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°* LAYOUT

°* FESA

°*(MAD)

°* LSA - CONTROLS
* MEASUREMENT

* LOGGING



Layout database

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

Samy CHEMLI and team




It covers

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

Monorall,

Space Reserved for Alignment,

Space Reserved for Transport,

Steel Structures,

Tunnel Geometry (floor height, local geometry, drain covers).
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It IS source number 1

OTHEQUE_CPY
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FESA

The source of all FESA devices and
their 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



Operator Console 1 Operator Console 2 Operator Console 3

many applications many applications many applications

Complex Business Logic
(Settings, Trim, Trim History, Generation,
Optics, Exploitation, Reference)
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Few Important
concepts



13-10-06

Context

LSA -intro

10



Super Cycle

SPS
Ring

TT10 | Injection BeamProcesses

Injection

_ * . Injection BeamProcesses . ®
Kicker
TT40 Extraction BeamProcess
Extraction :
Kicker Extraction BeamProcess ¢
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Jependent parameters

LHCBEAMIOW

?{
ROF.A31K
T
Y

RODAG7K | ———>  ROD.AG671 | ——> RPHEUAG7.ROD.AG7IREF
B&).nnm >  RoDA3M | RPHEUA43.ROD.A34IREF |
/ /R{;F.AE?M >  ROFA671 | > RPHEUAG7.ROF.AG7IREF |
/éF.AdﬁJH >  ROFA451 | RPHE.UA47.ROF.A45IREF |
AF.A?EM >  ROFA781 | RPHE.UAS3.ROF.A7SIREF |
/mF.nﬁﬁm >  ROFAS61 | RPHEUA63.ROF.ASGAREF |
ROFA23K  |———»  ROFA231 | RPHEUA27.ROF.A23IREF |
>  ROD.AS6A > RPHEUA63.ROD.AS6IREF |
ROD.A45K |———»  ROD.AMST | RPHE.UA47.ROD.A45IREF |
>  ROFA341 | RPHEUA43.ROF.A34IREF |
RODA23K |———»  ROD.A231 | RPHE.UA27.ROD.A23IREF |
ROFAS1K |———>»  ROFAS11 | — > RPHEUAS7.ROF.ASUIREF |
A
RODAI2K | ——»  RODAI21 | > RPHEUA23.ROD.A12IREF |
ROFA12K |———>»  RORA121 | RPHEUA23.ROF.A12IREF |
S
RODA78K | >  ROD.A781 > RPHE.UAS3.ROD.A7BIREF |
4
RODABIK |———»  RODABI1 > RPHE.UAS7.ROD.AS1IREF |
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Supercycles

ParticleTransfer

FT-3CNGS-MD_V1 (resident)

FASTLHC_FTa00_LE8400_V6
FASTLHC_LEE46_L16800v1
FT-3CMGS_V1
FT-CMGS-MD_L21600_12
FT-CHGS-MD_L22800_41

|l ) N e B O N T e

FT-MDLHC_L 14400_W1 {resident}

FT-CHGE_L1BB00_ReferenceForCop

(] I

-

[[v] |

ISPSRING

Parameter selection - SPSRING
System

rr Cycle rBeam Process |

FT (0->10800)
CNGS (10800->16800)
CNGS (16800->22800)
CNGS (22800->29225)
MDLHC-L5575 (29225>34800)

Select All

LATTICE MEASUREMENT
LHC COLLIMATORS
MOMENTLUM
OCTUPOLES
RF-Hadron200
RF-Hadron800

RF-IONS

RF-LONG-FDBK

Hif REFEREHCE : IREF

MBIAREF

® value ' target ) correction

Setting for MBIREF in FT, CHGS, CNGS, CNGS, MDLHC-L5575
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From Physics to Hardware
Parameters

* |[ncorporation

R I ﬁ_}—)  RODMGI [ ——» RPHEUAG7.ROD.AGTIREF
u eS _ RODA3M  |——> RPHEUA43ROD.AS4IREF
HOF.AG7K _ ROFAGZI | RPHEUAG7.RQFAGTIREF

_ RORAISI | ——> RPHEUAMZ.ROFASIREF

_ ROFA7SN | ——> RPHEUAB3RQFA7BIREF

ROF.ASGK _ ROFASO6N | RPHEUAG3.ROFASHIREF

ROF.A23K _ ROFA231 | RPHEUA27.RQFAZIIREF

o RODASGK |———>  RODASSA > RPHEUAGIROD.ASGIREF

o LHCBEAM/QY __ RODMSK >  RODAMSA | —» RPHEUA47.ROD.ASIREF
M a ke R u I es _ ROFASMK  |——>  ROFAZ > RPHEUA43ROFAI4IREF
Ml—)  RODA23 | RPHEUA27.ROD.AZ3IREF

