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Mandate

LHC-CP

 Activities
– Requirements Analysis
– Architecture
– Services e.g. alarms, data

management
– Guidelines
– Planning

 Mandate
– Efficient Use of Resources
– Consistent Technical

Choices
– Meet Operational

Requirements

LHC Commissioning Committee

LHC Technical Coordination Committee

SPS and LHC Technical Committee
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People

Groups and Link People from SL

AP Elena Wildner - Accelerator Physics, Database
BI Jean-Jacques Gras - Monitors, Collimators
BT Etienne Carlier - Kickers, Dumps
CO Alastair Bland - Controls Infrastructure
HRF Edmond Ciapala - RF, Damper ...
MR Ronny Billen - Data Management
MS Giusepi Mugnai - Warm Magnets
OP Mike Lamont - Operations and Software
PO Quentin King - Converters, Feedback
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People

Groups and Link People from LHC

ACR Philippe Gayet - Controls and Cryogenics
ECR Marco Pezzetti - Cryogenics
IAS Jacky Brahy - SCADA, PLC, Fieldbus
ICP Felix Rodriguez Mateus - Quench Protection
MMS Rob Wolf - Cryomagnets
MTA Louis Walckiers - Magnet errors, multipole factory
VAC Richard Gavaggio - Vacuum
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People

Groups and Link People from other
Divisions

EST/ISS Pedro Martel - Production Data
PS/CO Frank Di Maio - Injectors
ST Peter Sollander - Technical Infrastructure, 

    Alarms
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People

Other Players

Rüdiger Schmidt - Machine Protection, Guru Work
Axel Daneels - Planning
Nicole Boimond - Administrative Support

Core Team

Philippe Gayet,  Mike Lamont, Robin Lauckner,
Mark Vanden Eynden



SL Seminar, 10th May, 2000 Summary of 2nd LHC-CP Workshop, RJL 9

Working Groups and Projects

LHC-CP

> LAWG use case, architecture

> Real Time WG beam control, feedback

> Alarms general alarm service

> Components industrial system architecture

> Database Committee

> Post Mortem

Future Front Ends backplane, architecture

Controls Middleware distributed control

Timing Working Group Fast / slow timing and timestamps

Coming soon
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Thursday 5th April, 2001

Morning Session Chair: M. Vanden Eynden

• 08:45 Welcome Ph. Lebrun
• 08:50 Aims of Workshop R. Lauckner
• 09:00 Progress with the Middleware A. Risso
• 09:30 Alarm Sub-Project F. Calderini
• 10:00 LAWG Sub-Project M. Lamont

• 10:30 Coffee

• 10:50 String 2 Controls R. Saban
• 11:20 Project Planning A. Daneels
• 11:50 LHC Timing System and Time Stamping G. Beetham

Programme
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Thursday 5th April, 2001

Afternoon Sessions (14:00 – 17:00)

• 14:00 Databases            40-R-C10  R.Billen

• 14:00 Architecture            40-SS-C01 P.Charrue

• 14:00 Hardware Sharing         40-R-B10 E.Ciapala

Programme
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Friday 6th April, 2001

Morning Session Chair: Ph. Gayet

• 09:00 Report from CERN Fieldbus WG G. Baribaud
• 09:30 Report from CERN SCADA WG W. Salter
• 10:00 Report from Database Session R. Billen

• 10:30 Coffee

• 11:00 Report from Hardware Sharing Session E. Ciapala
• 11:30 Report from Architecture Session P. Charrue
• 12:00 Conclusions R. Lauckner
•  

Programme
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Architecture!

