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LGC Overview

What does it do? From where does it come from? How is it used?
How is it integrated? What does QA look like?
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LGC?

“Logiciel Général de Compensation” 2 “General Adjustment Software”

What does LGC do?

Process the position of objects and their associated precisions using geometrical observations (distances,
angles, etc..) through a weighted least square statistical analysis

For what?
Giving surveyors a reliable way to process and analyse their measurements with a non-black box software
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LGC Principle

Observation model
Constraint model
Stochastic model

Weighted Least Square model

observation = fyarqmetric(Unknows)

feonstraint(unknows) = 0

2 . .
o,ps = f(observation, 6,_,iori)

Ywv? = wvi + wyvs + - + W, vF = minimum
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LGC: A bit of history

First written trace dating back to 1985

Ambitions

Be the unified tool to compute geodetical networks
at CERN

3D compensation
Considering the local geoid model

Note Interne 7/85/0579s LEP-SU/INT/85-1

LOGICIEL GENERAL DE CCMPENSATION

J. ILIFFE, M. MAYOUD

1. INTRODUCTION

Ce logiciel général de compensation (LGC) a pour ambition d'étre
un outil complet de traitement des réseaux géodésiques du CERN. L'idée
de base - déja ancienne - était de rassembler en un seul programme les
spécificités de GMT et de SPACIN, en y ajoutant au départ ou
progressivement des fonctionalités faisant 1'objet drautres programmes

complémentaires (coordonnées approchées, adaptation 2D ou 3D).

Partant d'un noyau initial de 1200 instructions écrites par
J.-Y. Bourguignon, on arrive aujourd'hui & un ensemble de 3800 lignes de
Fortran sans que ce logiciel soit pour autant achevé. L'expérience
aidant, une programmation structurée et mieux documentée permettra une
évolution plus facile, 1les contributeurs futurs devant mieux s'y

retrouver que dans les programmes anciens, trop "personnalisés".
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LGC: A bit of history

First Fortran Version developed in the 80’s

LGC vl - C++ version in the 2000’s

New observation and stochastic models
New library (SurveyLib) shareable with other projects

LGC v2 - in 2016:

Important refactoring
Introduction of the FRAME concept

Actual version: v.2.7.0 (May 2024)

CCS XY-plane

t ccs z-Axis
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Observation models

21 observation models implemented today

Total Station / Laser Tracker

Levels

Distance measurement

Offset to wire

BCAM

Basic Coordinate Measurement Machine
Inclinometers

Gyroscope

HLS

WPS
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Example

2019 IP 8, mixing Total Station, Offset to wire and Gyro (3870 obs, 1208 unkn.)
Associated visualization

Input file Extract

.01 .10

.1L.8-01.
.11.8-02.
.11.8-03.
.11.8-04.
.11L.8-07.
.1L.8-09.

LHC.GGPSO.1L804. AT402.392052

IHFIX

306.
289.
374.
316.
315.
320.
345.
106.
136.
111.
.122844

117

IH

123102
322504
364281
544347
236698
370438
599364
588766
529148
439343

1.583900
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Interacting with LGC today

SurveyPad Interface
(v1.1.0 official release in May 2024 )
A

/ \ Command line mode

L G c lgc.exe —i inputPath
— —

++

\ J

Input file

*TITR } \ I I
Simple Best Fit K / L CC I
*QLOC ++

*CHABA

s Fileless mode -
PT1 1000.321 1999.111 3000.32 myLGC.updateMeas(id, new_measurement); o) I -
PT2 1000.243 1999.576 3001.661 status = myLGC.adjust(); o
PT3  ©99.292 2000 05 3000.707 myLGC.getP_ointEstimatePrec(pointName, "ROOT"); —
#FRAME BF 0 0 0 0 0 0 1 TK TY TZ RX RY RZ myLGC.getSigma0();

PT1 1 0 0 0.00L 0.001 0.001

PT2 1 11 0.001 0.001 0.001 h APP
PT3 00 1 0.001 0.001 0.001 Ot er

*ENDFRAME

o (ex.: Monitoring)
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LGC usage

Used extensively by CERN Surveyors
 Main adjustment software

'Long range ™\

\Inclinometer /

Integrated in SurveyPad Interface and within the in-
house field acquisition Software TSUNAMI for most
of the computations

