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P— Profile of the Center of Modern Control Techniques and Industrial

— Informatics

% s» We are a university research center focused on teaching and research in the field of advanced control technigues and industral automation.
* Research
A CERN-——d
~ Gallery 4
*Partners 4

» We are equipped with the most up-to-date resources for development, simulation and implementation for regulation, control, information,
management and communication systems.

» Technical, program and network resources were supﬁ_lied by the world's leading companies in informatien technology and management
{Rockwell Automation. YWonderware. Oracle, Mitsubishi, Mathworks and others. ) which provide regular updates as well

» The supplied resources have been arra_nﬁed intg the &-level DCS pyramid madel in accordance with the international CIM standard
(Computer Integrated Manufacturing), which ensures the implementation of a fully-automated control system for praduction companies

»» All research and development of control system components is conducted based on the 5-level DCS pyramid modsl

»» The obtained results are applied in the curmiculum of courses for bachelor and master studies, in the base research and in sohing practical
problems in manufacturing plants

Web centra: http://kyb.fei.tuke.sk



Clenovia VCMMRaPI (1)

e doc. Ing. Jan Jadlovsky CSc.

rozpoznavanie obrazov

distribuované systémy riadenia

komplexna funkéna diagnostika jednoucelovych reguldtorov
diagnostika vyrobnych riadiacich systémov

tvorba informacnych a riadiacich systémov s aplikaciou najmodernejsich informacnych technolégii a metdd
umelej inteligencie

e doc. Ing. Anna Jadlovska PhD.

experimentalna identifikdcia modelov fyzikdlnych systémov

metddy analyzy a syntézy nelinearnych systémov

navrh algoritmov pre optimalne a adaptivne riadenie dynamickych systémov

aplikacia metdd umelej inteligencie v modelovani a prediktivnom riadeni nelinearnych systémov

simulacné systémy (MATLAB/Simulink, aplikacné toolboxy) a ich vyuZitie v modelovani dynamickych a
ekonomickych systémov



Clenovia VCMMRaPI (2)

ng. Slavka Jadlovska PhD.
ng. Jakub Cerkala

ng. Michal Kopcik

ng. Jan Cabala

ng. Matej Oravec

ng. Michal Varga

ng. Dominik Voscek



Infrastruktura Distribuovaného Systému
Riadenia (DCS) VCMMRaPI
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5 — urovinovy DCS model CMMRaPI



Projekty VCMMRaPI

* VEGA projekty

* Dynamic Hybrid Architectures in Multiagent Network Control
Systems (2011-2013)

* Multiagent Network Control Systems with Automatic
Reconfiguration (2008-2010)

* Multiagent Hybrid Control of Large Scale Systems (2005-2007)

KEGA projekty

* CyberLabTrainSystem - Demonstrator and Trainer of
Information-Control Systems (2012 — 2014)

* Development of modern university textbooks for the core
units of newly-transformed study program "Cybernetics and

information-control systems" in second degree of study (2010-

2013)

* Multiagent Control of Large Scale Systems (2002-2004)

* Multiagent Hybrid Control of Large Scale Systems Using
Artificial Intelligence Methods (1999-2001)

* Intelligent Methods and Algorithms of Decision Making and
Control of Large Scale Systems (1996-1998)

* Cybernetic Educational Centre (2010-2011)

* Monitoring and Supervised Control of Simulated Processes —
Virtual Laboratory IIRS (2005-2007)

* Monitoring of Real Processes and Supervised Control of
Simulated Processes — Virtual Laboratory IIRS (2003-2005)

Projekty spolufinancované Eurépskou Uniou

* Development of the Center of Information and

Communication Technologies for Knowledge Systems - project

supported by the Agency of the Ministry of Education for the
Structural Funds of EU (2010 - 2013)

* Center of Information and Communication Technologies for
Knowledge Systems - project supported by the Agency of the
Ministry of Education for the Structural Funds (2009 - 2011)
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Jof 11 e Projekt TECHNICOM :
o (2013 - 2015) Europeantnion

Center for Nondestructive Diagnostics of Technological Processes
Using Standard Software for Control and Communication

Camera Systems

Mechatronic Systems

Mobile Robot Systems

Flexible Manufacturing Systems &
Automated Production Lines

Systems Focused on Vibration Diagnostics

for Mechatronic Systems




Partneri VCMMRaPI

e Rockwell Automation

4\ MathWorks:

e Oracle
e Wonderware

e Mathworks ORAC'_€®
e Humusoft
* Mitsubishi INvensys

Rockwell e/

Automation



Laboratoria VCMMRaPI

o Laboratory of Mechatronic Systems (V142)

Laboratory of Technological Process Control (V144)

glLaboratory of Computer Control System Design (V101b)
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g Laboratory of Production Lines and Image Recognition (V147)
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Laboratorne modely VCMMRaPI (1)




Laboratorne modely VCMMRaPI (2)
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* 12, oktéber 2012 - TUKE
prijata ako asociovany clen
projektu ALICE (CERN)

