

Symbol & Text Symbol Widgets < %




Converted screens...but better

ALS Phoebusgen

screens:
- name: met8_camera_
type: motors
config:
tab_name: MCF§ 1
title: MCF8 Camera Optics
header_title: "[mef8:10.66.210.111 -
axes:
- Macros:
Dev: "{OPT:1-Ax:CamRot}"
CntlAxis: 1
- Macros:
Dev: "{OPT:1-Ax:ObjSel}"

autogen.py

¥ (= autogen

¥ (= motors

= mcal_filter_wbslits.bob

=p mca2_dclm_z_trans_pitch_ben...

= mca3_dcim_bs_fs.bob

= mcf2_opitics_table.bob

=p mcf3_shielding_table_x_vx_opit...
= mcf4_Sample_Tower_X1_Y_Z1....

= mcf1_WB_slits_opitics_table_Rx...

Catlis: 2
i sample Tower Axisx1 [JJ  -3.9863 mm B zoessmm </ 3000000mm [>|| Swop || More |
] sample Tower Axisz1 ]  35.0000 mm B zs00omm < 5.0000 mm '>|| swop || More |
sample Tower Pitch [ 0.0000 deg B 0.0000deg B < 0.0025deg '>|| swop || More |
sample Tower Verticaly [JJ  50.0000 mm B s09smm < 1.0000 mm '>|| swop || More |
Sample Tower Roll ] 0.0000 deg B 0.0000deg B < 0.0060deg '>|| swop || More |

Al  upstreaminboaray ] 11549420mm | 11549412mm </  0.2500 mm '>|| swop || More |
il  upstreamoutboardy ] 12775624mm | 1277s621mm <] 02500 mm '>|| stop || More |
H] Downstream Y B w325206mm | 10325206mm | <] 1.0000 mm '>|| stop || More |




Converted screens...but better

bcf

* Use Widget classes
* Maintain a consistent look
e Reduce duplication of effort

Widget
Type
Name
Class

PV Name
Bit
Position

X Position
Y Position
Width
Height
Display
Visible
'Off' Label
"'Off" Color
'‘On’ Label

'On’ Color

‘ ON_OFF LED
DEFAULT '
ERROR

GOOD_BAD

ON_OFF

WARNING

20

20

v &
e |

©l



Archive DataSource

archive://

* Retrieves a single archived value
at a particular instant of time.

e archive://pv_name
* Retrieves the latest value in the
archiver.
* archive://pv_name(time)

e Retrieves the last value at or
before the specified "time".

Probe X
|
PV Name: archive://SR-RF{Cav:C-TCG:2}P:] Search
Value: 0.374 Torr
Format: Default * | Precision:
Alarm;
Time Stamp: 2024-09-17 08:06:44.019693967
Metadal | Probe X
PV Name: archive://SR-RF{Cav:C-TCG:2}F:1{2023-09-27 08:06:44)
Value: (0.495 Torr
Format: Default * | Precision:
Alarm:
Time Stamp: 2023-09-27 08:06:43.977558650
Metadata: Units: Torr
& sh Format: 0.123
Display Range: 0.0 .. 1.0
Control Range: 0.0 .. 1.0
Warnings: 0.0 .. 0.0
Alarms: 0.0 .. 0.0

Search




Archive DataSource

replay://

* Creates a PV that recreates changes in
values based on data from the
archive.

* replay://pv_name
(start, end, update_rate)

Recreates the PV value changes using
the data from the archiver between
the specified start and end times.
Updates occur at the rate specified by
‘update rate’ (a value defined in
seconds).

G Applications Window Help

Probe X

PV Name:

Value:
Format:
Alarm;

Time Stamp:

Metadata:

& shroffk

-

i e R ]

replay.//SR-RFHCav:C-TCG:2}P:1(2023-08-17 00:00, 2023-09-18 00:00}

465.066E-3 Torr

Engineering

2023-09-17 00:00:06.492156384

Units: Torr

Format; 0.123

Display Range: 0.0 .. 1.0
Control Range: 0.0.. 1.0
Warninas: (0.0 . 0.0

-

Precision:

Search




Archive DataSource

Use Cases

e archive://pv_name(time)
* Creating Save and Restore Snapshots
» *Recreate Phoebus application states at a specific point of time (OPI’s, ...)

 replay://pv_name(start, end, update_rate)
» *Recreate the behavior of Phoebus applications
* *Simulate controls channels using real historical data



Pluggable actions

actions which open displays, write PVs etc.

Action Detail:
) main Description:
»ak filter o .
p=2 Open Display ath:

»ak node 4‘5; Write PV

p® Execute Script e
p® Execute Command
Igj’_ Open File
&= Open SaR filter

ames:
&= Open SaR node

(@ Open Web Page

e Expand the list of Display Builder Actions
* Interface for contributing an Action
Operations
* Interface for contributing an Action Editor

* e.g.
* Dedicated actions for Save and Restore
operations



Pluggable actions

Benefits
actions which open displays, write PVs etc. .
e Much easier to use
Action Detail: * Custom-made editor interface

et Description: * More Efficient

3aR filter {2 Open Display * Use the features and functionality provided by the

'ath:

;aR node Phoebus framework
@ - o e * Scheduling and Concurrency support - Jobs
wE Bxecute Script * Credential management
F"@ Execute Command ° Con nection pools
B Open File e PV’s
&= Open SaR filter * reSt_CI!e.nts
1ame: * Type definitions

&= Open SaR node
°
(@ Open Web Page Safer

* OPI screen developers don’t have to add manage
thread, connection, etc...