Operation without Beam
Beam Operation
Databases
Alarms
Timing
Equipment / Planning
Industrial Components
Real Time
Middleware
Applications
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Operation without Beam

Operation without Beam
Beam Operation
Databases
Alarms
Timing
Equipment / Planning
Industrial Components
Real Time
Middleware
Applications
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Cryogenic Control Room
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Technical Control Room
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Issues

• Control Room Location is not important
for LHC-CP

• Control Room Responsibilities are
important as they define the scope of the
project and the interfaces
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Beam Operation

Operation without Beam
Beam Operation
Databases
Alarms
Timing
Equipment / Planning
Industrial Components
Real Time
Middleware
Applications
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Baseline Cycle
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LHC Beam States
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Use Case in Practice
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Issues

• Use Case: key activity involving
Operations, Machine Physics and Controls
Teams

• Need to complete first pass Use Case -
should cover all PCR activities

• Information must be published, it will
–  impact on the planning work

– be fed into the software development process
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Databases

Operation without Beam
Beam Operation
Databases
Alarms
Timing
Equipment / Planning
Industrial Components
Real Time
Middleware
Applications
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LEP Databases
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Production è Operation
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Production data for Controls
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String 2 database services
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Issues

• Need a Database Forum for this
community

• LHC-CP must tell LHC builders what they
need

• First LHC Control Databases should be
ready early 2003 for QRL systems:
cryogenics, vacuum, alarms, TCR
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Alarms

Operation without Beam
Beam Operation
Databases
Alarms
Timing
Equipment / Planning
Industrial Components
Real Time
Middleware
Applications
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What is an Alarm?
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Alarm sources
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Towards a new alarm system
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Issues

• PCR will need alarms from across CERN

• Choice of technology an important
decision for this year

• Alarm project will not detect the alarm
conditions or generate the alarms

• Closely coupled to TCR and JCOP
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Timing

Operation without Beam
Beam Operation
Databases
Alarms
Timing
Equipment / Planning
Industrial Components
Real Time
Middleware
Applications
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Timing user requirements



SL Seminar, 10th May, 2000 Summary of 2nd LHC-CP Workshop, RJL 36

Timing signal destinations
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Proposal for slow timing
events
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Time of day receiver
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Issues

• A classic slow timing service will do the job

• Time stamping of comparable importance
to events

• Hardware interfaces, software interfaces
and event semantics must be defined this
year

• Ignoring possible existence of a “real
time” network
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Equipment

Operation without Beam
Beam Operation
Databases
Alarms
Timing
Equipment / Planning
Industrial Components
Real Time
Middleware
Applications
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Planning for Sector Test -
What equipment?

Details

Main power & Electrical distribution
Personnel Safety system (access control, gas & fire detection, …)

Cooling & Ventilation
TCR

CRYO

Machine (Equipment) Protection (Interlocks, Abort system)

Ref magnet measurment
Current control system

Beam Position Monitors
Beam Current TF

Profile
Losses 

anything else ?

MKI8 Injection Kicker Ring 2
TDI8-TCDD8  Injection Dump/Collimator Ring 2

Powersupplies, busbars, …
TI8
TI2

Quench Detection
LHCACS (200 MHz)
LHCACN (400 MHz)

LHCADT (Transv. Damper)
Timing

Chromaticity
Tune

anything else ?

MKI2 Injection Kicker Ring 1
MKD/MKB (R1 & R2)

TDI2-TCDD2 Injection Dump/Collimator Ring 1
Etc, … Etc,…
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Cryogenics

Harmonic Factory

Equipment in Control Rooms

Beam Synchronous Timing (BST)

Beam Dumping Systems
Kickers

Systems to install (incl. Controls)

Collimators

 RF

Magnet (Protection System)
Transfer lines

Beam Observation

Kickers

General Services
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Planning - Control System
Subsystem

Sub-Sub-
System

QRL
Sector 
Test

First 
Beam

Name Group

SCADA Y Y Y Ph.Gayet LHC/  
Tim e Stamping Y Y Y
Slow Timing Y Y
Ethernet Y Y Y
Vid eo ? Y Y
Rad io LAN Y Y Y
Intercom Y Y Y
Telephone Y Y Y

Fieldbusses Y Y Y
PLC Y Y Y
Servers Y Y Y P.Charrue SL/ CO

Addresses Y Y Y
Alarm Y Y Y
Calibration Y Y Y
Measurement Y Y Y
Logging Y Y Y
Settings ? Y Y
Layout ? Y Y
Optics Y Y

Alarm  System Y Y Y M.Tyrrell SL/ CO
Specialised  Y Y Y Ph.Gayet LHC/  
TCR Y Y Y P.N inin ST/ MO
PCR Y Y P.Charrue SL/ CO
Client - Server 
API

? Y Y K.Kostro SL/ CO

LDIWG ? Y Y R.Lauckner SL/ DI
Transient 
Recorders

Y Y

Diagnostics Y Y
On-Line H elp Y Y
Documentation Y Y

Digital 
Controllers (Fct. 
Generators)

Y Y Q.King SL/ PO

Analog Signals Y Y R.Lauckner SL/ DI

Front-En d s
 (Gateways, 
VME, ...)

