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WHAT IS A LAYOUT ?

Dictionary definition:

"The way in which the parts of something

are arranged or laid out"

Our definition:

"A set of functional positions mechanicall
electrically or logically structured to mod

system"”

Some examples
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| WHAT IS THE LAYOUT
DATABASE SERVICE?

A CERN-wide Oracle database

Public DB cluster in building 513 : edmsdb/accdb/cerndb1 where the Layout DB is hosted



€ Signed in as: pleroux

W H ! T I S T H E I ! Y 0 U T Functional Positions | Interfaces | Systems | Electrical | Classifications | Machines | CivilWorks | [UEICRNEIECR v J Reports

Functional Position Search

DATABASE SERVICE? = ;

v Al Worcs v | Search

Location |

Longitudinal position [m]:  Between and |

Machine [ ANY MACHINE v

Responsible | ANY RESPONSIBLE v

Naming scheme | ANY NAMING SCHEME ]

. Version [sTuDY (In DESIGN) |

A CERN-wide Oracle database sewenseope o 3
Output [HTML ]

A set of tools, including:

= A public web-interface with navigation and search http://cern.ch/layout
capabilities

= Limited applications for data entry -

= Views and APIs for external clients ar F OEEE e

Q] UP | \ BY06=SR2 \ BVB.SR2.BPMB1RE

= v &

> = | piis
Rl > = | pilis
> = piis
¥ 1> =1 pilis
> + | pitis
> - | pinis
> =|[Piis
> =] pitis
> =i piiis ~
4 B o »
CONNECT TOPFP, TOATEMPLATE DISCONNECT TOP F.P. FROM THE TEMPLATE REFRESH INSTANCES FROM THE TEMPLATE
CREATE TEMPLATE FROM TOP F.P.
48733 [BPED N> ).01SR2BPMBIRE | * | PINS SYS | PRP. 01_|§BPMB1RE 3
1948739 [BPED > IBPED.C PMBIRB | * | PINS SYS | PRP. 02_NBPMBIRB 3
745 [BPED > [BPED.03SR2BPMBIRE | * | PINS sYs | PRP. 03 NBPIB1RE 3
48751 [BPED /| > [BPED.04SR2.BPMBIRE | * | PINS SYS | PRP. Mlos WBPMBIRB 3
1948757 |BPED > |BPED.0SSR2.BPMBIRE | * | PINS sYs | PRP. o5_|NBPMB1RE i 8
BPED > |BPED.OSSR2BPMBIRE | * | PINS. sys | PRP. 0s NBP1B1RE 78
BPED > |BPED.O7SR2BPMBIRE | * | PINS sYs | PRP. 07 NBPIB1RE 3
. [BPED > IBPED| PMBIRE | * | PINS SYS | PRP. 08_|NBPIB1RE 3
BPED > [BPED.0SSR2BPMBIRE | * | PINS svs | PRP. 03 |NBPIB1RE 3
1 [BOBRM > .SR2BPMBIRE | * | PINS SYS | PRP. J BPIB1RE A3
7 [BPED > |BPED.10SR2.BPMBIRE | * | PINS | SYS | PRP. | W10 WeruB1re i ¥ 8
. [sreED > |BPED.11SR2 BPMBIRE.
) [sPED > | BPED.12SR2. BPMB1RB
. |BPED > {BPED.135R2.BPMB1RE

80 Legacy Oracle Forms / 3 applications

INSERT CONTENT S FROM TEMPLATE

30 APEX pages / 4 applications

Maximum Dimension Values for 'BVCRA" type:




WHAT IS THE LAYOUT
DATABASE SERVICE?

A CERN-wide Oracle database

A set of tools, including:

= A public web-interface with navigation and search
capabilities

= Limited applications for data entry
= Views and APIs for external clients

Support from a dedicated team of people with
expertise and experience since 2003

= Provide database support to EN-MEF-DC who manage
the beam line layout data

= Assist equipment groups to structure coherently their
layout data for electronic components, instrumentation
and other non-beam line systems (Racks, WorldFIP,
FECs...)

Centralises the management of integrated,
controlled functional position and layout data across
CERN

= Layout data from different domains are fully inter-related
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ROLE OF THE SERVICE

Document the CERN infrastructures by modelling CMS
their architecture as layouts
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ROLE OF THE SERVICE

Document the CERN infrastructures by modelling
their architecture as layouts

Classifying the components of the infrastructure
= Within a hierarchy of Classes and types

Hierarchy of

classes

P COLLIMATION-DOMAIN Class, ID : 2582431, Collimation domain
4 CONTROL-ELECTRONIC-DOMAIN Class, ID : 118820, Control Electronic domain
4 BI-CONTROL-COMPONENTS Class, ID : 8380711, Beam instrumentation Control Components
> BI-BLM Class, ID: 1325563, Beam Loss Monitors
> BI-CRATES-OPTIC-FIBER-BLM-BPM Class, ID : 900762, Bl mini crates optic fiber BLM / BPM

" BI-CRATES-OPTIC-FIBER-CONNECT Class, ID : 800764, B! mini crates optic fiber connector
"\ BI-CRATES-OPTIC-FIBER-MODULE Class, 1D : 900763, BI mini crates optic fiber modules

4 BI-VME Class, ID : 838012, Beam instrumentation VME
® BI-VME-ACCESSORY Class, 1D : 838013, Beam instrumentation VME Accessories
4 BI-VME-BACKPLANE Class, ID : 838014, Beam instrumentation VME Backplanes

