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MOTIVATION

® H1 a typical HEP Experiment (Pre—LHC)
22 subdetectors, 150 VME crates, ~3K slow control items

each subsystem has its own control software (DAQ and SC)

custom build hardware

® QOperation for more then 10 years now

experts left H1 after initial phase (years ago)
main documentation : code !
spare components rare in some systems.

—> maintenance is not easy !
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MOTIVATION

 HERA/HI1 luminosity upgrade 2000/2001

new subdetectors for H1
modification on old subdetectors needed

—> new control system or modify old control system ?
® Large effort in maintaining old systems

2" or 3™ generation of "experts"
10 year old hardware has to be replaced in some systems
no remote access, no common control system, ...

5 more years to go (starting from 2001) —> new control system
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REQUIREMENTS

@ Common control system for H1
new subsystem with one common control system from the start
old subsystems should to be included (smooth transition !)

® Reduce effort for development & maintenance
use standard software for new systems
minimize custom code development

® Reduce person power needed during running

easy access for experts (remote monitoring and control)
enable automatic actions for standard situations

reduce number of persons needed during data taking (3 —> 2)
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DESIGN GOALS

® Common look and feel
easy overview panels for shift persons
detailed expert panels

¢ Platform independent

Windows and Linux support
use communication standards (TCP/IP)
remote monitoring via HTTP

® Maintainability

use commercial software to minimize own developments

use “object oriented” device and panel designs
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CHOICE OF THE SOFTWARE

® Commercial software or write it in C++/Java ?

SCADA = Supervisory Control And Data Acquisition Systems
are used in industry to control processes and large systems

C++ / JAVA development would require big efforts in getting
functionality that a SCADA system has built in

SCADA systems offer all control functionality needed

® Which SCADA software ?
Market survey done by the JCOP project at CERN for LHC

PVSS-II looked most promising for our requirements

CERN choose same product. Share tools and experience !
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PVSS-II

What Is that ?
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WHAT Is PVSS-II

® Prozess Visualisierungs und Steuerungs System

PVSS-II is a SCADA system used in industry :
HVV (Vossloh), ABB (Airport Athens), Stadt Wien
software tool to write and run device controls
running on Linux and Windows
graphical user interface, scripting, alarm handling, ....
open architecture (API to include custom software)
it is network based and
device oriented (not an unstructured list of control items !)

... see www.pvss.com for more
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PVSS-Il STRUCTURE

Scripts
Automatic actions

Database

TCP/IP
<4“—>
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Pure PVSS

User specific implementation

Remote monitoring
Information service
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DATA POINT TYPES

Host
Address
Port
Name Short
Long
HV-System Setup = States \
HV-Crates )
( Reference ) Structures Elements
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THE H1DCM DESIGN

How Isis built ?
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H1DCM DESIGN

Graphical User Interface

Scripts and FSM Layer

Control System
Detector Experts ConfigurationLayer

puss clent Expers |

LAN
Server Experts Servers
| | |
Detector Experts Subdetectors Hardware
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EXAMPLE HV
SERVER (JAVA) - CLIENT (PVSS)

Graphical User Interface

Control System

Script Layer

LAN
read/write to CAEN crates @ Java/VME CPU
|
Tracking Chamber Tracking Chamber Hardware
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MODIFY OLD DETECTOR CONTROLS

Subdetector Hardware

Operator Console:
CAEN, FADC:s, ...

mainly MACs
some Pcs
VMV, CAENne S
] ee
Subsystem Control Control HlF)CM
mainly VME CPUs e JULLRE Client
Master (PVSS)
Server CPU wit L\

. | X ,
Linux or Lynx OS ﬁ to Clients
Ethernet [ssmmnns on 1

DESY Computing Seminar, Jan. 27" 2003 G. Eckerlin, H1 Collaboration, DESY



H1DCM STRUCTURE

H1 Detector Control and Monitoring structure

Liquid Argon

S
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TRACKING HV
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EXAMPLES

afew screen shots....
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HY CONTROL (SHIFT)

o)

