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Overview
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@ Ecosystem for the devellopment of OPC-UA
e in OPC-UA a varaible is always value + timestamp + validity
Initially develloped by ATLAS DCS for generation of OPC-UA server
The devellopers focus on the "Device logic” and "Device Access
layer”
yo No devellopment work needed on OPC-UA protocol and server
@ Maintened by a collaboration of CERN-JCOP(Joint COntrols Project)
, ATLAS central DCS, me...
@ Used in ATLAS,LHCb,CMS,BEAM,DUNE ...
@ Collaboration agrement with CAEN,ISEG,Wiener.
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Quasar generation, modification for LAr ph-II

OPC-UA server toolkit (C++) — Unified Automation
‘Common
Security (X509 namespace gl b bedde
et e 0 e o
utilities.
N\ - Classes with prototypes of the
v é methods defined in the design
ua - 7 - Access to the address space
: pevice - Custom code place
Logic .cpp .h

‘

ke’
\ Q
%LLMGBTSM

7

>
Quasar
Dy 1.html

UaoClient.h /.cpp

.md

- Client for TDAQ/other

N
- Python for scripts/test

Documentation.py

- Configuration documentation
- Address space documentation

server

E - WINCCOA (DCS) DP generation

Documentation integrated in quasar v1.7 ...
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Specification of the server

@ PH-II operation manual : Link to CDS

@ A unique server will implement Atomic functions with elementary low
level functionalities that can be used to perform higher level actions
such as monitoring, configurations, and scans.

@ Atomic functions we mean function that perform that need
continuous uninterrupted discussion with the hardware e.g. a
sequence of 12C commands to write a specific register.

@ Clashes between DCS and TDAQ actions will be handled in the server.

@ Low level retries will be also handled in the server

o TDAQ will use these functions to implement the needed

configurations and scans. The configurations and scans that are the
responsibility of DCS will be implemented mainly in the server
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https://cds.cern.ch/record/2871460/files/ATL-COM-LARG-2023-030.pdf
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LpGBT based classes

LpGBT ,I2CMaster,Analoglnput,EyeOpenningMonitor, etc...
Give abstraction over the functionality of the LpGBT chips.
Client develloper don't need to know the details of the LpGBT
Same LpGBT for calibration and FEB2 -> No specific function
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[2C slave classes

@ As almost all our I2C chips use indirect addressing:

o Several 12C frame are needed to address 1 register
e To keep the atomic functions of the specification: specific class in the
server

@ Provide method to read/write registers
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Board level classes

@ FEB2: host DCS functionnalities

@ CALIB: host DCS functionalities + some LATOURNETT
functionalitis for the calibration
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@ DCS monitoring : handled by a threadpool on the server
o Reading on the board and writting to cache variable
o TDAQ monitoring:

e By method, direct reading of the values
e Can also use the threadpool
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Integration

0pCUA Sarver pre Ampi
Connecton s NN

4 tomperaturs
kg o e 190000

renEMF DCS WCCOA [ wouiaas

Tews LG INEHON oo S

e ocar SIS

HrURNETT Tews spcars 473N
E—— bt ——
rewee o OPC-UA Monitor
Vs ow A S8 LAPP DCS (Web)
o o o S Refresh every (seconds): (60 Set
—— —_—
caLEr CABANE
LpcBT 1GBT A
Configuration =
.;;Im m":' g . OLink A ready: |
os pulsing: true s
@Selected channel: 0 “"'“:“C'MM .
Tomperrs

692183488096873 @emp 2. 25 7858717383603

@Temp. LADOC: 23 134712107494522 Oremp. 325 835717383036
e ey GrIos P —
PR 102 o N MUX Amm:true Orenp. 5. 2SSO

OTemp 6. 25.1785871738360%
@, 7: 25 1225696852460

P Lavocs
e sei et T o
@0rC a0
e
e - e @i ning DAC: 128
VIRX)-RSTH % PALO-12_RSTH | @Tuaing IV ref:0
Vi ors (IR o33 re A
PAL3 R TRUE  pa13.15 RST| S
ADC1-3 RSTB - TRUE| ADC13-15 RSTH | ODAC value: 0
il coesn @i waing DAC: 128
@Tuning IV ref:0
i
Lavoc.s
EMF DAQ ®0Ac e
. . . . . @Fine wning DAC: 128
@Tuning 1V ref: 0
ATLAS Internal / EMF System Test m *
FEB2v2pS E191700 Lavoct

Channel-119 / High Gain

CASAV2 LADOCY2B 13/ CLAROCVAB 19 ODAC value: NIA

®Fise waing DAC: NA
@Tusing 1V rel: NA

Tempersures
oy e . R Oreap. 1 24 290452091241702
3365 3370 3375 G380 3385 3390 3395 3400 3405 @t 2:25.1797290015729%

BCID @ Tcmp. 3: 24.321626512007356

r LpGBT status March 20, 2025

Etienne FORTIN, Olivier ARNAEZ (CERN)



@ On the server:
o All the mains functionalities are made all boards are configured by the
server at EMF everyday.
o Prototype presented at LAr week in mars 2024, and accepted by
steering to go to production.
Mising one class for the 12C chip for HEC
Several optimisations are possible
Support of Real calibration/latournett boards
Uniformisation of error code
@ On the clients:
o FEB2:
o Client using the real functionalities of the server to configure the board
@ Partition and cpp client
o Calibration:
@ Partition and cpp client
o DCS Winccoa client
o At we need more HW to test in real condidition EMF:
e several FEB2
e calibration board

olorlde
(CERN) OPC-UA LAr LpGBT status March 20, 2025

e JdL0 ne
Etienne FORTIN, Olivier ARNAEZ