BVBP Type, LHC QAP, ID : 1961027, BI VME backplane, BE-BI
Types: members of classes R
BVBPA Type, LHC QAP, ID : 838022, BI VME backplane of type A, BE-BI

BVBPB Type, LHC QAP, ID : 838023, Bl VME backplane of type B, BE-BI

” BI-VME-BLOCK Class, ID : 838015, Beam instrumentation VME Blocks

4 BI-VME-CPU-MODULE Class, ID : 838016, Beam instrumentation VME CPU Modules
BVUH Type, LHC QAP, ID : 838031, Bl VME High Perf CPU, BE-BI

® BI-VME-CRATE Class, ID : 838017, Beam instrumentation VME Crates

» BI-VME-FAN-UNIT Class, ID : 838018, Beam instrumentation VME Fan Units

> BI-VME-MODULE Class, ID : 838019, Beam instrumentation VME Modules

P BI-VME-POWER-SUPPLY Class, ID : 838020, Beam instrumentation VME Power Supplies

® BIC-USER-INTERFACES Class, ID : 580695, Beam Interlock Controler User Interfaces




RO L E 0 F TH E S E RV I ( E (L B Accelerators Entities and Signals Home  Signal Simple Exiraction  Signal Experts Inferface  LHC Equipment Codes ~ SPS Equipment Codes  PS Equipment Codes  Print  Help
é;,i} NAMING PORTAL

Codes Search

* EQUIPMENT CODES CATALOGUES = PROCEDURE FOR NEW EQUIPMENT €O 51% Naming Codes Advanced Search

@ LKC Eguipment Codes catslogue = Send an e-mail to Accelerstors-Naming.Service@cern.ch in order to request
a new code, Clear results £#

Document the CERN infrastructures by modelling S AN Tou can s th el for Euma Codes et

® PS-Complex Equipment Codes catalogt

their architecture as layouts e it

Signals (Parameters

® Entities and Signals (Parameters) - Experts Interface LHC Equipment Codes - System: C | Collapse Tree | Expand Tree

For additional details see the BPMN process: Create Equipment Code

Simple Data Extraction Interface

@-C Controls and Communication_(up

Classifying the components of the infrastructure
L . = T [ y :
= Within a hierarchy of Classes and types Process for code creation for GCOs el | LA SommEEmEmeNtiCosssores

@
. . re » Entif BCB  Fieldbus
= Types are identified by a 2-5 letters functional equipment | s s -ouf | ©CC Telecommunicatons

LHC oudl
code S e - " Qusy ©-CE  FrontEnd

C Quality Assurance Plan -
ot —CFB  Front-End single-Board computer

O  Eguipment Naming Convention Lo

= Adhering to CERN naming conventions " Licoutant Amee antiation PEEC  REFlontEnd Compyiae

w  General rules for naming of equipment and signals ©>-CFE  Controls Front End PCI Express Systems
f equipment and signals = Controls Front End FMC Systems

m Detailed rules for nami

P —T— T —F
el
(=]
jual
l

® Detailed Cryogenics Facilities and Equipment Naming Conventions = Lars|
©>CFG  Front-End Generator
m Detailed Vacuum Interlocks and Controls Equipment Naming Conventions = Zort
m Detailed Vacuum Pumping Equipment Naming Conventiol m Suitk >® cPCl
m Powier Converters and El. Circuits Detailed Naming Conventions u Soral >-CFL  LXI Systems
w Practical Guidelines for Equipment Codes in the CO group = Ericl —CFO  Front-end industrial Oscilloscope
m Naming of Hardware Equipment in the Controls Topology (draft version) = Dam LCFP  PLC Systems
= Saml )
| —CES  Power Switch
m Chris
= Olivl BCFU  uTCA Systems
® Naming of Electrical Circuits and Power Converters for: LHC Injection Lines, CNGS = Reml ]:)CFV VME Systems
= Sigril
. 3 BCFX VX Systems
O Esvibment Namiing Corvention "1 B>CH  High Power Controls Modules

,_,
4
0

m Conventions for naming of Layout components in the PS ring and related transfer lines

Interlocks

m ELENA - Naming Conventions for the Layout of ELENA

Naming Conventions m

m Linac4 - Naming conventions for the Layout of Linacd

—CJ  Junction Boxes for Controls
® ISOLDE - Detail

@
A
)
xR

Kicker magnet control

19-02-4 - L - Syst
No newl o 00ging System
Location Naming @©CP  PLC Components
= GEosip —CQ  Sequencer
ions Project
= Locations Project [ - sef >CS  Server Computer
- ©CT  Controls and Timing

VME
2-CW  Workstations and Desktop Computers
D>CY  Racks for Controls

P ——)
v
(g}
<




ROLE OF THE SERVICE

Document the CERN infrastructures by modelling
their architecture as layouts

Classifying the components of the infrastructure

= Within a hierarchy of Classes and types

= Types are identified by a 2-5 letters functional equipment
code

= Adhering to CERN naming conventions

Defining, identifying the components as Functional
Positions

= Nature/function of the components
= Localisation/position of the components
= Official name defined by the QA plan of each machine

A
| | |
- | | | -
7 N D e T IR R AT S & >
< ~
3 char. 2-5 char 4 digits
ELENA Fun_ctional Position
- dot Equipment dot Number
one
Code

