s,

ALICE

WinCC SCADA
system

Przemystaw Kinasz

22.08.2024

1



ALICE

01.

02.

03.

04.

0s.

06.

07.

Table of Contents

WinCC SCADA system

Transferring the Control Server from a dedicated application to WinCC OA
3.19.

System structure
Structure of the system after modernisation

DIM preprocessing

Method for processing and importing DIMs (Distributed Information
Management System) of services and commands

Communication

Establishing a connection between SCADA and FRED (Flexible
Framework for Frontend Electronics Control) server.

WinCC SCADA system
Setting up the SCADA (Supervisory Control And Data Acquisition) system.

On-call training station

Implementation in a laboratory setting for creating a training station for
On-Call experts.

Future implementation
Future implementation in FIT setup.




WinCC OA SCADA &Y

ALICE and why we are copying a ready-made solution? >~

Old Control Server

* Not compatible with central DCS
solutions

« Not reconfigurable

« Based with all software on localhost

« Without technical support from
December 2024

New WinCC SCADA system

Supported by central DCS solutions
Easily reconfigurable

Based on an independent unit

It can be used to create a training
station for On-Call
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DIM preprocessing script - DIM @Y

ALICE >~

What is DIM?

DIM-Distributed Information Management System

DIM, is a portable, light weigth, package for D IM
information publishing, data transfer and inter-

process communications. Like most

communication systems, is based on the Distributed Information M anagement System
client/server paradigm. Source: https://dim.web.cer.ch/

DIMservice | wincC ~ DIMcommand WINCC
i DCS . DCS
5



DIM preprocessing script - JCOP @Y

ALICE >

JCOP - Joint Controls Project

« JCOP provides, supports, and maintains a common
frameworlk of tools and components

 These tools and components allow for the configuration,
monitoring, and operation of various sub-detectors

* The system includes communication mechanisms with Data
Acquisition/Trigger systems

« It also interacts with external systems, such as CERN
infrastructure services and the LHC

JCOP Framework

 In our system we use JCOP DIM and FSM (Finite State
Machine) extensions.



DIM preprocessing script
ALICE a

113 3 MAIN

nain()

fwDim deleteConfi FIG_NREME) ;
fwDim createCo FIG_NRME) :
string vartype
filetosortarray();

int maxx-maxsizedp({):

file £;

string dummy; o L

 Downloading DIM service and command data
dyn_string vars;

int firstIteration = 1;

from a file or database

dyn string parts = (devpart[gl):

BT « Creation of DPs (Data Points)

string type = parts[3].trimmed();
dimtype=parts[4].trimmed(): . f' L
e e « Creation of the configuration
Debugli {"E!

R: DIM type error in line: "+g):

e, « Linking DIM services and commands to DP
« Subscribing to a DNS server

t") vartype=DPEL_D¥N_FLOAT:

) vartype=DBEL BIT32: L4 Error ChECking

if (type=="char") vartype=DFEL CHAR;
else |
errarflag=1;
Debugl ("ERROR: DIM type errer in lime: "+g):

parts[l]=parts[l].trimmed();
dyn_string dpparts = strsplit(parts(l], "/"};

int tabsize=dynlen(dpparts);