RS r—

PERTO0: i last 24 hours vy TYPE: | ALL ] Yy SUBSYSTEM: ,r_RLL— 1
Message date, time
CIC1 Got full readout for checking. 2003,01.15 10:31:21,
CIC1 Request for reduced mode accepted. 2003,01.1% 10332110,
CIC1 Got full readout for checking. 203,014,115 10:32:18,
I— CIC1 Reference wvoltages V1 loaded. 2003.01.15 10:32:189.
| LIl Configuration loading finished, 2003.,04.15 10:32:20,
re | [ | CJC1 Got Full readout For checking. 2003,01.15 10132124,
COF settings FMD | _ Ii CJC1 Request for switching on accepted, 2003.,01,15 10:33:08,
2003.01.15 14:23: o | [T Ii FTD Request For switching on sccepted. 2003,01,15 10733155,
et | ez | coz | cwe | coe | e | PO | P | oD |
BETAILS | CuRvE |
Curve Pattern Walue Unit Time
£IC1 ADC 21,426 pA | 0L/15/2003 02:27:43 PM,284
— -,
. 4 Y-SCALE:
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. - —s |
29,
19, 4
By -
aa TIME SCALE:
1 ] ] 1 1 ] ] 1 1 ] ] 1 1 ] ] 1 r__'—_'
07324 O7:54 08:24 08:54 09:24 09:54 10:24  10:54  11:24  11:54  12:24  12:54  13:24  13:54 14124 14154 I e hd
o s e nnn s s e s e e e D B e s s 2




H

V MONITORING DETAIL

cxi | _ e FERIOD: last 24 hours 1 TYPE: F—F _! SUBSYSTEM: EFI_,L—— 1
cxcz | _ >y Message date, time

(o174 | _ Ii LIC1 Got full readout for checking. 2003,01.15 10:31:21,
ar | [orF I CIC1 Request For reduced mode accepted. 2003,01.15 10:32:10,
CIC1 Got full readowt For checking. 203.01.15 101218,
o | _ I LIC1 Reference voltages V1 loaded. 2003,01,15 10732119,
_wc | [orF | LIt Dwfigarstion Jomiing Pinistusl, 2003,01.15 10:32:20,
re | [ | CJC1 Got Full resdout For checking. 2003.01.15 10132124,
CIC2 settings FMD | _ Ii CIC1 Request for switching on accepted. 2003,01,15 10:33:08,
2003,01,15 14:25: " | _ h FTD Request for switching on accepted. 2003, 01,15 10755155,

ere1 | coez | coz

ciP | cop | BPC | FTD | FMD | cvD |

rrnn.'s|m1-£1

Tupe | Mame Crat |Chan| state v mon [¥] |1 mon [wAl |[vo [v] |vi [v] |10 [ul 11 [ué]
's1' | 'cells 00 - 04’ o o |G - 2.652 1485|1341 |22 22 ST ——
'$9' | ‘cells 00 - 04° o |1 S 14es 2,988 1485 (1341 |42 42
‘51 | eells 06 - 09' o |z | 143 1,981 1485 1341 |28 26 b S ok
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'51' | eelle 15 - 19° o |& | 1es2 3.836 1485 (1341 |18 18
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‘510 | ‘cells 20 - 24" o 8 (M s 0.373 1485|1341 |29 29 » Trip
‘69 | ‘cells 20 - 2¢* o (s [ 14se 1,166 1485 (1341 |45 45
‘510 | 'cells 25 - 29° o |10 | 1002 1.382 1485 |1341 |25 25 crate status |
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HVY SETUP FILE

File Sessions Settings Help

=By

r’* High Yoltage Setup File Jafs/desy.de/user/f/Franke/hvw iles/hyv C0OZ
| #* Saved at Mon Jul 16 18:16:07 CEST 2001

] =/

i‘ tector "L ‘Central Outer Z-Chamber '

1= Type of St by Fampup Fampdw Trip Trip Ticks [1/10 Senze
| = Chanrels -> W1 Time T ime Ticks Ramping HWires
i =/

BY127_Tupe 'SH' 0 200,10 40,0 | 1 2.00 i
5127 _Type 'CS' 1 290,10 100,00 9999 9999 1,00 D
Y127 _Tuype 'FS5' 1 250,0 1000 9999 2333 1.00 ©
=127 _Type 'CR' 1 280 ,0 100,10 o 0 1,00 ©