Hierarchy with functional

position names — logically
ordered

Identification: names,

equipment type, description
from Naming service

b

3

4 @) cyrrE03=SR1]

» & CFCRB.SR1.DL1DE

» %@ CFCRB.SR1.DR1BC
» %3 CFCRB.SR1.DT1FA

» %@ CFCRB.SR1.BT1AB
» &3 CFCRB.SR1.GL1AB
%@ CTDP.025R1

» &3 CFCRB.SR1.SL1A

» %3 CFCRB.SR1.SR1B
» %@ CFCRB.SR1.SATLA

» %@ CFCRB.SR1.SATLB
» %@ CFCRB.SR1.XATTMCPA

» %@ CFCRB.SR1.XATSMCPB
%@ CCTAA.SR1.RAD3
@ CCTAA.SR1.RAD2
%@ CBWJA.SR1.DL1D
@ CBWIA.SR1.DLIE
%@ CBWIA.SR1.DR1B
&@ CBWJA.SR1.DR1C
%@ CBWIA.SR1.DT1F
@ CBWJA.SR1.DT1A
S@ CBWIA.01SR1.BT1A
%@ CBWIA.025R1.BT1B
S@ GIWCA.00SR1
%@ GIWCB.00SR1
S@ CISDA.00SR1
%@ CISDB.00SR1
&@ CISDCO0=SR1
%@ CISDDO0=SR1

> & cyrimo1=sr1

& pymMRo1=5R1

& cvFiBo3=sr1

& cyriBo1=SR1

& cvriBo2=sR1

& cyneTo1=5R1

& cynET02=5R1
&) sR1/R-F02

& sR1/R-F20
T SR1/R-203

g

“ Version: STUDY

ID 383841

Zoom - |/ Zoom +
Front View

45
44
43

Machine LHC Ring P
Type CYFREQO01 (Type |0/ 380607, naming convention : HC) 4;
Description Rack Front End (Rffick standard CERN 45U) 40
Layout Name CYFRE03=SR1 39
Expert Name CYFRE.035R1 ;f'
Label CYFRE03 36

CYFRE03=SR1 in MTF T

Links
| ocalisation
Log

Location From
SR1/R-E28 SR1/R-E28 1412m 14150m 1418m 15m
A

159m Om

o
";g%;:@ TR [

Presentation

© CERN, SITG
- o (et

CYFREO03=SR1 in CERN Geographic Information System (Patrimony)
Location: SR1/R-E28 (Coordinates: Q-143 on EN/EL reference plan)

P i

Photos aériennes || Plans officiels | Aucun

GIS Control portal integration
More details in Rack Inventory

35
34
33
32
31
30

29
28
27
26
25
24
23

22
22

o0m Rl o
=

21
20
19
18

16
15
14
13
12
1"
10

SN WD~ @

Rack data-driven
generated
schematic

OTHER PROPERTIES
Status DESIGN
Responsible MAGNUS BJORK (BE-CO)
Comment

Pins & Pinouts

Example: ELENA naming convention




ROLE OF THE SERVICE

o @

LBALE.8R2
8 qgBr.7R2

@ vssa.79.8R2.8
@ vssB.79.8R2.R
@ mea.sr2

Document the CERN infrastructures by modelling
their architecture as layouts

N

& mcpo.sr2.81
@ mco.sr2.81
& mcp.sr2.81

& mcpo.sr2.82

N

Classifying the components of the infrastructure

= Within a hierarchy of Classes and types

= Types are identified by a 2-5 letters functional equipment
code

= Adhering to CERN naming conventions

@ mco.sr2.82
® mcp.sr2.82
& qieDA.ASR2

@ qiBDB.ASR2.M

[N

& vvrsk.11.8R2.M

@ QIBDB.C8R2.M

N

& vvRsk.15.8R2.M
& crwea.asr2

Defining, identifying the components as Functional
Positions

= Nature/function of the components
= Localisation/position of the components
= Official name defined by the QA plan of each machine

& cmBA.AsR2
& cimsa.Asr2
8 gimva.asr2
& HoB.ASR2E
& HoBwB.8R2.E

N

® BLMEL08R2.B1121_MBA
@ BLMEL.08R2.81121_MBA
& civeB.ASR2
® cimsa.BsR2

Defining relationships between these components:
= Mechanical assemblies (Physical structures)

B3 Gimva.BSR2

> @ yoBC.ASR2.M
& me.asR2
@ BLMEL08R2.B1122_MBA
@ BLMEL.08R2.B1122_MBA
&
® crwer.Asr2
& cmeH.er2

@& cmsa.car2




ROLE OF THE SERVICE

Document the CERN infrastructures by modelling
their architecture as layouts

Classifying the components of the infrastructure
= Within a hierarchy of Classes and types

= Types are identified by a 2-5 letters functional equipment
code

= Adhering to CERN naming conventions

Defining, identifying the components as Functional
Positions
= Nature/function of the components

= Localisation/position of the components
= Official name defined by the QA plan of each machine

Defining relationships between these components:
= Mechanical assemblies (Physical structures)
= Powering connections & circuits

Powering sub-sectors

4 ‘; LHC Electrical Circuits (STUDY)
4 “L% Powering Subsector WLR1
b "[-E) Powering Subsector XR1

RB.A23 : Sector 2 to 3 Main bending. B1 & B2 in series  Link to MTF
ID : 254488, Circuit version : STUDY, Layout version : STUDY