Vivien RUDE

« Creation of input file and reading result via GEODE

(web interface to CERN Survey Database) ((shor range[ =/
1 ' « O Capacitive

s’J//‘\CKSk‘ =C O Fsl
Courtesy: BE-GM-HPA

« Computation core for Monitoring Systems

» Used for R&D projects (HL-LHC, Survey Train, FCC)
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QA: Ticketing

JIRA Iin use for ticketing and planning
Widely adopted by our user base
Regular meeting to define the priorities

Commercial product, not open to CERN
externals

Create Issue

All figlds marked with an ast

erizk [*] are required

Project* [ SU Software (SUS) i

Issue Type* [ Bug ~ @

Standard  Planning

Reporter®

Summary*®

Security Level

Priority

Description

Due Date

Component/s

Approver

Affects Version/s

Guillaume Kautzmann

Start typing 1o get a list of possible matches,

[LGC) Meaningful Title - should start with [LGC]

Internal Data -« @
Z Minar v @
Siev B I W A v Av @v @+ = = ©v

Description of the bug/problem/new feature/etc..
Add your computation files {if necassary) in the dedicated section below

Add the LGC component in the dedicated section

¥ Configure Fields

Add the version of LGC you are running if pessible in the dedicated section {affect

version)

B
Lelagy ]
rt typ o g i poszible mat prazs d ot
GCv2E0 x
rt typi 2 g izt of pozsible m; prass g ot

(C\ER“@? G. Kautzmann | LGC Open-Source | IWAA 2024
N

10 October 2024

11



v2.7.beta_2 DLE. ]

QA: Gitlab.cern.ch

maskingMeasurem...

Systematic Code review for every feature

CI/CD: automated tests, generation of
executables/installation packages

Runners on CERN infrastructure

Releases ~2 times a year / Beta version
more frequent

Not open to CERN external

-
/

TN [T

|:|Update version number for w2.7.beta_2_DLEV_TH beta release
l:‘Mer*ge branch "DLEV_TH' into 'appwidevs’

I:I[SUS—QZEB] DLEV: TH value application bug correction
Dmasking parameters

lerge branch "add_time_to_json_file' into 'appwidevs’
ﬂdd computation timestamp in the JS0N file

|:|d0 not use activation status for measurement masking.

l:‘ rebase
I:‘typo

Duse TStatusObject for activation and deactiwvation of measurements
Dadding simple test for measurement deactivation

I:IgetLastObsIdx method

I:Itemplate for masking measurements

Ddeactiuate measurements vias masking. test with OBSXYZ

l:‘Merge branch "SU5-2254_inputFileWriter' into 'appwidevs'

I:I [5US-2228] SAGFIX and SAGSE for inputFileliriter

|:| [SUS-2254] peint type check for inputFilelriter

l:‘Merge branch "removeBoost' into 'appwidevs’

DRemoving Boost dependency for guantile computations

.Update .gitlab-ci.yml

.Merge branch "json_split_covar' into 'appwidews’

.Change of concept to serialize directly in Surveylib with Path singleton
.vaided test for *JSON COVAR

.Pr‘ovided a COVAR keyword for writing a separate JSON file and the possibility to
.Merge branch "scc_submodule’ into 'appwidevs’®

.ﬂdded SUSoftCMakeCommon as a submodule

&1 |:|Bump version for release to 2.6.9

& GitLab

TN G. Kautzmann | LGC Open-Source | IWAA 2024
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In summary

There are a lot of functionalities available
LGC covers simple to complex networks
Used every day by CERN Surveyors

40 years of testing and development

QA workflow well in place

An element as a rigid floating body with the
FRAME keyword

—> allow beam point alignment with their
associated statistics

C\E/RW G. Kautzmann | LGC Open-Source | IWAA 2024
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LGC Open-Source

Why? Why now?
Strategy and status?
Expectations and challenges foreseen?

@) G. Kautzmann | LGC Open-Source | IWAA 2024
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What Is open-source ?

“Open source is source code that is made freely available
for possible modification and redistribution.

The open-source model is a decentralized software
development model that encourages open collaboration.

The open-source movement in software began as a
response to the limitations of proprietary code.”

Source: Wikipedia

QOO

(C\ER“@? G. Kautzmann | LGC Open-Source | IWAA 2024
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Main motivations

Allow other particle physics institutes and academic partners to use and contribute to it.

Potentially have a bigger LGC community to get contributions, code review, bug
reporting, improvement ideas, etc. — more use cases and mutual aids!

Develop an open ecosystem of post- and pre-processing tools (ex.: Python scripts)
shareable within the community.

