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Abstract 
For the design, construction, integration and installation of the LHC, the LHC Layout database manages the information on the functional positions of the components of the LHC.  Since January 
2005, the scope of this database has been extended to include all electronics racks in the tunnel, underground areas and surface buildings.  This description of the accelerator and the installed 
controls topology is now used as the foundation for the on-line operational databases, namely for controls configuration and operational settings. This paper sketches the scope of the Layout da-
tabase, and explain the details of data propagation towards the respective controls data consumers. The question whether this approach is applicable to the rest of the accelerator complex at 
CERN is addressed as well. 
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LHC Half-Cell 25L8 

Cryogenic Service module 
QRLAF.26L8 

 Assembly LQOBN.25L8 
containing magnets 

MQ.25L8, MS.25L8, etc. 

Rack DYPB.C25L8 for 
Quench Protection Dipole Assembly 

LBARA.25L8 

Rack QYTCF.25L8.C 
for cryogenics 

instrumentation 

TT947 Thermometer inside 
QRLAF.25L8 service module 

Equipment identifier. 
MTF Interface link 

RPHE.UA83.RQF.A78 (circuit RQF.A78) 
power converter racks feeding the MQ.25L8 

quadrupole inside the LQOBN.25L8  
cryo-assembly. The Racks are located in 

UA83 underground civil work 

Pins mappings description 
between 50p and 32p plugs 

Connection between 32 pins 
plug and TT947 Thermometer 

Connection between 50 
pins and 32 pins plugs 

WorldFIP Segments description : Connections from the 
manager in a surface building, trough the tap boxes up to 
the WorldFIP agents in the underground civil works. 

WorldFIP Manager Card CBWMB.SH8.QL8C, 
component of the gateway CFC-SH8-

QL8CE,part of the QL8C segment 

Lateral Card 
QYMXA.B25L8 

50 pins plug on the 
QYMXA board 

Equipment Identifier. 
MTF Interface link 

Rack Front End QYCOM.01SH8 
in SH8 Surface building 

Crate CFCRA.SH8.QL8CE for PC 
Front End Computer CFC-SH8-QL8CE 

Link to the Network 
database interface 

A System is a collection of slots which 
can be can distributed geographically 

The MAD input files are automatically gener-
ated from a database script. Various layout 
data are aggregated, such as the  mechanical 
positioning of the all the magnets (14000+) 
and their strength variables deduced from the 
electrical circuits (1800+) description. The 
files are available on the LHC Layout DB web 
site. 

//---------------------- CLASSES DEFINITION ---------------------------------------- 
BPM : MONITOR, L := l.BPM; 
MQ : QUADRUPOLE, L := l.MQ; 
MO : OCTUPOLE, L := l.MO; 
MS : SEXTUPOLE, L := l.MS; 
MCBV : VCORRECTOR, L := l.MCBV; 
MCBH : HCORRECTOR, L := l.MCBH; 
... 
//---------------------- LHC GEOMETRICAL SEQUENCE--------------------------- 
  BPM.25L8.B1:BPM,         AT= -1176.4567+(104-IP8OFS.B1)*DS,     from= IP8; 
  MO.25L8.B1:MO,           AT= -1175.7057+(104-IP8OFS.B1)*DS,     from= IP8; 
MQ.25L8.B1:MQ,             AT= -1173.6947+(104-IP8OFS.B1)*DS,     from= IP8; 
  MS.25L8.B1:MS,           AT= -1171.7997+(104-IP8OFS.B1)*DS,     from= IP8; 
MCBH.25L8.B1:MCBH,       AT= -1171.2067+(104-IP8OFS.B1)*DS,     from= IP8; 
... 
  BPM.25L8.B2:BPM,         AT= -1176.4567+(-104-IP8OFS.B2)*DS,    from= IP8; 
  MO.25L8.B2:MO,           AT= -1175.7057+(-104-IP8OFS.B2)*DS,    from= IP8; 
MQ.25L8.B2:MQ,             AT= -1173.6947+(-104-IP8OFS.B2)*DS,    from= IP8; 
  MS.25L8.B2:MS,           AT= -1171.7997+(-104-IP8OFS.B2)*DS,    from= IP8; 
  MCBV.25L8.B2:MCBV,       AT= -1171.2067+(-104-IP8OFS.B2)*DS,    from= IP8; 
... 
//------------------ LHC POWERING SEQUENCE -----------------------------------  
... 
  MO.25L8.B1,                K3 := kof.a78b1, polarity=+1; 
  MQ.25L8.B1,                K1 := kqf.a78, polarity=+1; 
  MS.25L8.B1,                K2 := ksf1.a78b1, polarity=+1; 
  MCBH.25L8.B1,              KICK := acbh25.l8b1, polarity=+1; 
... 
  MO.25L8.B2,                K3 := -kod.a78b2, polarity=-1; 
  MQ.25L8.B2,                K1 := -kqd.a78, polarity=-1; 
  MS.25L8.B2,                K2 := -ksd1.a78b2, polarity=-1; 
  MCBV.25L8.B2,              KICK := acbv25.l8b2, polarity=+1; 
... 

MAD Sequence file 
example 

CRYO_PLC_CONFIG_ALL 
Materialized View 

CRYOCRATECABLINGS Materialized View 

Cabling files for  
connecting and  

inspecting cables 

17,055  
Instrumentation  

Channels 

798 FIP Crate 
Slots, 

8855 Card Slots 

798 FIP Crate 
Slots, 

8855 Card Slots 

50000+  
connections 

The manufactured, physical equipment that is 
actually installed in the corresponding layout 
slot is declared in CERN’s asset management 
system.  The original functionality: manufac-
turing and test folder MTF, now also com-
prises installation and commissioning informa-
tion.  This represents the electronic traveller of 
each individual piece of equipment ensuring 
the history and traceability during its lifetime.  
Any equipment maintenance such as testing, 
repair or replacement is recorded with the 
dedicated interfaces in the MTF environment. 

CONFIGURATIONDB Materialized View aggregating various FEC layout data 

Once Front End Computer ( PC or VME based) layout data are im-
ported in the Controls Configuration Database (CCDB), the config-
urable controls data can be completed manually or automatically.  
For the custom VME-based systems, the configuration relates to 
drivers, straps, interrupts, memory offsets, connected signals, start-
up sequence of the executables –necessary after front-end reboot-, 
etc. 

Operational data is managed and used in 
online databases, necessary for the continu-
ous exploitation of the accelerator complex 
from the control room. Setting, Measurements, 
Logging and LSA databases import layout 
data such as magnets, circuits, power convert-
ers parameters, etc. 

Operation Software's 

3D scene generated from the data-
base + Euclid CAD Software + Digital 
Mock-up toolkit 

With the LHC almost ready and the data infrastructures in place, we have observed that the LHC Layout database is an essential tool that centralizes and 
makes available reference data, including for the control system.  The complementarities with controls configuration, operational data and assets will be 
enforced and maintained.  The scope will be gradually extended to the complete accelerator complex.  This has started already with the injection and 
dump lines of the LHC, and the CNGS transfer line.  Imminent needs concern the Linac4 which is under design and the existing SPS ring.  
Eventually, covering the complete PS-complex can only be beneficial for a coherent data management. 

WorldFIP Properties 

WorldFIP Card QYMMW.B25L8.A 
The card being part of the World-

FIP segment QL8C 
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CIET / PLC  
specifications  

for control software  

Specification files  
for manufacturing   

FIP Crates  

XML files for  
Mobile Test Bench 
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