Power Converters in the Circuit PC Location Rack Name/Slot
b o 3 RPTE.UA27.RB.A23 (MTF, TE-EPC Database ) UA27 -
‘:% Powering Subsector LR1 Magnets in the Circuit Number
> "-%é Powering Subsector A12 MB 154
i % 3 [Current Leads in the Circuit
Powering Subsector ML2, DFLAS.7L3.1
i
3 "jﬁ Powering Subsector Xi DFLAS 7L3.2
: 9 DFLAS 7R 5 Power converter reference data used by LSA
4 "% Powering Subsector WLR2 DFLAS.7R2.6
b ‘*(-t) Powering Subsector XR2 E7 wer Converter
4 ‘{% Powering Subsector MR2 MB 154
" {hp sl | Nominal : 11850 A I Ultimate : 12840 A
OWEring Subsecur: A23 1 Offset : 0A I Overload : ~1.1* | ultimate A I Min Op : 100.0 A
4 ks Circuit RB.A23 L tot: 15.708 H Rtot: 001153 Ohm R tot Measured : 001000 Ohm
) RPTE.UA27.RB.A23 Ramp Time : 1300.00 s max(di/dt) : 10.000 A/s Time Constant : 13623.327 s
U leads : 240V U Extr: 1534V
Dms.aroL U Boost : 157.080 V U Coll : 14.989 V U Peak Circ : 172.069 V.
@ m.At0 Warm Cable Verification : v/
& MB.A1IL3 Circuit Parameters A A .
- s R Ta et TBE Associated documentation from EDMS: Non
- Beam Dump Request : YES oge . . ofe o
i aicis Boweting Subsoctor. Abiort: YES conformities, Engineering specifications, ECR...
& MB.AI2R2 Safey Subsector : A23
Download the XML circuit definition of the circuit RB.A
@ me.A13L3
Documents : Non Conformities, ECR...
@ mp.A13R2 Electrical Object Concerned Document Description
&) MB.A14L3 DQRB.7L3.EE A23 Change of the Magnetic Energy Extraction Resistors for operation at 3.5TeV. Initial configuration of 3 || R (ie
& ve.a14r2 . EDMS I A1I572.(ECR) 75mOhm per EE system) ha been temproarily changed to a 1R || (2 R serial) configuration with 150 mOhm
. 2 per EE system
& MB.AISL3 DQRB.UA27.RB.A23 . EDMSA4: 1013572 (ECR) Change of the Magnetic Energy Extraction F_\‘esis!ors for operation at 3.5TeV. Initi_al configuration of 3 || R (ie
& ve.AisR2 75mOhm per EE system) ha been temproarily changed to a 1R || (2 R serial) configuration with 150 mOhm
2 per EE system
& MB.A16L3 MB.C25L3 . ZDMS 1d: 1003201 (NC) During MIC-C campaign, on MB C25L3 (2205). the Vtap of diode EE015 was found open (see NC 633051
! and 633052). Upon the request of QPS, the broken Vtap EE015 (D20-B2) has been now bridged with I-tap
&) mB.A16R2 EE012 (D20-A1) inside the IFS box.
Dmg.a17L3 MB:HL3 B couis 1 942550 (NG ) ] T T
@ mB.A17R2 L  r—
@ me.a18L3 -
@ mB.A18R2 i &
@ ms.a1003 | ;J
S 1B ALoR2 w |
T L= ;i 181 B | S
Circuit hierarchy with i g
G
Power converters and =R
magnets : %
am, = Hifege— i
T |




Complete segment report with FIP

adresses, cable numbers...
downloadable as Excel file

ROLE OF THE SERVICE sements

> &) LHC Point 1 «
4 &) LHC Point 2

Document the CERN infrastructures by modelling S cowrzera e— TR

CBW.IP2.QL3D
Expert Name: CFQ-D CFC-SH2-QL3CD CBWMB.SHB2.QL3D CRYO WORLDFIP sgoment / IP 2 Left / Segment number : D PAULO GOMES 2

> S CBW.IP2.BT28 Al

their architecture as layouts S oo

52 cew.IP2.BTI2D Download the Excel file format for this segment (Printable version)