string gen:
int cont=l:
int indexJp:
if (firstIteration==1}{




DIM preprocessing script
\
ALICE a

v % LAD
~ [ LAB
El _common
El _lock & JCOP Framework DIM: DIM (FIT_LAB - FIT_LAB; #1) - o
~ [J READOUTCARDS
El _common DIk
LAB/READOUTCARDS/TCM@/BCID_OFFSET_ANS;®;string;s = _Inck View  Edit
LAB/READOUTCARDS/TCM@/BCID_OFFSET_REQ;@;string;c « O Tomo Ay — 2 on D .
LAB/READOUTCARDS/TCM@/DATA_SEL_TRG_MASK_ANS;@; string;s 2 common =S
LAB/READOUTCARDS/TCM@/DATA_SEL_TRG_MASK_REQ;®;string;c B lock PV$S00dim is [JRUNNINGI| as Manager [2]  Last Updated:
LAB/READOUTCARDS/TCM@/DG_TRG_RESPOND_MASK_ANS;@;string;s » XSVF’OWER ANS »
LAB/READOUTCARDS/TCM@/DG_TRG_RESPOND_MASK_REQ;®@;string;c s TVPOWER RNS Senice Name Datapoint Name Default Value Timeout Quality
LAB/READOUTCARDS/TCM@/DG_BUNCH_PATTERN_ANS;@;string;s s ATTENUATOR ANS LAB/READOUTCARDS/TCMO/1 FIT_LAB:LAB.READOUTCARD 0 0 1
LAB/READOUTCARDS/TCMe/DG_BUNCH_PATTERN_REQ;8;.str‘ing;c » [8] AVERAGE TIME ANS LAB/READOUTCARDS/TCMO/ FIT_LAB-LAB READOUTCARD 0 0 1
e e st |4
- — = . =2 > BCID_OFFSET_REQ | |LAB/READOUTCARDS/TCMOA FIT_LABLAB READOUTCARD 0 0 1
LAB/READOUTCARDS/TCM/TG_PATTERN_B_ANS;@;string;s > BKGRMDO_CNT_ANS LAB/READOUTCARDS/TCMO/ FIT_LAB LAB READOUTCARD 0 0 1
> [2a] BKGRNDO_RATE_ANS LAB/READOUTCARDS/TCMOA FIT_LAB-LAS READOUTCARD 0 0 1
> BKGRNDA_CNT_ANS
> BKGRND1_RATE_ANS
> BKGRND2_CNT_ANS
> BKGRND2_RATE_ANS
> BKGRND3_CNT_ANS

DIM name; default value; DIM type; Service/Command

Input text file/database Generated WinCC Automatic subscription to
Para DP structure DIM services and commands



ALICE

DIM status

TCM status

Switches

Trigger settings

Background
counters

Laser system

Trigger panel
Laser phase

!

!

!

New WinCC SCADA system

GBT readout

CERN
BCID shift&RDH \

Board selection System status

@ _QuickTest ; mainami (FIT_LAB - FIT_LAB; #1)

- X
Module Panel Scale Help
20 BCEH A S & 1S + 0 & & & 19 sosnusienqun ¢
i Clock saufce:
%/1169‘/125022/1 Board selection Sysffm'!;-w"mg . y. Board stay{is (TCM) .
Board .. 24.20°C Board 2
D restarted - FPaG'Alemz,: 2000°C Serialnumber: 242 <4— Board status (TCM)
1Vfower: 0.982V  MCU FW vers.: 0000024
e | o INNEEEEEEEIEEEEEEEE .. § o Y MR i

o — —

GBT readout Status bits

Phase aligner cpLL lock [JJi

Rx wordclk ready .
Rx frameclk ready .

TCM A-side

TCM C-side
enabled . Links OK and ready -Master link delay error .

enabled . Links OK and ready .Mas(er link delay error .

FSM reset unlock HB respons;
Rt oo [lle e
cor | oyposs [ vorme [ el

PLL locked - Readiness changed . Delay range error . PLL locked . Readiness changed . Delay range error . BCID shift RDH )
- = 1 [ox] SystemiD:  OXFFFF =653 MGT link ready .
Phase,ns: 1 [ o | ehasens o K] .
ssincr]l 0 0522 e o0 R g I Status bits
OR, gate, ns: 00000000 OR, gate, ns: 00000000 [ox] <

Data select trg mask Tx FSM reset done .

GBT Rx ready .

switches: [Jll1 PMTIE scintillator [ 3 <l £xtended readout [l C-side delay +25ns Counters update every: ss

Data generator - -

Triggers Trg respond mask GBT Rx error .
On/Off  Mode  Signature  Random rate Asidelevel  mode  Csidelevel |Resetcount| Rate,Hz  |Resetstart| parern: 7 - .
-I;!g!l rror:
1: central [ oo 10 0 [ o [ox] Oac 0 0 g Sodash [oK] # Bl shitbya
zSemi Ocvs I noma m 0 0 [ox] ZA 0 0 0 Trigger generator ‘ Board resdoutmode:  error h
central O neh Oc Continous pattern RUreadoutmode:  error <+— RX phase
3:Vertex [l oo 12 > [ox] 3 o 0 Gk pimssloscial, b
3 CRU orbit: ‘error
4aorc [l oo 13 0 esholds 0 0 Value:
5: OrA - normal 14 0 low: 0 ok high: 0 oK. 0 0 = not empty on run start
[ox] low] g - [od StartBC: 3 [ox] rate :
Background counters
Mode: idle HBr rate:
Count:  Rate, Hz Count:  Rate, Hz Interaction: 0 0 Statistics T
NoiseA: 1 0 NoiseC: 0 0 Total noise: 1 0 FIFO max: Drop count BC indicator g FIFO was fulk <+ Board status (TCM)
s Converter 0 0
True OrA: 1 0 True OrC: 0 0 True Interaction: 0 0 et 0 0 o
5 S g . Count:  Rate,
Beam-gas A: 1 0 Beam-gas C: 1 0 True Vertex: 0 0 S Count: Rate, Hz
Laser system 0 1000 2000 3000 4000 S000 6000 7000 8000 9000 10000 11000 12000 Events: err er
Atten. steps: 00000000 I