Overall increase LGC quality and transparency

(C\ER“@? G. Kautzmann | LGC Open-Source | IWAA 2024 10 October 2024
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Why Now?

Some exchanges in the past with CERN
Knowledge Transfer services

European Surveying Accelerator Seminars
wish to use and contribute to a common adjustment
software based on transparent/documented algorithms

Establishment of the CERN Open-Source
Program Office (OSPO) in 2024

@CERN 2024

< A

(é“‘“%i G. Kautzmann | LGC Open-Source | IWAA 2024 10 October 2024 17
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CERN Open-Source Program Office

“CERN Open-Source Policy” adopted end 2022

Both for Open Software and Hardware

Internally Externally

« Consult, advise, train on Open-Source best « Facilitate partnerships with external entities

practices, tools, licenses, etc... « Showcase CERN contributions to Open Source

« Advise on open-sourcing CERN software, gateware
and hardware

« Identify/track FOSS dependencies for critical
services

Promote CERN as an Open-Source lab

* Advise CERN management on Open-Source
matters

Source: J. Serrano, indico.cern.ch/event/132756

(C\ER“@? G. Kautzmann | LGC Open-Source | IWAA 2024 10 October 2024 18
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PROJECTS & INITIATIVES RESOURCES -~ ABOUT -~

CERN OSPO = w =

Welcome to CERN's Open Source Program Office

Unlock the Power of Open Science and Open Source with CERN

Welcome to the CERN OSPO, the Open Source Program Office of the largest particle-physics laboratory in the world. Here, the frontiers of science and technology meet the

boundless world of open-source innovation.

. . . . 9 . . . .
M O r e I n fo r m at I 0 n O n . As the CERN OSPO, we not only aim to serve the CERN community with answers and insights regarding Open Source, but we also want to empower the world’s open science
L] ambitions through CERN’s open-source software and hardware - well beyond basic research.

CERN develops technologies in the course of our journey to unravel the mysteries of the universe. These technologies are also powering innovation in domains such as

h tt D S - //O D e n S 0 u rC e W e b C er n C h/ healthcare, aerospace, environment, and quantum computing, and we're now setting our course on unleashing the potential of Open Source for scientific and
- L] L] L]

technological progress in fields beyond high-energy physics.

In this website, you will find plenty of information to start exploring our open-source hardware and software. If you are a company or institution interested in establishing a

partnership or setting up a collaboration in the framework of an open-source initiative, do reach out to us.

If you seek additional details regarding innovation partnerships or the CERN Venture Connect startup program, both of which benefit from our Open Source portfolio,
please explore the CERN Knowledge Transfer website

Additional actions

« Maintain a catalogue of open-source software and :
hardware published by CERN Let's Partner for Progress!

With a legacy of groundbreaking research, CERN invites institutes, companies and startups to join us in this journey. Explore our open-source projects, benefit from our

° O rg an Ise CO u rses I n COl Iabo rati O n With Learn I n g & expertise and hands-on experience, and engage in partnerships that transcend the boundaries of high-energy physics.
D eve I O p m e nt G ro u p A‘re you forward-thinking and looking to collaborate with CERN in the realm of Open Source and innovation? We're eager to explore the potential of a partnership. Contact

us today to initiate a conversation about how we can join forces.

More information on CERN's Open Science strategy and work can be found here.

We believe in the transformative power of collaboration and invite you to be part of our journey.

« Liaise with Purchasing Group in matters regarding

the procurement of open-source products
_ _ _ Flagship Projects
* Define metrics for Open-Source adoption at CERN

and publish a yearly report
{ ) ..

' BioDynaMo: Super fast agent-

Source: J. Serrano, indico.cern.ch/event/132756 o 1 e
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Strategy (1/3) : Preparation and Planning

Audit by the OSPO of LGC and SurveyLib codebases
Check that all components, including third party libraries are compliant with the public distribution

Implementation of OSPO recommendation and guidelines
Review of the documentation

Promotional effort and setting up communication channels

(C\ER“@? G. Kautzmann | LGC Open-Source | IWAA 2024 10 October 2024
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Strategy (2/3) : Launch and promotion

Launch will introduce
 LGC and SurveyLib as Open-Source
« GUI (SurveyPad) will be distributed as binaries

Outreach efforts are planned

« Training sessions for beginners

* Presentations to academic sector

« Contacts with some potential industrial partners

(C\ER“@? G. Kautzmann | LGC Open-Source | IWAA 2024
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Strategy (3/3) : Growth and Sustainment