Classifying the components of the infrastructure | =il | e N e

1 cBWMB | sHB2R-401 | SHE2R- | cpywms sHB2.LID QYCOM.01SHB2 1210996

WORLDFIP SEGMENT

4 5# CBWIA.SHB2.QL3C

] Wit h i na h ie ra r‘chy of Cl asses an d types T T 2 | cewua | sHB2R401| SYEER- | CBWUASHB2QL3D | QUCFDO0=SH2 JULIENPALLUEL | QYCOM.01SHB2 1210996 1210980 VRTIAL
. QYMMW.01QVIRT- KRZYSZTOF VIRTUAL
. . . . B O RES R 3 |QYMMW| QVIRT-S23 |QVIRT-523 A ¥ QYC.QVIRT-523 el o 9
= Types are identified by a 2-5 letters functional equipment ~ Z° " " i 5215210 oy s R s | w
code S QYMMW.0SVIRT-523.A 5 [QYMMW| QUIRT-S23 |QUIRT-523| OYMMY93QVIRT- CZESUPW KRZYSZTOF | ayc viRT-523 bt 97 9
. . . P cewRe.shis2.duac 6 |QVMMW| QVIRT-S23 |QVIRT-523| CYMMYO4QVIRT- CZEJ AW KBZYSZTOF lavc owiRT-523 vEaL 91 92
" Ad h eri ng to C E R N nami ng conve ntlons “® cawreReI2.Ql3C 7 |cBwRE  sHE2R-401| SHB2R- | cRwRE sHB2.013D ULIEN PALLUEL  QYCOM.01SHB2 1210980  FIBER
< 8 CBWRE RE®2 RE32  CBWRERE320L3D ULIEN PALLUEL  CYFREO1=UJ32 FIBER X1
4 2 CBWRB.RE32DL3CG
D f' 1 1 d t'f 1 t h t F t' I S CBWIARE32.DLICG x90 f:?x?: gzi Egi zz:vvig.ssgzz.gt:s: QJCFB01=RE32 jﬁt:i: :::t::t gzisg::sjg = 1305260 113300;9236:A PONT | PONT
efini ng’ iaenti yl ng e com po nents as runctiona paoil - 11 cewa| iz UJ32 | CBWJAUJ320L30B  QJUCFEOT=RE32 | | JULIEN PALLUEL 1302034A | 1302853A | PONT | PONT
2 cewiauiz2.duace 12| CBWJA| 1513 R33 | CBWJA.15L3.0L3DB  QJCFBA15L3=R33 [ JULIEN PALLUEL 1302853A | 1302854A 1302935A
eg e < 13
Pos | t ions $ £ CBWIA.A29LE.QL3CG 14 cBWIA| 1413 R33 | CBWJA14L3.0L3DB QJCFBAI4L3=R33  JULIEN PALLUEL 13028544 | 13028554 13029364
» ¥ CBWJA.B29L3QL3CG t
. < 9 16| CBWJA | 13L3 R33  CBWJABI3L3.0L3DB QJCFEB13L3=R33  JULIEN PALLUEL 13028554 | 1302856A 13020374
>
= N atu rE/fU n Ct on Of th e com pO ne ntS = CBWIA-30L3.QL3CE 17 QvMmw| 1313 R33 QVMMW.13L3B | QYMMW.C13L3=R33 CZESLAW KRZYSZTOF | oycrc 313 13029374 21 2
. . - » 2 CBWJA.A31L3L3CG 18| CBWJA| 1313 R33  [CBWJAAI3L3.0L3DB| QJCFB.AI3L3=R33  JULIEN PALLUEL 1302856A | 1302857A 1302938A
= Local /p fth P = »
Oca |Sat Ion 0s It Ion O t € compone nts Vb CBWIA.BILLE. 9L 366 20| cBWJA| 1213 R33  CBWJABI2L3.0L3DB QJCFBE12L3=R33  JULIEN PALLUEL 1302857A | 1302858A 13029398
.. . . L& 3203, 21
u Off| Cla I name d ef| n ed by t h e QA p I an Of ea Ch macC h ne < R — 2[cBWJA| 1213 R33  |CBWJAAI2L3.0L3DB| QJCFB.AI2L3=R33 | JULIEN PALLUEL 1302858A | 1302859A 1302940A
» 22 CBWJA.A33L3.Q}3CG o
» S cawrasasiz.olsce 24| cBWaA| 1103 R33 | CBWJATIL3.OL3DB  QUCFBATIL3=R33 | JULIEN PALLUEL 1302859A | 1302860A 13029414
. - . . S— = & 25
D efl nin g re I at ions h | pS b etwe en t h ese com pO ne ntS . » % cBWIA.A3413.Q1BCG 26| CBWJA| 1003 R33 | CBWJA10L3.OL3DB QJCFBAIOL3=R33  JULIEN PALLUEL 13028604 | 1302861A 13029428
. . . . 5% CBWIAB34L3.0LbCG 27 lavmmw|  1oL3 R33 QYMMW.10L3B | QYMMW B10L3-R33 | CZESLAW KRZVSZTOF | qyepg 1013 13020428 9 10
. 28| cBWUA| 913 R33 | CBWJASL30L3DB | QUCFBASL3=R33 | JULIEN PALLUEL 1302861A | 1302862A 13029438
- =¥ CBWDB.34L3.QL3C
) 29 lovimw| 913 R33 QYMMWSLIB | QYMMW.A9L3=R33 | CZESLAW KRZYSZTOF | oycrgois 1302943A 7 8
] i i i i ? 2£ CBWRB.RE32.QL3CE 30| cBWuA | 8L3 R33 | CBWJABL3OL3DB | QUCFBABL3=R33 | JULIEN PALLUEL 13028628 | 1305217 13029448
owering connections CIFCUItS = :
» £ CBWRB.RE32.QL3CC 31 QvymMmw|  8L3 R33 QYMMWSLIB | QYMMW B8L3=R33 | CZESLAWKRZYSZTOF | qycapgls 13029442 1 2
[ ] COntrol conn ectlo ns & ci rcu its b ¥ CBWRB.RE32.QL3CA 32 cewoT| a3 R33 | CBWDTAL3QLI3DE CBWDTAGL3=R33  JULIEN PALLUEL 1305217

33 CBWRB RE32 RE32 CBWRB.RE32.0L3DD JULIEN PALLUEL CYFRE01=UJ32 1305259

b S cpw 1P 0130

Hierarchy of a segment with

managers, repeaters, tap
box, agents, fip diags




ROLE OF THE SERVICE

Document the CERN infrastructures by modelling
their architecture as layouts

Classifying the components of the infrastructure

Defining, identifying the components as Functional

Within a hierarchy of Classes and types

Types are identified by a 2-5 letters functional equipment

code
Adhering to CERN naming conventions

Positions
= Nature/function of the components
= Localisation/position of the components
]