* VCMMRaPl a jeho clenovia
pracuju na ulohach projektu a8
ALICE !

e Prvazuloh: AMANDA

* 13. marca 2015 - TUKE
prijata ako plny Cclen
projektu ALICE

* Nové ulohy na ALICE DCS




Detektor ALICE

Low B (pp)
High Luminosity

High Luminosity




Alice DCS

(External Services\ Alice Systems
and Systems

I ( ECS )| TRIGGER |
l Electricity J
[ Ventilation | DRSS J( HLT J
( Cooling J
Magnets
Gas

| Access Control | |

LHC ) MR Archival
Safety Database

( Infrastructure . .
Configuration

( B-field ) : Database

[ Space Frame |
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: Environment | =\ Devices
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DETECTORS and
DETECTOR-like
systems




Infrastruktura Alice DCS

GRID
Off-line databdza
Archivdcia dat

On-line databaza
Zber a archivacia dat
. v Archival
Konfiguracia Database

detektorov

SCADA HMI
Modelovanie tloh a
procesov

Riadiace PC, PLC
Zariadenia pre zher a
predspracovanie dat

Detektory, senzory a
akéné €leny

5 — uroviovy DCS model Alice DCS



Ulohy na projekte ALICE

Alice MANager for Dcs Archives (AMANDA 3)

* sprostredkovanie prenosu dat z offline databazy projektu ALICE
pomocou webového rozhrania

ALICE Inner Tracking System Upgrade of the Hybrid
Integrated Circuit test system (ITS Upgrade of the HIC
test system)

e zabezpecenie zberu a sprostredkovania dat testovacieho
systému SPD v prostredi WINCC OA

Alice Low-level FRont-End Device (ALFRED) API

* Navrh a programova realizacia univerzalneho API pre
riadenie a zber dat zo Specialnych zariadeni projektu ALICE



Alice DCS — Distribuovany riadiaci systém
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System
Client

(planned)

Amanda 3

Web
Client

AMANDA 3 — koncept (1)

Authentification

Experiment data
DATABASE
TABLES

DATABASE
TABLES
_J
. )
Logging
DATABASE
TABLES
_J
N\
Download control
DATABASE
TABLES
J
\




AMANDA 3 — koncept (2)

Amanda 3 sa sklada z:

1 ASP.NET webovej stranky

* 2 podpornych sluzieb

* 5 hlavnych sluzieb zalozenych na WCF
e 2 pripojené databazy

AMANDA 3 Web Client ¥.. ...,

Tser name:  usen@cern.ch Passwor d;

Log In

& CERM-ALICE 2014
created by Technical University of K odice




ALICE Inner Tracking System Upgrade

nner Barrel

Beam pipe



ALICE Inner Tracking System Upgrade

Layer 1 Layer 2 Layer 4 Layer 5
Rmax 34,60 Rmax 42,10 Rmax 247,00
Rrnid 31,50 Rimid 245,45
Rrmin 30,10 Rmin 243,90
4.3
el =l
Layer O Layer 3 A
Rmax 2f Rmax 197,70 Rmax 394,90
Rmid 23,40 Rmid 196,05 Rmid 393,35
Rmin 22,40 Rmin 194,40 Rmin 391,80
43 s 43




ALICE Inner Tracking System Upgrade

Half-Stave ..~

. Space Frame

Sy

= Cold Plate
Module Plate
" Pixel Chip

~* Flex Printed Circuit

~ Space Frame

" Pixel Chip

Flex Printed Circuit Power Bus



User Interface
Layer

Intuitive human
interface

Operations Layer

Hierarchy and
partitioning by FSM

Controls Layer — !

Core SCADA based
on WINCC OA

Device abstraction
| Layer _

4

OPC and FED servers

Field Layer

DCS devices

DCS Architektura

User Interface

Device abstraction

Field Layer




Blokova schéma aplikacného programového

rozhrania ALFRED

RDBS Oracle

ODBC
i B
Y
Win CCOA |4, Win CC OA DIM Domain

FRED DIM Client

FRED DIM Client

Name Server

A

v

Y

FRED DIM Server |DDBB client

FRED Server

ALF DIM Client

y

Atl

L

ALF DIM Server

ALF DIM Server

ALF Server

ALF DIM Server

ALF Server

ALF Server

FED Interface

FED Interface

;

FED Interface

FED Interface

;

;

FED Interface FED Interface
Front-End Front-End Front-End
Electronics Electronics Electronics




Vyvojove pracovisko pre testovanie API ALFRED

Front-End Electronics — Specialne
zariadenia bez moznosti
komunikacie pomocou
Standardizovanych protokolov.
Prevazne modely KKUI a pripravky s
jednocCipovymi mikropocitacmi.
ALF Servery — PC a minipocitace
Raspberry Pi pre komunikaciu s FED
zariadeniami

Win CC OA — SCADA/HMI klient.

FRED Server — Rozhranie medzi
WinCC a ALF Servermi

Oracle DB Server — sluzi pre
uchovavanie nameranych a
konfiguracnych dat a programov pre
Front-End Electronics .

