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DATABASES

•LAYOUT

•FESA

•(MAD)

•LSA – CONTROLS

•MEASUREMENT

•LOGGING
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Layout database

The LHC Reference Database is 
designed to store all data pertaining 
to the collider, its components, their 
layout, their manufacturing as a 
large unified tool.

Samy CHEMLI and team
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Beam Instrumentation
Collimators and Aperture Limiters,
Cryomagnets and Warm Magnets,
Distribution Feed Boxes and Current Leads,
Injection and Beam Dumps,
Power Converters,
RF System,
Vacuum
Cables and Cable Trays,
Cooling and Ventilation,
Electronic racks,
Tunnel Cryogenic System
Monorail,
Space Reserved for Alignment,
Space Reserved for Transport,
Steel Structures,
Tunnel Geometry (floor height, local geometry, drain covers).

It covers
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It is source number 1
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FESA

The source of all FESA devices and 
their properties.

DEVICE PROPERTIES
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MAD

•MAD sequences defined on the 
layout database

•Use MAD output for element 
configuration our side

•Perl looping over MAD executions 
and uploading optics to database



LSA overview
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DatastoreDevices

Complex Business Logic
(Settings, Trim, Trim History, Generation, 

Optics, Exploitation, Reference)

Operator Console 1 Operator Console 2 Operator Console 3

many applications many applications many applications



Few Important 
Concepts
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DEVICE

LOGICAL

ACTUAL

PARAMETERS

SETTINGS

BEAM PROCESS

CYCLE

SUPERCYLE
Context

ELEMENTS

TWISS OPTICS

OPTICS
STRENGTHS

OPTICS
TABLE
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From Physics to Hardware 
Parameters

•Incorporation 
Rules

•Make Rules

•Link Rules
SPS 
Ring
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Brho2CurrMakeRule
Brho2MomentumMakeRule
BrhoDotGen2DepMakeRule

BrhoGen2DepMakeRule
Bucket2TotalMakeRule

Cn2KMakeRule
CNGSK2CurrMakeRule

Curr2cnMakeRule
ECK2CurrMakeRule
FED2ECKMakeRule

G2IMakeRule
GenerateMakeRule
K2CurrCalculator
K2CurrMakeRule
Knob2KMakeRule

Landau2KMakeRule
LEIRAdvanceMakeRule
LEIRCouple2KMakeRule
LEIREddy2006MakeRule

LEIREddyMakeRule
LEIRK2CurrMakeRule

LEIRK2CurrWithEddyMakerule
LEIRKnob2KMakeRule

Momentum2CurrMakeRule
NestedPowerConvertersMakeRule

NoOperationMakeRule
SimpleAdvanceMakeRule
SPSDamperGain2Digital
SPSKnob2KMakeRule

SPSRF200PartitionMakeRule
SPSRF800PhaseMakeRule
SPSRINGK2CurrMakeRule
Syfreq2NoiceCenterFreq
Total2DegreeMakeRule

Total2StablePhase
Total2SyPeriodMakeRule
Total2VoltageMakeRule

TripletMakeRule
UseSourceMakeRule

ConstantLinkRule
CrunchLinks

DEGAUSSLinkRule
Delay

ExtractionLinkRule
FOURPLinkRule
GIGOLinkRule

IncorporatingLinkRule
LEIRMainsLinkRule

LinkBuilder
LinkData

Linker
MULTPLinkRule

SEXLinkRule
SIXPLinkRule

SPSMainsDegaussLinkRule
SPSMainsLinkRule
SPSRingLinkRule

SPSTransferIminZeroLinkRule
SPSTransferLinkRule

THREEPLinkRule
TI8CNGSLinkRule
TI8LHCLinkRule
TWOPLinkRule



Data Model
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•~ 120 tables

•Many iterations

•Years of experience and 
experimentations

•Fruitful collaboration with CO/DM

•Strong asset
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Ack: Chris Roderick



Database 
configuration is key
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Rough Domain Breakdown

•Context configuration

•Optics

•Device/property configuration

•Parameter configuration

•Settings and trims

•Rules: make, link, incorporation



Core Software



13-10-06 LSA - intro 22

•Configuration and Optics

•Settings management
Operational, Critical and Expert

•Trim

•Settings Generation

•Exploitation

•Others Services



Modular
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Client tier

Server tier

lsa-dbaccess

accsoft-commons-value

lsa-settings

lsa-settings-domain

lsa-exploitation-domain

japc

lsa-exploitation

lsa-trim

lsa-generation

lsa-client

lsa-optics-domain

lsa-app-selection

lsa-hwc

accsoft-steering-service

japc-ext-cmwrda

Outside projects

Core projects

Non core projectsspring

External projects

accsoft-gui-frame

ojdbc

spring.jar
spring-mock.jar

ojdbc14.jar
orai18n.jar

accsoft-commons-core

jdnc jdnc.jar

jdataviewer

backport-util-concurrent
backport-util-concurrent.jar

cmw
OB.jar
OBNaming.jar
OBUtil.jar
rda.jar

servlet servlet.jar

For almost all projects, 
commons-logging.jar has 

to be added

ehcache

dbcp

ehcache.jar
commons-logging.jar
commons-collection.jar

commons-dbcp.jar
commons-pool.jar
commons-collection.jar

lsa-optics

Apps projects

lsa-caching

lsa-deviceset



ARCHITECTURE
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Applications

DatastoreDevices

JAPC CMW/RDA
JAPC

Spring JDBC
Data Access Object (DAO)

LSA Client API

LSA CORE
(Optics, Settings Management, Trim, 

Generation, Exploitation)

Parameters
Concentration

JAPC
CMW/RDA

JAPC Remote
Server - JMS LSA Client implementation

LSA Client APIJAPC API

Spring HTTP Remoting / ProxiesJAPC Remote
Client - JMS

Business Tier (Web Container)

Client Tier

CORBA 
IIOP

CORBA/IIOP JDBC

HTTPHTTPJMS



MEASUREMENT DB

Ronny Billen & Team
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Measurement database

•Basically a holding pen for the 
logging database

•Up to 7 days data

•Filter and reduce before transfer to 
logging database
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Logging
• Dedicated database cluster (+1.5 Tbyte of disk space) on the production 

database LHCLOGDB. 

• The LHC Logging Service is based on a 3-tier architecture; 2 machines are 
used to host the Application Server (middle) tier: ABJAS4 (a PC) and 
ABOFS1 (a Proliant HP), both with the Oracle Application Server installed 
and configured. In both AS, the dedicated OC4J containers “LHCLogging”
are deployed

• Our clients implement an XML schema or use the Data Input API to submit 
their logging data to the service (as well as the meta data). This data 
loading chain is fully operational and in production, the Data Loading 
application on ABJAS4 takes care of the parsing and loading process. 

• For Data Extraction, the web-deployed TIMBER interface allows users to get 
to selected logged variables, show them graphically and extract in file 
format.

Ronny Billen & Team
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Conclusions

•Off-line databases feeding…

•LSA on-line
Well-developed data model which aims to 
be the sole repository for on-line control 
data

•Measurements and Logging in place
These are not a panacea
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