Felvoltharn 0,01 /% Eelative Yoltage Checking Parameter: absz (Ymon - VO { BelVoltharn = YO L
FhbaVo ltkarn 10,0 % Absolute Yoltage Checking Parameter: abs (Mmon - WO < AbsVoltklarn = Vresol =/
Pverurite_Detault _File 1

I'* I=zel zignal on or off during Feduced and Standby s=tates

i = Izel On

i =/

Fv127_Isel_Reduced 0

127 _Isel_Standby 0

EV127 Crate d /=2 LAEH crate address for the following SY127_Channel lines =/

1+ lype of MWires, Lells. Lharnel Module VO V1 10
{= Charnels Sectors,. Segments ID [Volt] [Volt] [microfime ]
g =/
Y127 _Charnal 'Sk’ ‘Sw ring 00 0 i1 2370.0 2340 .0 20,0
Y127 _Channel Sk’ ‘swW ring O1° | 11 43500 2340 0 20,0

s i1 2380 ,0 23300 20,0

5 127 _Charin 'S’ 'Sw ring O2°




HY MONITORING VIA WWW
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SOLENOID CONTROL

Cuirent stable
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EXPERIENCE

Did it work ?
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EXPERIENCE IN THE DESIGN PHASE

® PVSS functionality and design

well designed and consistent architecture

graphical interface not always intuitive but one gets quickly
used to it

large functionality built in

specific functionality easily added via API and scripts (c-like)
® Design of the controls and data structure

we had to learn how to model our system best (2™ revision now)
use of reference to panels and data point types very useful

better graphics on NT, but Linux is OK
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EXPERIENCE DURING RUNNING

® Operation

mainly well accepted from the start by shift and experts
few additional requirements and complaints

additional functionality was easy to implement
® Stability

very few crashes of the final configured system
did not use built in redundancy yet (was not needed so far)
but watch your configuration (memory and disk usage)

few crashes of GUI under Linux during design of large panels
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EXPERIENCE IN DETAIL

® HV Control System

basic control system was running successfully from the start
including subdetectors into the control was as easy as expected

® Slow Control of the Superconducting Solenoid
running perfectly from the start
configuration of the system resources had to be optimized
automatic expert call system(via SMS) worked perfect ! ;-)

® H1 Luminosity Slow Control

was running from the start without major problems

® Easily maintained and improved since July 2001
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SOME OTHER ASPECTS

® Database

use Oracle DB to store some selected monitoring data

® [nformation service for HERA and others

HTTP server for monitoring (Chamber currents, Solenoid, etc)

interface to HERA specific information service (NETMEX)

® On call service
SMS and WAP interfaces
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SOME COMMENTS

® basic design of the data structure crucial

especially if you want to

extend the system
change or add functionality
maintain it easily

® a common look and feel has to be enforced
the SCADA system still allows to built different flavors

large functionality does not always help....

® —> good SCADA tool helps with guidelines
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ACHIEVEMENTS

® Controlled systems

HV controls for all CAEN HV systems in H1 (new & old systems)
(LAr and Central Muon will be included this year)

Slow Controls for

H1 Solenoid (incl. new hardware)
H1 Luminosity System
H1 Calorimeters (LAr, Spacal, Plug)

® The H1DCM allowed 2 persons to run H1 !

(Even in the sometimes difficult startup phase)
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OUTLOOK

@ Even more systems to add

LeCroy HV Power Supplies (partly done)
Slow Controls for VME crates (IEC Bus)

® Database

use Oracle DB for configuration and Slow Control DB

® [nformation service for HERA and others

HTTP server for monitoring (pages for HV systems in test phase)

interface to HERA specific information service (NETMEX)

® Automatic detector control

use a finite state machine

DESY Computing Seminar, Jan. 27" 2003 G. Eckerlin, H1 Collaboration, DESY



CONTACTS

® ask the HIDCM group members

Sven Karstensen Solenoid controls, CAN—driver, HTTP

Igor Cheviakov LUMI controls, Netmex, TCP/IP driver
Marion Hensel HV clients, panels, scripts
Guenter Franke HV servers, SC servers (Java based)

Lena Bystritskaya HV controls for LeCroy based FNC
Frantisek Krivan Slow Control and HV for Calorimeters

Nick Malden, Nicole Werner, Vladimir Jemanov, and others....

® or ETM/Austria

M. Koller and the support team of ETM (www.etm.com)
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