ERROR: .
BUSY: .

Laser enabled: [l

© on Cal trigger (0x40)
) —
D every 00000000 [ox]

Pattern: 00000000000000000000000
BCsin: 00000 ns after laser pulse

00000000
BCs= at frequency: 00000000

. Suppres. trig. for
OKx

Phase, ns: 00000000

-1Ons 1 2 3 4 5 6 7 8 9 10 11 12

Trigger generator 9

Statistics



New WinCC SCADA system =

BCID shift&RDH \
ALICE >~
GBT readout
4 _QuickTest_: mainxml (FIT_LAB - FIT_LAB; #1) = X
Mot ot sete i System status
Z 8 $EH &S & WS O & KA L 11 Englsh US[en_US.utfe] ~
5:09:30 PM Board selection HSCIE CE/ Board stgus (To)

is restarting:

8/21/2024

<M
reovewy: | vk [l HBEEEEETEEEEEEEEN ol
| comcrso | {1y oo I | e I B B B ...

PM AO [ copy actual values to settings for this PM_| | Apply all settings for this PM |

N0 Tme alignment ADC delay ABCzero Range Base  yean TOC e count

) Rate, 1z ;
_ TRG  Threeshold calibr CFD threshold CFpzero i e chage 0 W g count BCID shift RDH

Board t#mp.: 24.80°C Board type: F;O
FPG/Atemp.: 40.85°C  Serial number:
bower. 098 wcurvers. cc— Board status (TCM)

V power: 1.763V  FPGA FW vers.: 0x79BOBE

restarted: .

Status bits
Phase aligner CPLL lock .

Rx wordclk ready .
Rx frameclk ready .
2 - MGT link ready
01 OOOOO 0000 fod o000 o o000 o] 0000 o000 o000 o000 o000 000D O —— Symmmt DXTZ :55532 Txreset d =
lon| O 0000 lox] 0000 lok 0000 lox] 0000 o] 0000 o000 o000 0000 o000 000D € e °s xresetdone <— Status bit:
Data select trg mask: 16 m Tx FSM reset done . atus pDIts
020 0000 0000 [o«] 0000 0000 0000 0000 0000 ©000 0000 0000

Clleony 0000 [ox| 0000 L | 0000 WD G (R GE G G en generator- - GBT Rx ready .
p3len/00000 o000 Jox] o000 fok] o000 o] 0000 oooo ocoo oooo oopo Oo0p 9respendmasc 6aTReerror [l
m D000 ox] o000 | o000 0000 |oK| 0ooo 0000 0000 0000 0000 0000 (e & Error: .
0a o] 0 0000 0000 fox] o000 0000 [ok] 0000 cooo oooo o000 oooo ooop S O |OK] Rae Bl shire by
o000 o] o000 o] 000 [or] 0000 o] oooo ooo0 o000 0000 o000 00Go T"gg;;nii:':::::r

Board readout mode:
usD 0000 [ox] 0000 [o] 0000 0000 [ok] 0000 ooo0 0000 0000 0000 0000 00
90000 lox] 0000 lox] o000 lox] lox| 0000 o000 0000 0000 0000 0000 Value: 0
:

06000007 0000 lod o000 0000 0000 0000 0000 0000 Ooop 0000 StartsC: 0 [ok]
o

jon/0000 — {oK] o000 lox] 0000 0000 0000 0000 0000 (0000 0000  Mode: idle - HBrrate:

07DOOOO o] 0000 lod o000 0000 0000 0000 o000 o000 oooo 0o Statistics

O 0000 lo] 0000 lox] o000 0000 0000 0000 0000 0000 0000  Conerter:

usD 0000 [ok] o000 [ox] 0000 0000 0000 0000 000D 0000 0000 0000 DS 0
o]

