Status of INTT HV app
G. Nukazuka (RBRC)
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Current operation in the silicon lab
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The commercial GUI app is used. It’s run in the OPC server and communicates with the
MPOD through the router with LAN cables.
Normally, we run it over SSH.



MPOD

We need to know about the Mpod module more
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https://www.wiener-d.com/product/mpod-hv-module/

11 SNMP examples for MPOD and high voltage EHS/EDS module
‘ Page Discus Re Ect git Soun flew history
ac dt Ec urce  View 7.11 MPOD SNMP Parameter List (most common) /' 5
SPHE I X * SNMP example for control ofiseg Multi-Channel High Voltage Power Supply Modules in Fl
I* a W-IE-NE-R MPOD crate kl
Parameter Multi Access Type ” Y
. inSwi I RIW i 1* snmpget -Oqv -v 2c -M Spath -m +WIENER-CRATE-MIB -c public 192.168.16.222 ouputVoltage.u100  */
sysStatus 1 R/W i I* This command will request the value from datapoint set voltage. *
1as Power Svstem : T Y e ———— ;
- * -v 2c: This parameters specifies which version of the SNMP to use. WIENER devices use SNMP 2C. */
outputNumber 1 R i /* M $path: This parameter should be replaced with the path to the WIENERCRATE-MIB.txtfle.  */
roupsNumber 1 R i I ltis not needed in case the default path s used. ki
outputName 320 R string * -m +WIENER-CRATE-MIB: This parameter tells the command o look at the WIENER-CRATE-MB ~*/
. . " to resolve the OID narme. ki
mm |Nj(\| m"pm(fm“p 320 R ! I* - public: This specifies which community of values can be accessed il
| outputStatus 320 R i * 192.168.16.222: The IP address of the MPOD crate. i
Ma Voltage 320 R F * outputvioltage.u100: The SNMP item to the data point set voltage of a module in the second
N page 1 Mardware TerminalVoltage 320 R ¥ » lot o the MPOD crate HV channel 0. 4
" bl
- " 320 R F
Community portal 2 Set urrent 20 X I* snmpset -Oqv v 26 -m +WIENER-CRATE-MIB -c public 192.168.16.222 outputVoltage. u100 F 60 */
pe Setup : T o o L * This command writes a floating point value to the datapoint set voltage k1
urrent events 32 1 I* snmpset: starts a SNMP write instruction
2 1 Si |':°" L ﬂb outputVoltage 320 R/W. F I* -¢ guru: This specifies the community for write accesses v
Rocant 2 »'h‘lfim outputCurrent 320 RIW F I* F 60: The F specifies the write value as a floating point formated value. Xl
. . . . I The 60 s the wite value 60 Vot il
? ? |R outputVoltageRiseRate 320 RIW F » It
Random freace outputVoltageFallRate 320 RW F J* snmpset -Oqv -v 2¢ -m +WIENER-CRATE-MIB -c guru 192.168.16.222 outputSwitch.u100 i 1 *l
. n isi i 320 RIW i * This command write a switch on of the HV for one channel. b
[ %) 3 Operation of the MPOD module with SNMP commands outputSupervisionMinSenseVoltage 320 RW ¥ * outputSwitch.u100  1: Wite of an integer formatted value to the flem outputSwitch, ~*/
o " With that item it is possible to switch differnt functions for instance */
. ny outputSupervisionMaxSenseVoltage 320 RIW F o
I v " setOn(1).
3.1 Defined Status Supervi TerminalVoltage 320 RIW F )
SPHENIX detex isi “urrent 320 RW ¥
& Opcf ation GUI isi Temperature 320 RIW i snmpget -Oqv -v 2¢ -m +WIENER-CRATE-MIB -c public 192.168.16.222 outputVoltage.u100
gret M outputC oltage 320 R ¥ 200.000000 V
Mag-e ou -
I5C outputConfigMaxTerminalVoltage 320 R F snmpset -Oqu v 2¢ -m +WIENER-CRATE-MIB -c guru 192.168.16.222 outputVoltage.u100 F 60
i outputC urrent 320 R F 60.000000V
MCAL outputC ower 320 R F
HCAL sensorNumber 1 R ; snmpse -0qv -v 26 -m +WIENER-CRATE-MIB -c guru 192.168.16.222 outputSwitch.u100 i
T sensorT 12 R i "
racuong H rd - sensorWarningThreshold 12 RIW i i
' snmpget -Ogv -v 2 -m +WIENER-CRATE-MIB -c public 192.168.16.222 outputVoltage.u100
. ardware  [eat | ect source) sensorFailureThreshold 12 RW i 60000000V
’ nmpC i 4 RIW string
. " - " - snmpget -Ogqv -v 2 -m +WIENER-CRATE-MIB ¢ public 192.168.16.222 outputMeasurementSenseVoltage.u100
[ . . Vi st
MVTX Wiener's MPOD # Is used 1o apply blas 10 the slicon sensors. The ‘eatures of our MPOD module EHS F605p-F are: rmareersion : 2 e §0.104588 V
INTT psOperatingTime 1 R i snmpget -Oqv -v 2c -m +WIENER-CRATE-MIB -c public 12.168.16.222 outputMeasurementSenseVoltage.u100
o fch- 16 psDirectAccess 1 RIW string 60.104713V
Elcronics :’“:i'f“:’;'“\;”'Si°“ : '; 5:"“"' snmpget -Oqv -v 2¢ -m +WIENER-CRATE-MIB -c public 192.168.16.222 outpuMeasurementCurrent.u100
anSerialNumber string 0.000001 A
DOI"’ forte * Ma! Vd‘ane 05 kv fanOperatingTime 1 R i
fanAirT 1 R i snmpgetx -Oqv -v 2¢ -m +WIENER-CRATE-MIB -¢ public 192.168.16.222 outputMeasurementCurrent.u100
Sotware « Max Current. 15 mA icthOffDelay 1 RIW i 0.000000735 A
DAC i 1 RIW i snmpget -Oqv v 2c -m +WIENER-CRATE-MIB -c public 192.168.16.222 outputSupervisionBehavior.u100
- Po 0 Hiv fanNumberOfFans 1 R i 0
- M
larty: positive fanSpeed 6 R i
Trigoer Ricod 10 MV (see SNMP tree structure at end of manual for full structurc) St Oy -+ 2o HIENER CRATEAMS-c gus 1621616222 oupuSupenisindetir 10064
e Hipple. < m
- —C snmpget -Oqv -v 2 -m +WIENER-CRATE-MIB -c public 192.168.16.222 outputSupervisionBehavior.u100
Colabrahon 30. June 2020 45 30. June 2020
You can get manuals from the official homepage <. Wianar MPod Instruction Waeiner MPOD
Moeoings