Iterative Development phase
« Updates considering community feedback
« Keeping the Software relevant and effective

Communication efforts
* Moderate discussion and manage contributions
« Maintain a constructive community environment

* Regular roadmap updates

(C\ER“@? G. Kautzmann | LGC Open-Source | IWAA 2024
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ff& SurveyPad - 1.1.beta_gt6_02 - C:/Users/gukautzm/Downloads/17039_Polar-3D.Igc - [17039_Polar-3D] = O X
Short term expectations Fopg s 3. o
L P *APRI Simulati s—
P PR @ | & ) (> @aa=Qa[D-
i '! Position of the leveling stations
Proj,i;j;[ Mz::girtpmgin '! Project ellipsoids psults (.res) Log (log) Log? (log2)
(<) GeodePlugin 1 *TITR S
#S  RabotPlugin 2 Fichier d'input crée le 03-JUL-2020
. . s ChabaPlugin 3 Opération n 17039, Mesure initiale
Contribution to SU CSGeoPlugin : *RSZIK
~ B8 16CPlugin 5 :i;g;;
o 17039_Polar-3D X °
« C++ codebase: minor TextPlugin 7 A INSTR
3 [F]*POLAR AT402.392506 RRRI1.5.1 .1898 0 0 O
. e} RER1.5.1 3 3 .02 6 000 O0O0O0
« LGC ecosystem: tools to pre- or post-process data el dock g 10 CCRI.5.1 33 .02 6000000
- 11 [-]*POLAR AT401.390769 RRR1.5.1 0 0 0 O
; Help | Markers | File Struc ¢ » 12 RRR1.5.1 3 3 .02 6 000000
¢ NeW Ideas’ process . - 13 []*POLAR AT403.394303 RRR1.5.1 0 0 0 0
Points 14 RRR1.5.1 33 .02 6 000000
The basic declaration of points - tEg%AI: TE§:;|!5545882; gc‘giéf\él vooo
does not differ from the previous 16 :” Lot
S P d h . t. t. th t version of LGC. 1; %PEDEE-IR 508
urvey a aS a Scrlp Ing Op Ion a_' One of the point type keyword 19 %*CALA
can be followed by several points 20 PR.BHT.01.E 2042.468460 2007.2%92120 434.369%
allows anyone to write and share scripts can b fllowed by seve 2 e
following always the same 22 PR.BHT.01.S 2C 2005.683720 434.369
structure: 23 PR.BHU.02.E 2C ) 2004.875310 434.369
24 PR.BHU.02.8 ZC 2003.494260 434.369
. . . Usage: 25 PR.BHT.03.E 2C 2002.815730 434.369
“Poi 26 PR.BHT.03.8 ZC 2001.665290 434.369
Example Of p0tent|a| Cont”bUUOn POl;nggﬁiame xmyr 27 PR.BHR.04.E 2C ) 2001.10 434.369
. ‘ 28 PR.BHR.04.8 ZC ) 2000.19 0 434.369
Translate popular measurement format into LGC one 29 PRLBAT.05.E ) 1999.767350 434.369
[ B 30 PR.BHT. .8 20 10 434,370
(SA, STAR*NET, etc...) roins Fame:  teme | 31 PR.BHR.06.E 2012 0 434.370
32 PR.BHR.06.S 2008 0 434,370
X m: X coord: 33 PR.BHS.07.E 2006 0 434.370
Y m: Y coord:w -—
p - N 4 »
Length: 317625 Lines: 1932 | Ln: 19 Col: 6 Pos: 433 Sel: 010 Count: 0
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HTML Report example

Traditional Text result file generated by LGC
No interactivity at all (static display)
Touching the C++ code base

REPARTITION DES ANGL (CC)

-9.00

+

-8.00

+ ok

=7.00

+ EE s

-6.00

+ *

-5.00

+ 0 FEEE kR A

-4.00

B e e () % 3 3k 3k 3k ok 3k 3k o, ()

-3.00

£ A AR A EEA (O % %% ok ok, (O Kk o**
-2.00

£ A kR A EEE ()% 3k 3k 3k sk ok, (3 ok ok ke ok (% ok S 3k ok (O %k ok s ke ok 3k (O F ko kS
-1.00

HTML report based on the JSON output

Interactive plots, tables, etc....