Oracle DB

p—
CRACLE

Win CC OA Win CC OA Win CC OA

i

Bl I

—

R

Front-End Electronics



ITS Upgrade of the HIC test system

HIC test systém pozostava z:
— Cooling control system (CCS)
— FED control system (FCS)

— Power Control System (PCS)

Praca na sprostredkovani dat
pomocou DIM APl a OPC

Vizualizacia dat vo WINCC OA

DIM 1 OPC
clientin
g WINCC OA
RN with data
panel

Ethernet

Ethernet

DIM DNS name Server r\
.
5
Ethernet =
g~

Ethernet
DIM Server for Cooling plant DIM Server for Readout
with C++ driver for writing/ Board with C++ basic driver
g reading commands - '\ for reading commands
N (08 Windows) {0SsLCE)
Serial cable — RS232 Ethernet

i

Readout Board — with

Cooling plant FPGA chips

OPC Server for
Power supply -
CAEN

Powver supply for
Readout Board -
CAEN



WINCC OA

Funkcionalita WINCC OA:

— Modelovania struktury zariadeni
e Datapointy a ich elementy

— pristup k datam z PLC, riadiacich PC, ...

 OPC, ProfiBus, Drivers
— ALARMY

* generovanie, maskovanie, atd.
* zobrazovanie, filtrovanie, sumarizacia

— archivacia dat, trendy, logovanie
— Tvorba uzivatelského rozhrania
— Nastavenie pristupovych prav



Vrstvy WINCC OA

Vypoctova vrstva

D a Vrstva ovladacov




WINCC OA a jeho funkcionality (1)

e Konfiguracia pomocou standardnych panelov
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WINCC OA a jeho funkcionality (2)

* Vizualizacia réznych typov dat

* Archivacia a trendy

Fernwaerme Wien: Waermi

ungstrend (1 Monat)

[ o]
FUSS II

Fernwarme Wien Gesellschaft m.b.H.
WARMELEISTUNGSGRAFIK

aufyerufen am  03.Feb.1998 10:20
28.0kt.1997. 10:20 - 28.Nov.1997. 10:20

200 J
00 o W ae R P

Uit

A T

il i S

r

IF [8011/09/00 14:14:52  |PUSS00din. state

[Bad [ENT  [FALSE | ¢

!

Status of detectors

Richl STRAWMWPC GEM  Silicon Bms  SciFiJ SciFi

IG HCALT Trig-Hod W |

FEE] NN NN E

BAW 11

Tof TemnSysTos LasartonEcall/Ecalz/Hoal

Wetterwerte: Betriebsbild

Hohe Warte . Kagran e
Windrichtung [Grad] b % Windrichtung [Grad] | 0.00 B EE
4 40

0 )
Geschwindigksit  [keh] | .10 %8 Goschwindigeit  [km/h] b 0.00 2
10
Sl | vy MNO 1
AuRentemperatur  [C] P 6.22 il W?} Y Auferermperalur  [C] 7.75 10
30 | ) | 30

y F 4
WSS 50 el Luteucrtigket (%] | 9s.50 & Ws‘%.\,é,y‘go “
LS ®
®
Flotzersteig Spittelau o
Windrichtung [Grad] | 0.5 Windrichtung (Grad] | 22.86 ‘gﬁ
40
Geschwirdigkeit  [km/] 7.33 Geschwindigkeit  [knvh] I 1.62 %E
N 1]
KW NO X !
Auientenperatwr  [C] 6.93 { l N AuGeniemperaur [T] P 6.22 -10
wi flo =
N\ Vi -40
WS N S0

= &0

200 o
‘ ‘ THAN le

15:03:25
11.3eptember 200
alam: heart heat

TRUE 4354

E

11.1297]

o o

a

-2z [l] Amtt AT

.oo [l sup-oL
-oo [l FeP-OL
oo [l Fra-oL
.oo[] Fas-OL
-oo il sUD-GAs
.00[] Fracas
-30[] LPK-GAS
.30 [l Fas-GAS
.2s[] Fsp-cas
-63[] POM-OMY
-30[] LEO-GUD
-16[H] PSI Block 112
.80[] PSI Block 3
-eo [l PEB
-10[] Fiatzersteig
.50 [Jl] FSP-MULL
.07 [l Ruckkiihlung

M | [Ecalz|

m M fagn. F | Survey
ml TempSysI

DETECTORS

SUB-SYSTEM




WINCC OA a Finite State Machine (1)

GO_READY
= NOT_READY
GO_SAFE
T READY l GO_SAFE
1

—> MOVING READY MOVING_SAFE <
GO_READY

1

1

1

1

ERROR i
1

r ———————— J

RESTORING _SAFE GO_SUPERSAFE GO_SUPERSAFE

RESTORE_SAFE SR ES s <--  MOVING_SUPERSAFE <

— > Command driven state transition @ ~ ————-- > Automatic state transition




WINCC OA a Finite State Machine (2)
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Dakujem za pozornost.