PM options

0/15 siet: sict emply on read

— Count: Rate, H. BC [l
Oooo  [ox] o000 o 0000 0000 0000 0000 0000 0000 000 0000 GBI words: 0 err ”“":k Sl
: err not reacy: FSMerror. mde
lon] O 0000 [ok] 0000 [ox] 0000 lok] o000 [ox] 0000
09 SR B —_— 0000 0000 0000 0000 0000 | Dol
m m PM TRG control Clock sync\ rLL TRG sync Signal elay:
I St — 000 o o000 ok o000 lok] o000 0000 0000 0000 0000 0000 levels S Y Phase o st sable N5

L sync error Ncked: tuning
1128 0 0000 fox] 0000 o 0000 o o000 k] 0000 0000 0000 0000 oogo 00co e 0000 T s Data generator
onjo 0000 fok] 0000 _ lod o000 lok] 0000 lox| 0000 0000 0000 0000 00O 0000 @22j0000] | ToC 2 rror  LINKOK:
ooo0 0000 TDC 3 Bits OK:
11 m £ 0000 | m 0000 | m e — m o 1 m sy 0000 0000 0000 0000 0000 PM statu’ start reason: error " Sync error:
on[O 0000 fox] o000 [ok] o000 lok| 0000 lok| 0000 0000 0000 0000 00O 0000 L

lon] O 0000 0000 [ox] o000 0000 0000 0000
12 I S S —_— 0000 0000 0000 0000
O 0000 o
L fon| lox] o000 lox] 0000 lox] o000 o] 0000 0000 0000 0000 000D 0000 Trigger generator TRG sync 10
PM TRG control Clock sync




Progress of work @Y

ALICE FIT electronics -

PM module
TCM module
Trigger and PM channel
Clock Module
Processing
Module

A

. +5v0 S.00v  21A
T A ——

11



Progress of work @Y

ALICE Laboratory station /)

Laboratory simulator
of the FIT detectors

12



New WinCC SCADA system (o

ALICE >

v % FIT LAB
~ 4 Panels

1 objects

> fwlinstallation
% triggers.xml
% trigger_generator.xml
% trig_panelxml
% trg_syncxml -
2“58'””' W Reference Definition (FIT_LAB - FIT_LAB; #1) X

Test2.xml - -

% Testxml
G TCM.xml
% systemxml Panel triggers.xml Mame  PAMEL_REF46 |
£ switchesxml
% suwak.xml
 Status_bits.xml mandatory
% statistics.xml
% nc_phasexml SParameter Data type Value
% roboczyxml SWinCC_system_name 7 [unknown] FIT_LAB
% pmxml
% pm_trg_controlxml Sdetector_name ? [unknown] .. LAB
% pm_partxml
% PM_panel xml
% phase_panel.xml
& main.xml
% main_panel.xml
% loadxml
£ laser_syster.xml
% gbt_readout.xml|
% fred_status.xml
£ FIT trnxml
% fifosxml L5
% errorxml
% data_generator.xml

% counters_rate.xml System name

% dock_syncxml

& Coleltorar Parameterisation of panels  arguments:

 board_status.xml

% beid_shiftxml Detector name

% background_counters.xml

Cancel




Upcoming works &Y

ALICE >~

We are currently working on:

« completing the PM part
« implementing the FSM (Finite State
Machine)

tube01 | tube03 , | tube05
... |tube12 tube02 | [ tube04

tubel2
AE crﬁllboardoo i

i i ﬁEﬁxﬁJbowdc}l i

© CERN WInCC-OA & JCOP-Framework Course 2024 49

Source: https://edms.cern.ch/ui/file/1029856/latest/part4Slides.pdf
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Future of the WinCC SCADA system @Y

ALICE >~

-Launch of the training station for On-Call
Experts

-Future implementation to the new FIT detector
control solution

Source: https://home.cern/news/news/experiments/alice-opens-its-new-nerve-centre

e \
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ALICE

Thank you!

D K be

D K be

Przemystaw Kinasz
przemyslaw.kinasz@cern.ch

Faculty of Electrical Engineering,
Warsaw University of Technology

Krystian Roston, M.Sc.
krystian.roslon@cern.ch

Faculty of Physics,
Warsaw University of Technology
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