Y Y P.Ribeiro SL/ CO

PCR 
Application 
S/ W

Y Y

RT Feedback ? Y

C
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y
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t
e

m

SL/ DI

Ph.Gayet
LHC/  

IAS

Communication
P. 

Anderssen
IT/ CS

M.Lamont SL/ OP

Databases (incl. 
Logging & 
Archives)

Link-PersonClientComponents

G.Beetham SL/ COTim ing

R.Billen SL/ MR

Control Room s

Post Mortem

Mid d leware

R.Lauckner
Prel

im
inary
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Issues

• Planning of QRL Reception Tests is useful
to establish planning method

• Looking at QRL has revealed early needs
for time stamping, database and alarm
services

• Need to tackle the Sector Test
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Industrial Components

Operation without Beam
Beam Operation
Databases
Alarms
Timing
Equipment / Planning
Industrial Components
Real Time
Middleware
Applications
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What is SCADA?



SL Seminar, 10th May, 2000 Summary of 2nd LHC-CP Workshop, RJL 46

SCADA guidelines
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Fieldbus Working Group
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Ethernet Field Network!
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Field Network for Cryo
Control
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Issues

• Support requirements for SCADA, PLC
and Fieldbus must be detailed and put into
place across the project

• SL also need same support for SPS

• Opportunities for common choices beyond
Controls Board recommendations

• Integration with classical controls still not
clear - SCADA in PCR? horizontal
communications at Front End? ...
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Real Time

Operation without Beam
Beam Operation
Databases
Alarms
Timing
Equipment / Planning
Industrial Components
Real Time
Middleware
Applications
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Power Converter Control

?
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String 2 Power Converter
Control
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LAWG Power Converter
Control
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Real Time Requirements
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Multiple inputs -
 single output
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Issues

• MISO means a coherent approach across
systems

• Good progress into defining feedback
requirements, now need to apply digital
theory control (‘a field in its own right’ - T.
Himel, SLAC)

• For industrial and custom front ends need
a survey of all systems and proposed
solutions
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Middleware

Operation without Beam
Beam Operation
Databases
Alarms
Timing
Equipment / Planning
Industrial Components
Real Time
Middleware
Applications
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What is Middleware?
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Middleware Capabilities
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Middleware Capabilities
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Corba and MOM
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Issues

• CMW is ready to deploy

• LHC-CP must study proposed services and
provide feedback

• Pressure from SL-CO to align with SPS
2001

• JCOP pushing to re-start LDIWG .
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Applications

Operation without Beam
Beam Operation
Databases
Alarms
Timing
Equipment / Planning
Industrial Components
Real Time
Middleware
Applications
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Modern Software
Development
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Java Applications
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Issues

• LHC will use modern software
environment

• Is there a requirement for a scripting
language: TCL/TK, Perl, Python ?

• Is software testing an issue?

• SCADA is not the appropriate tool for
complex accelerator modelling and
parameter management
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Conclusions

LHC-CP has

• set up a framework for communication
across the 5 divisions involved: workshops,
project meetings, core team

• created sub-projects for technical work and
connected to existing working groups on
Middleware, Timing, Front Ends

• made good progress on the goals set at the
1st Workshop (April 2000)
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Conclusions

• Top level use case and analysis is confirmed
as the obvious best way to proceed on solid
ground

• Parallel initiatives into other areas are
proving useful and this will be expanded
into database, post mortem …

• We need to get behind the hardware sharing
and the planning initiatives!
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Conclusions

• Technology requirements are not an issue

• Technology evolution presents challenges -
use standards where possible

• The LHC-CP approach is the right way to
gogo - it would feel better if we were going
faster

• The 3rd LHC-CP Workshop will be in April
20012