Defining relationships between these components:

Official name defined by the QA plan of each machine

Mechanical assemblies (Physical structures)
Powering connections & circuits

Control connections & circuits

MAD optic sequences

Logical connections between otherwise unrelated
components : EIS Safety Chains

R s Rt

LHC SEQUENCE

i

LHCB1 :

IP1:0MK,

MBAS2.1R1:MBAS2,
TAS.1R1:TAS,

BPMSW.1R1.B1:BPMSWee2,
BPMSW.1R1.B1_DOROS:BPMSW@R2,

BPHMWK . 1R1: BPMUK,
BPMWF . A1R1.B1:BPMWF,
MQXA. 1R1:MQXA,
MCBXH. 1R1: MCBXH,
MCBXV. 1R1: MCBXV,
BPMS.2R1.B1:BPMS,
MQXB . A2R1: MQXB,
MCBXH. 2R1: MCBXH,
MCBXV. 2R1: MCBXV,
MQXB . B2R1: MQXB,
TASB.3R1:TASB,
MQSX.3R1:MQSX,

MQXA. 3R1:MQXA,
MCBXH. 3R1: MCBXH,
MCBXV. 3R1: MCBXV,
MCSX.3R1:MCSX,
MCTX.3R1:MCTX,
MCOSX. 3R1: MCOSX,
MCOX.3R1:MCOX,
MCSSX. 3R1: MCSSX,
DFBXB.3R1:DFBXB,
BPMSY.4R1.B1:BPMSY,
MBXW. A4R1: MBXI,
MBXW. B4R : MBXLU,
MBXW. C4R1: MBXIJ,
MBXW.D4R1 : MBXli,
MBXW . E4R1: MBXI,
MBXW. F4R1: MBXId,
X1FCR.4R1:X1FCR,
BRANA. 4R1: BRANA,
X1ZDC.A4R1:X1ZDCOO1,
TANAR.4R1: TANAR,
TCL.4R1.B1:TCL,
BPMWB.4R1.B1:BPMWE,
MBRC.4R1.B1:MBRC,
MCBYV. A4R1.B1:MCBYV,
MCBYH.4R1.B1:MCBYH,
MCBYV.B4R1.B1:MCBYV,
MQY .4R1.B1:MQY,

SEQUENCE, refer

at=
at=
at=
at=
at=
at=

pIP
1.5
20.
21.
21.
21.
21
26.
29
29.
31.
34.
38.
38.
41.
45.
46.

CENTRE, L = LHCLENGTH;

1+IP10FS.B1*DS;

+(0-IP10FS.B1)*DS, mech_sep= @, slot_id= 2209454,

©15+(@-IP10FS.B1)*DS, mech_sep= @, slot_id= 102103,

564+(@-IP10FS.B1)*DS, mech_sep= @, slot_id= 68808259, assembly_id= 6080224,
564+(-IP10FS.B1)*DS, mech_sep= @, slot_id= 12429420, assembly_id= 6080224,
62+(@-IP10FS.B1)*DS, slot_id= 6280224,

.724+(9-IP10FS.B1)*DS, mech_sep= @, slot_id= 6080267, assembly_ id= 6080224,

15+(@-IP10FS.B1)*DS, mech_sep= @, slot_id= 282126, assembly_id= 182104,

.842+(0-IP10FS.B1)*DS, mech_sep= @, slot_id= 282213, assembly_id= 102104,

842+(@-IP10FS.B1)*DS, mech_sep= @, slot_id= 282212, assembly_id= 102104,
529+(@-IP10FS.B1)*DS, mech_sep= @, slot_id= 241889, assembly_id= 102105,
8+(@-IP10FS.B1)*DS, mech_sep= @, slot_id= 241892, assembly_id= 18215,

019+(@-IP10FS.B1)*DS, mech_sep= @, slot_id= 249450, assembly_ id= 1@21@5,
019+(@-IP10FS.B1)*DS, mech_sep= @, slot_id= 249451, assembly_id= 1@21e5,
3+(@-IP10FS.B1)*DS, mech_sep= @, slot_id= 241892, assembly_id= 1@2185,

342+(@-IP10FS.B1)*DS, mech_sep= @, slot_id= 241893, assembly_id= 102106,
608+(0-IP10FS.B1)*DS, mech_sep= @, slot_id= 282127, assembly_id= 182106,