M—) _ ROFABI | RPHEUAS7.RQFAS1IREF

- M—)  RODA121 | RPHEUA23.ROD.A12IREF

=
ROF.A12K ROF.A121 »__RPHE.UAZ3.RQF.A12IREF

ROD.A7BK ROD.A7E1 > RPHE.UA83.ROD.A78IREF
ROD.AS1K ROD.AZ11 > RPHE.UA87.ROD.AG11REF
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Brho2CurrMakeRule Momentum2CurrMakeRule IncorporatingLinkRule
Brho2MomentumMakeRule NestedPowerConvertersMakeRule LEIRMainsLinkRule

BrhoDotGen2DepMakeRule NoOperationMakeRule LinkBuilder
BrhoGen2DepMakeRule SimpleAdvanceMakeRule LinkData
Bucket2TotalMakeRule SPSDamperGain2Digital Linker
Cn2KMakeRule SPSKnob2KMakeRule MULTPLinkRule
CNGSK2CurrMakeRule SPSRF200PartitionMakeRule SEXLinkRule
Curr2cnMakeRule SPSRF800PhaseMakeRule SIXPLinkRule
ECK2CurrMakeRule SPSRINGK2CurrMakeRule SPSMainsDegaussLinkRule
FED2ECKMakeRule Syfreq2NoiceCenterFreq SPSMainsLinkRule
G2IMakeRule Total2DegreeMakeRule SPSRingLinkRule
GenerateMakeRule Total2StablePhase  SPSTransferlminZeroLinkRule
K2CurrCalculator Total2SyPeriodMakeRule SPSTransferLinkRule
K2CurrMakeRule Total2VoltageMakeRule THREEPLInkRule
Knob2KMakeRule TripletMakeRule TIBCNGSLinkRule
Landau2KMakeRule UseSourceMakeRule TISLHCLinkRule
LEIRAdvanceMakeRule ConstantLinkRule TWOPLInkRule
LEIRCouple2KMakeRule CrunchLinks
LEIREddy2006MakeRule DEGAUSSLIinkRule
LEIREddyMakeRule Delay
LEIRK2CurrMakeRule ExtractionLinkRule
EIRK2CurrWithEddyMakerule FOURPLIinkRule

LEIRKnob2KMakeRule GIGOLinkRule :>
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Data Model



e~ 120 tables
* Many iterations

* Years of experience and
experimentations

* Fruitful collaboration with CO/DM
* Strong asset



[

[ P -

[ ey

,,.

I

P

S LA

= A
)
i, tentea ot :

e n

A, s
T

1

TPpEBEpp—

). v s

Py
el |

e g e

Ack: Chris Roderick
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Database
configuration Is key



Rough Domain Breakdown

* Context configuration

* Optics

* Device/property configuration

* Parameter configuration

* Settings and trims

* Rules: make, link, incorporation



Core Software



* Configuration and Optics

* Settings management
= Operational, Critical and Expert

°*Trim

* Settings Generation
* Exploitation

* Others Services




Modular



ehcache . jar Lo Core projects
commons-logging.jar Spring.jar accsoft-commons-value Pro

_ i spring-mock. jar
commons-col lection. jar

Non core projects

ehcache SRtk backport-util-concurrent. jar

ojdbcl4.jar
orail8n.jar

ojdbc

Apps projects

backport-util-concurrent

Isa-optics-domain

Isa-caching Outside projects

External projects

- japc
Isa-dbaccess lsa-settings-domain For almost all projects,

dbcp

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

commons-logging.jar has
to be added

OB.jar
CMW |oBNaming.jar

I OBUtil _jar

ot ; accsoft-steering-service
Isa-exploitation-domain rda. jar g

Isa-settings
Isa-deviceset

japc-ext-cmwrda

Isa-trim

Isa-hwc Isa-exploitation

Isa-generation

servlet | servlet.jar

Server tier
Isa-client

Client tier
accsoft-commons-core

jdataviewer
accsoft-gui-frame

jdnc jdnc._jar

Isa-app-selection
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ARCHITECTURE



5

FeeseeeeemEnmnmn®"

Applications

JAPC API LSA Client API

JAPC JAPC Remote
CMW/RDA Client - IMS

Spring HTTP Remoting / Proxies

IMS HTTP HTTP

L |
Y
S
m®

o

JAPC Remote LSA Client API

Server - JMS LSA Client implementation

LSA CORE
(Optics, Settings Management, Trim,
Generation, Exploitation)

JAPC Data Access Object (DAO)
JAPC CMW/RDA Spring JDBC

CORBAMOP JDBC
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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

j>29
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Logging

Dedicated database cluster (+1.5 Tbhyte 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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LHC Logging

Service Data Input New Data Output \%
¢ ' clients m
Client 11| TT40 ﬁ VAC Ty =

|
pl"‘OdUCﬂOh i The LHC Logging System
{ ) | Java

- |
- L i

Foader Loader | 'GUL

Application Loader | | GUI Test Test Loader | \GUI Test Test

Server r %
LH(fiogging."-._ LHCLO%‘Q& LHCFogging LHCLoggiugTest

54 (PC) —Oracle AS

Database HCLOGDB

Server
Oracle DB Data Migration
03.08.2004

R Billen 10.08.2004
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Conclusions

* Off-line databases feeding...
* | SA 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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