https://wiki.sphenix.bnl.gov/index.php/Bias_Power_System https://file.wiener-d.com/documentation/M




Requirements for the HV application

We need to define the requirements for the application.

* Turning HV ON/OFF
- All
- each ROC
- each channel
? each half-ladder

» Configuration of operation

- Operation voltage

- Voltage limit

- Current limit

- Ramping speed

? Different configuration for each ch/half-ladder/ROC?
* Monitoring

- \oltage and current for each channel

- Visualization by graphs

? any other parameters?
* QOperation logs

- Timestamp and operation

- \oltage and current

? Are they stored in the sSPHENIX database?
 Misc

- Shifter/Expert mode
* |t should work in 1008, and the silicon lab




Before starting...

The sPHENIX standard framework Ignition (designer) is used for LV GUI.
SNMP protocol is used for communicating with MPOD, but

() = & &« ~
@ Boose, Stephen <hoose@bnl.gov> [ SR
Z855: Genki Nukazuka 2023701731 (&) 11:46
Cc: shimomuramaya <maya@cc.nara-wu.ac.jp>; mai watanabe <wcm_watanabe@cc.nara-wu.ac.jp> fit 1 A

Hi Genki,

Originally our intent was to use an SNMP driver in our OPC server to communicate with the MPOD HV supplies, but that has proven difficult so for the time
being we are using scripts to control them. This means that the HV is controlled outside the Ignition GUI system for now. If we can find the time to make it
work then we can move HV control into Ignition.

Best,

Steve Boose

Currently, it may be good to start without Ignition, so | used what | could use.
When we can handle SNMP with Ignition, we may migrate to Ignition.



HV app : Connections in 1008
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HV app : Connections in 1008
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outside the silicon lab network

HV app: Connections in the silicon lab

Silicon lab power rack

SNMP GUI app
commands
OPC Server Client
(inttpower) (2nd Felix)

The GUI is launched in INTTDAQ. It may be run over SSH.

INTTPOWER, the OPC server in the power rack, has access
to the MPOD. | didn’t try launching GUI in INTTPOWER.

Similarly to INTT ExpertGUI, | hired RPC to control MPODs
from client PCs. RPC may not be needed in 1008 because
the linux machine can access to the MPQODs directly.




HV app: both cases

ﬁ GUI app
Rout outside the silicon lab network
Ou er ................................................
LAN

SNMP GUI app
commands

:Silicon lab power rack

OPC Server Client
(inttpower) e I-l e (2nd Felix)

in 1008

Status, voltage, etc.

w |n the SI|ICOI‘I Iab

«—SNMP commands

Linux
SSH

Status, voltage, etc. —




The GUI Hv_GuLpy

O 0 % HV GUIfor INTT

Language: Python3

Library: PySimpleGUIQt
A wrapper of PyQt. The standard python library TKinter (or
PySimpleGUI) is too slow to use over SSH.

RPC: gRPC (same as INTT ExpertGUI), ver 1.49.1

The latest version (1.52.0) has a problem...