Phoebus Tools and Services

EPICS Tools * EPICS tools:
Phoebu .
Cs_gfud,f, CS-Studio & Phoebus

Commits over time

From Jun 10, 2017 to Sep 7, 2024

100

Contributions

50

Jan 1, 2018 Jan 1, 2019 Jan 1, 2020 Jan 1, 2021 Jan 1, 2022 Jan 1, 2023 Jan 1, 2024

30

20

v
* amnle il hine. Lol ot il
ofinEs_ENE__1 _sEBEREN: Rmniis-EEis || | .

097 10/08 1029 1119 12710 12/31 0121 0211 03003 0324 0414 0505 0526 06/16 07007 07/28 08118 09/08



Phoebus Tools and Services

EPICS Tools e EPICS tools:
Phoebus CS-Studio & Phoebus
CS-Studio

* Phoebus is in production at multiple sites

* Drinks for contributors!!
* XavSPM

Mathis-Hu

Smarsching

* mgotz

e Daykin

* jbellister-slac

* hboutemy

* ptsOSL



Collaboration Status

* Phoebus
e ~200 PR’s

e ~100 Issues with 80% closed in
2 weeks

 ChannelFinder, Phoebus-
Olog, ...

https://github.com/ControlSystemStudio

Filters «

Q isiissue created:>=2023-09-13

9 Clear current search query, filters, and sorts

O

0

d

(]

© 41 0pen + 62 Closed

© Action button context menu entries to open in "New Tab" or "New Window" no long

#3139 opened 1 hour ago by kasemir

© More flexibl

#3133 opened lz

© Drag/drop il

Filters «

Q is:pris:closed created:>=2023-09-13

#3132 opened 'ie Clear current search query, filters, and sorts

© Yet another

#3127 by georgy

© New kafka-s

#3123 opened 2

© Problem wit

#3116 opened 3

© backward cc

#3108 by shroffk

U

O

Y

feo

foo

7 Open « 198 Closed

Regression: logging of restore action not invoked v/

#3138 by georgweiss was merged 10 hours ago

Bug fixes for loghook image attachments +

#3137 by georgweiss was merged 10 hours ago

fixed the alarm event handler performance issue v

#3136 by jeonghanlee was merged 7 hours ago

Sar login v

#3134 by shroffk was merged 7 hours ago

test branch for issue #3059, updating javafx version for training VM +

#3131 by shroffk was merged last wesk

EDM converter: Fix color of transparent related display button v

H

3130 by kasemir was merged last week


https://github.com/ControlSystemStudio

Next Steps

* Eclipse based CS-Studio supported till Oct, 2025
* Preparing release 4.7.4
e JavaFX 22 and JDK 17



How to contribute

e GitHub Issues

* Monthly meetings on the 2" Wednesday of each month.



Developers Meeting

* June 2024
* 26 in person + 2-3 remote participants




Developers Meeting

* Epics core session
* Phoebus tools and services session

e Common Session
* Documentation

* Protocol related topics
* Security, Types, etc...

* Complete Meeting Minutes



https://docs.google.com/document/d/1xxEj9GrqsRTpeL7fVXWmHWZMffRYQBHmnH9rtVDcTM0/edit?usp=sharing

Developers Meeting

Anything we can do to increase the longevity of Phoebus?
* We cannot control graphics libraries (X, Motif, SWT, JFX, ...)

We can try to limit dependencies

Well-structured code

e Shared development allowed moving from Eclipse to Phoebus in a few years. Harder for site-
specific additions

Modular architecture
* Pluggable Action Button
* CEA proposed additional customization of automated actions for alarms.

A plan for community owned and maintained training infrastructure and resources

Fix controls system studio website



Developers Meeting

e ChannelFinder

 Completed the changes to recsync + ChannelFinder to have a Name server based on
ChannelFinder: PVAccess Name server prototype ( work on Channel Access name
server is on going )

* Epics Archiver Appliance

* Converted Epics Archiver Appliance documentation to readthedocs.org (Pull request
#243)

* Closed all open PR’s and fixed some small regression bugs in the Epics Archiver
Appliance; it is significantly closer to being beta. Should be able to release a beta
version in a couple of weeks.

* Moved all the python2 scripts to python3 ( sample scripts - done, policies.py -
ongoing)



Developers Meeting

* Hands on introduction to the technology stack
* Shout out to Tynan, Max, Loic, Katy, for mentoring new members
* Timo for helping us learn how write things nice

* Upcoming Codeathon Hosted by Diamond Light Source,
February 24-28, 2025



Useful links

https://controlsystemstudio.org/
http://phoebus.org

* Fork us on github
https://github.com/ControlSystemStudio

e ChannelFinder
http://channelfinder.github.io/

* Olog
https://github.com/Olog

e SaveRestore, Alarm Services, Scan Server
https://github.com/ControlSystemStudio/phoebus/tree/master/services



https://controlsystemstudio.org/
http://phoebus.org/
https://github.com/ControlSystemStudio
http://channelfinder.github.io/
https://github.com/Olog
https://github.com/ControlSystemStudio/phoebus/tree/master/services
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