.15+(@-IP10FS.B1)*DS, mech_sep= @, slot_id= 241895, assembly_id= 182106,
.814+(0-IP10FS.B1)*DS, mech_sep= @, slot_id= 249456, assembly_id= 102106,
.814+(@-IP10FS.B1)*DS, mech_sep= 8, slot_id= 249457, assembly_id= 102106,
.814+(@-IP10FS.B1)*DS, mech_sep= @, slot_id= 249458, assembly_id= 102106,
.814+(@-IP10FS.B1)*DS, mech_sep= @, slot_id= 249459, assembly_id= 102106,
.297+(@-IP10FS.B1)*DS, mech_sep= @, slot_id= 282237, assembly_id= 102106,
.297+(@-IP10FS.B1)*DS, mech_sep= @, slot_id= 282236, assembly_id= 102106,
.297+(@-IP10FS.B1)*DS, mech_sep= @, slot_id= 282235, assembly_id= 102106,
.427+(@-IP10FS.B1)*DS, mech_sep= @, slot_id= 104672,
.3145+(@-IP10FS.B1)*DS, mech_sep= @, slot_id= 104595,
.322+(@-IP10FS.B1)*DS, mech_sep= @, slot_id= 134500,
.588+(@-IP10FS.B1)*DS, mech_sep= @, slot_id= 134501,
.854+(@-IP10FS.B1)*DS, mech_sep= @, slot_id= 134502,
.12+(08-IP10FS.B1)*DS, mech_sep= @, slot_id= 1345e3,
.386+(@-IP10FS.B1)*DS, mech_sep= @, slot_id= 1345e4,
.652+(@-IP10FS.B1)*DS, mech_sep= @, slot_id= 134505,

.16+(@-IP10FS.B1)*DS, mech_sep= @, slot_id= 378054, assembly_id= 102108,
.376+(@-IP10FS.B1)*DS, mech_sep= @, slot_id= 883446, assembly_id= 102108,
.71+(@-IP10FS.B1)*DS, mech_sep= @, slot_id= 2019586, assembly_id= 102108,
.75+(@-IP10FS.B1)*DS, mech_sep= @, slot_id= 102108,

.73+(@-IP10FS.B1)*DS, mech_sep= ©.1755, slot_id= 6755437,
.0945+(0-IP10FS.B1)*DS, mech_sep= 0.1782, slot_id= 181634,

.9+(@-IP10FS5.B1)*DS, mech_sep= ©.1880, slot_id= 2419@3, assembly_id= 102110,

.439+(@-IP10FS.B1)*DS, mech_sep= ©.1948, slot_id= 249460, assembly id= 102111,
©.1942, slot_id= 249462, assembly_id= 102111,

.031+(@-IP10FS.B1)*DS, mech_sep= ©.194@, slot_id= 249464, assembly_id= 102111,
2 assembly_ id= 1@2111,
o s

.735+(@-IP10FS.B1)*DS, mech_sep=

s
.1940, slot_id= 241907,

acan 14l caacoo  _____33

.553+(2-IP10FS.B1)*DS, mech_sep=

Amm L sA rmasce nDatdne o L

Data provided to LSA since 2006

from=
from=
from=
from=
from=
from=
from=
from=
from=
from=
from=
from=
from=
from=
from=
from=
from=
from=
from=
from=
from=
from=
from=
from=
from=
from=
from=
from=
from=
from=
from=
from=
from=
from=
from=
from=
from=
from=
from=
from=
from=
from=
from=

e

IP1;
IP1;
IP1;
IP1;
ERY:
IP1;
IP1;
EP1;
IP1;
IP1;
IP1;
IP1;
IP1;
IP1;
TP
IP1;
IP1;
IP1;
IP1;
IP1;
IP1;
IP1;
IP1;
IP1;
IP1;
IP1;
IP1;
IP1;
IP1;
IP1;
IP1;
IP1;
IP1;
IP1;
IP1;
IP1;
IP1;
IP1;
IP1;
IP1;
IP1;
IP1;
IP1;

LHC sequence file generated from the database. Used
by BE-ABP as one input file for MAD program
(Methodical Accelerator Design simulation program)



COLLABORATIONS WITH OTHER CERN SYSTEMS

Layout database shares data with ~40 CERN
database accounts (LSA, CCDB, SURVEY...)

Layout Service website integrates navigation to

other external web interfaces at CERN:

= MTF (Assets Maintenance Management)

= EDMS (Documentation Management)

= Power converters Database (Alim DB)

= GIS Portals (CERN Geographical Information Systems)
= Normal Conducting magnets database (Norma DB)

= Control Configuration Service (CCDB)

= |T Network Service, etc...

FUNCTIONAL POSITIONS SYSTEM

444611 CFC CFC-SR1-DT1FA CFC-SR1-DT1FA cfc-sri-dtifa SR1/R-E28

RPMBC.UL16.RTQX1.R1 : PC:[600A 10V 4Q] Use:Inner Triplet Model:B without DC contactor
ID : 2348088, Layout version : STUDY

IDENTIFICATION
ID 2348088
Type RPMBC
Description PC:[600A 10V 4Q] Use:Inner Triplet Model:B without DC contactor
Layout Name (Electrical) RPMBC.UL16.RTQX1.R1
Location UL16 (Galerie de fiaison)
Powering sector XR1
Circuits RQX.R1 MTE
Links to other databases RPMBC.UL16.RTQX1.R1in MTF T /

HCRPMBC___-CI000167 equipment in MTF T
RPMBC.UL16.RTQX1.R1 in TE-EPC DB
More P.C. Data in Layout [;% —_— TE/EPC ALIM DB

DOCUMENTS : NON CONFORMITIES, ECR...
Electrical Object Concerned Document Description
RPMBC.UL16.RTQX1.R1 ! EDMS Id: 1227985 (ECR) Change of software over current protection thresholds for the Inner Triplet power converters

REMECULIGRTQR:R] B cons Id 977059 (ECR)