SNMP to MPODs

| modified Maki’s library (intt@inttpower:~/power/snmp/header.py).

libMpod.py and HV_server.py

Basically, the library does shell commands, for example
snmpget -0Oqv -v 2¢c -m +WIENER-CRATE-MIB -c guru 10.20.34.145 outputMeasurementSenseVoltage.ul5



The GUI: Overview page is needed...

Not implemented yet...
It should show the brief status of HV.
For example:
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Information MPOD module by module should be shown though each module has 16 channels.
We need to define parameters to be shown: status (for example: what is good/bad?)
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ROCON not wused

The GUI : Network configuration

Configuration file (should be taken 4
from the sPHENIX database) ROC3N not_used

ROC4AN nat _wusod
ROCAN not_used
ROCBN not_used
ROCZN 18. 20. 34.
ROC@S not_used
ROC1S not wused
ROC2S nol_used
ROC3S not wused
9 ROC4S not used
A ROCSS nat_usod
21 ROCES not_used
272 ROC7S nat_used

A

HV_connection.py
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00 ~d

homelinttdev/HV/connection/template.txt Bro

:

onnechon

ROCON Reset Emergency Jll Reset Event

Connection information for
each MPOD module.

Reset Event
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Reset Emergency
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The GUI: Operation configuration jiiiiiiiiliiiii;i;?l########i

Configuration file (should be taken / # voltage [value (V)]

8 voltage 100
HV_COang. PY from the sSPHENIX database) y

# speed [value (V/sec)]
| speed 5

Config

# current_limit [value (nA)
4 current_limit 2000

1
1
1 2
13
] ¢

/home/inttdev/HV/confighemplate. ixt
100.0
2.0

2000.0

-
Operation voltage (V)
Ramping speed (V/s)
Current limit (nA)

A button to apply these configurations

oot | s [ piutirs | Ten |

All parameters available should be shown in this tab.
All modules get the same parameters for the moment. Is it OK?




The GUI: ON/OFF  Hv_on offpy

ON/OFF buttons for checked
channels of all modules

ON/OFF buttons for checked
channels of the module

Only active modules
are enabled

QO @) N HV GUI for INTT

‘A Check/uncheck all of all modules

YN N
HOCUN

" Check/uncheck
~all of the module

Launchlng graph
rocss - MoONItoring

=71 T T

Ois a status indicator + selection of operated channels.
I’m not sure whether it’s a good idea or not.

O : not operated

. to be operated
El=h: I1t’s ON now.

: It’'s OFF now.




The GUI: Monitoring values

(de] o ~! n w. £ w N —
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3 ROCEN ch14
38 ROCEN ch15
% ROC7N ch0C
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18 ROCTN

98 ROCT7N ch03

)
)
ch02
)
)

Voltage (V)

Current (nA)

o0 ROC/N ch04 0.051 1.000
Keep Updated | Stop Updating
| Comectal l  Pint  Jl PrintMore

N HV GUIfor INTT

+ status + 7?7

We need to see the values.

Is there a better idea to show so many values?

HV_value_viewer.py



The GUI: Visual monitoring

. Analog Flavor - Easvy LV | HV

Monitoring voltage and current by graphs is necessary,  :.2*.
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HV GUI : GitHub? BNL GitTea?

O Secarch or jump to... Pull requests Issues Codespaces Marketplace Explore

I made for the I NTT HV app in G itH u b 8 sPHENIX-Collaboration / INTT_HV_GUI Friae ® Umasich & 20T IE

> Code () lssues [ Pul reguests ) Actions T Projects (U Security | Insights (31 Settings

under the INTT_developer team. o
According to many people, even if it’s private, crucial P "

information, such as IP address, shouldn’t be uploaded to e —
GitHub. -

— not convenient o -

README md

Packages

INTT_HV_GUI

These can be loaded to GitTea by BNL...

nuikazuka Genk: Nukazuka

Requirements @ viocicothi o s

* Python3
« tkinter
To instal tkinter,
brew install python-tk for Mac
apt install python-tkinter for Linux (apt)

Languages

® Python 950 Other 10%

o PySimpleGUIQT ( pip install PySispleGUIQT )
To launch it over SSH, tkinter (PySimpleGUI) is 100 slow. PyQt (PySimpleGUIQ1) is OK.
« gRPC
To install gRPC,
pip install grpcio=1.49.1 grpcio-tools
The latest version of gRPC (1.52.0) coudn't run subprocess.run() somehow (ref). os.system() is an
alternative solution.,


https://github.com/sPHENIX-Collaboration/INTT_HV_GUI

The HV app: Status

MUI: ver1 made

M communication with MPOD: done

M Reading voltage: done

M Setting/Reading operation voltage: done
M Setting/Reading current limit:

M Turning ON/OFF: done

M Pilot operation at the silicon lab: ongoing
[J Reading current: not yet

(] Testing emergency flag: not yet

[J Status indicator: not yet

[J Monitoring voltage/current: partially done
[JMaking a database: not yet

[J Connection to the database: not yet

[J Monitoring tool: not yet