Log

Change of Power Converter Type to include DC contactor

EDMS Documents IT Network

Service

| _HOSTNAME _| MAIN LOCATION | FUNCTION | DESCRIFTION ____| _ STATUS | RESPONSIBLE US| ELEC__|

HERVE MILCENT  Elec. Object  'efwork DB

o S CCDB —STUDY
EN-ICE Elec. Circuit MTE

LHC Quench Protection INSTALLED HERVE MILCENT , EN-ICE

CCDB



EVOLUTION

Functional Position increase over 15 years
F =% 500000
l ! 400000
300000
200000
segments

100000

Electronics layouts (racks, crates..),
instrumentation for Cryogenics, QPS,
WIC, PIC, BIC, Power converters, FIP FECs

o
o
o
N

2004
2005
2006
2007
2008
2009

2001

2002
2003
2010
2011

2012
2013
2014
2015




UNDERESTIMATED IMPACT OF EXPANSION

As you have seen, over the last 10 years, the Layout service has expanded enormously
Increase in geographical scope: From LHC main tunnel to any accelerator related locations

Increase in domain scope: From LHC beam-line components to potentially any domain covered at CERN (Magnets, QPS,
Shielding's...)

Consequently, increase in responsibility and technical expertise provided
Scope extension not initially foreseen in 2003

Evolution not well controlled:

Fulfilling missing functionality extending far beyond the Layout primary scope in response to critical user requests
Prioritising short-term satisfaction of user, neglecting maintainability, underestimating long-term support
Over-compensating for equipment group’s lack of time, resources, commitment and understanding of their own data/business

Resulting in :

Sub-optimal evolution of the database (wrong choices, duplicate implementations ...)
Technical debts
Increased supports



"PHILOSOPHY" DID NOT CHANGE

Layout service’s philosophy of providing support for centralised, integrated functional position data
has not changed over the last decade

Equipment groups are responsible for the accuracy of their data, but not necessarily its maintenance

In order to maintain a global coherency, data management, integration and control of layout data is
currently performed by "layout data managers"
~4 FTEs across BE-CO-DS and EN-MEF-DC



EXPANSION WILL NOT STOP

The expansion will definitely continue, demands are there:
Support for HL-LHC
Maintenance Management Project expressed the need to extend the scope to any surface buildings
Requests for experiment layouts
Not even talking about FCC layout studies...



NOT SCALABLE, NOR SUSTAINABLE. ..

The service is becoming increasingly unsustainable with the current limited resources, due to:
The number of domains covered

The range of functionalities provided

The complex, labour-intensive nature of the highly-relational data

Reliance on domain expertise within the Layout team

LHC centric data model not originally designed to support all infrastructures

A growing user community implies a proliferation of user-support and data maintenance

The current philosophy, procedures and tools are no longer appropriate, as they cannot be scaled to
meet the ever-increasing demand for the service



NEW APPROACH

Review the responsibility model, redistribute the roles and delegate responsibility for data
management

As far as possible, equipment groups should be able to maintain their data
= Requires new accredited functions in the groups
= Knowledgeable person with appropriate competences to manage and be responsible for the data

Representatives from EN-MEF-DC to become responsible for validating changes made by users to
ensure the continuity of the global coherency

Transform Layout Database Service in BE-CO-DS
* From data support oriented team to Agile development team
= Focus on providing database and tools, minimise direct data management

= Additional resources allocated for development phase

Hernan Diaz Rodriguez Margarita Chrysogelou



CHALLENGES: DATABASE CONSOLIDATION

A complete new database is required

To eliminate technical debt incurred by incremental evolution

To rationalise, consolidate similar core concepts

To model more accurately the business logic of the specific domains
To reinforce integrity constraints of the specialised domain data

To implement a fine-grained access scheme to protect data

Im;))rove interoperability and automated synchronisation with other systems (CCDB, LSA, MTF/InforEAM, GIS, Survey DB, Norma
DB

To develop a detailed time-oriented database mechanism in order to manage past, current and future layouts
Use standardised BE-CO-DS Oracle Commons database modules (for auditing, history, notification, error management...)

Without this new model, it is not possible to delegate responsibility for the data management back to
the equipment groups

Re-establish clear boundaries for the scope of the Layout Database

e.g. Separate pure Layout Data (Hardware topologies) from UNICOS configuration data (software objects and parameters)
(concerned cryogenics, vacuum, QPS)



CHALLENGES: WEB USER INTERFACES

A new database implies complete new Graphical User Interfaces
Combine read/write capabilities into one modern, web-based tool
Modular GUI for power users such as EN-MEF-DC

Tailored tools; customised to the different data sets, procedures and workflows of each domain

Excellent opportunity to streamline the approach between Layout and other BE-CO systems in terms
of implementation technology and architecture

No more .NET or APEX but latest BE-CO technology stack : Java spring MVC + REST + ExtJS or JSF



SUMMARY

The Layout Service is a 12 years old critical information system (used by many people to do lots of
different things)

It’s scope has evolved significantly, but the database and tools have not

Layout service must evolve in order to preserve both the quality of data and the overall level of
service

Current situation/ philosophy is not scalable

Need to give responsibility for data management back to the equipment groups

Break vicious cycle : too much data support meaning less development

2015 will be a crucial year for the service; the resources are now available to do the work and it is
essential to make significant progress in the coming months

We need to have at least the main core features of the new system in place before LS2
For key Layout users i.e. MEF + CRG

This is already a very ambitious goal, but it would significantly reduce the amount of data support for LS2

Less critical domains can follow incrementally in function of necessity, time and resources available