No need for LGC expert to develop it

100

80

60

40

20

RESANGL (cc)

(O}
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Challenges

Core development team is small and has other responsibilities at CERN

please be patient : )

Selecting the appropriate license
GNU General Public license is recommended CERN-wide (but under review by the OSPO)

Governance scheme will be initially under strict CERN Control

with plans to evolve

Implement OSPO recommendations
OSPO should have finished them in the upcoming months

(C\ER“@? G. Kautzmann | LGC Open-Source | IWAA 2024 10 October 2024
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Challenges

Effort in Planification considering external contributions

QA workflow to adapt € Current limiting Factor
Migration from gitlab.cern.ch to an open DevOps platform
Managing access, roles, permission

CI/CD runners to adapt

JIRA ticketing system not adapted

(C\ER“@? G. Kautzmann | LGC Open-Source | IWAA 2024
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Perspectives

LGC can be used for a large variety of operations

Full LGC Open-Source will still require some implementation
Planned for 2025

The challenges will be overcome gradually

(C\ER“@? G. Kautzmann | LGC Open-Source | IWAA 2024
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Perspectives

LGC can be used for a large variety of operations

Full LGC Open-Source will still require some implementation
Planned for 2025

The challenges will be overcome gradually
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Perspectives

LGC can be used for a large variety of operations

Full LGC Open-Source will still require some implementation
Planned for 2025

The challenges will be overcome gradually
When could you use it?

Recent news from OSPO
LGC, SurveyLib and SurveyPad can already be distributed as binaries

é“‘“ﬁ? G. Kautzmann | LGC Open-Source | IWAA 2024 10 October 2024
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Geodetic Metrology ecosystem

U Ym ® Management

GitLab Confluence & Development
Tools
External DB
Survey field measurements (MTF, Logging, Layout...) v VisualStudio A CMake
& Remote monitoring e —— S eclipse @‘s‘c’.‘ﬂﬂ" %
and Alignment &L v Deveoper

b
4w

Transformations, adjustments, ...

Instruments Data Acquisition Data Entry Data Storage Utilities
& & & & &
Sensors Field Processing Processing Management Interfaces

UNICOS|

CGC LHCLowBeta

) (WinCC-0A)
L s
A\ = son Y

] o
: iDi M@ Chaba  Rabot
FESA Classes SMART MathisCOM CaliDist

SurveyDB Web Interface =
(Mathisi, LHCLowBeta) v PL/SQL Packages (Oracle APEX) £ GE DB (&

LHCLowBeta
Processing Shapes

Data Post-Processing
& Analysis

TSUNAMI

BAE

SU

soft

C++ Libraries (SurveyLib SUGL, QScintilla, EarthTides, MathisLIB...)

@) G. Kautzmann | LGC Open-Source | IWAA 2024 10 October 2024
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LGC : Main design and
releases

LGC v2 Main Software and test protocols:

~31°000 lines of C++ code

SurveyLib Library
~48°’000 lines of C++ code

Two major releases per year

Spring and Autumn
Last release V2.7.0 (May 2024)

SurveyLIB Library
Geodetic transformations
Least Square Models
Mathematical objects & operations

C\E/RW G. Kautzmann | LGC Open-Source | IWAA 2024
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SurveyPad Interface

File Edit View Plugin Help = =JEE]

D D {E} :A*APRISimulation < > @\q = O\ @ %,

.l Position of the leveling stations

_F’fOJffijﬂ“aQEf | A Project ellipsoids REPORT (html)  Results (res) = Log (log) = Log2 (log2)
#,  ChabaPlugin

su CSGeoPlugin 1 *TITR 3
& LGCPlugin 2 Fichier d'input créé le 03-JUL-2020
17039_Polar-3D X b
. - . 3 Opération n 17039, Mesure initiale
% TextPluain .
i Help dock (] . RSZK
_ , 5 *HIST
Help Markers File Structure Measure Viewer
= | 6 *JSON
POLAR 7 E*INSTR
Defines an instrument that makes polar measurements, 8 *POLAR AT402.392506 RRRI.5.1 .1838 0 0 O
such as a total station or laser tracker, and it's associated 9 RRR1.5.1 3 3 .02 ¢ O 0O OO0 0 O
| targets. 10 ~-CCR1.5.1 3 3 .02 66 00 0O0O0O
Usage: 11 F*POLAR AT401.390769 RRRI.5.1 0 0 0 O
. _ 12 -RERR1.5.1 3 3 .02 6 0O 00O OO0 O
*POLAR 1nstr ID default tgt ID in ) . =
tgt_ID sigma ANGL cc sigma ZEND cc 13 HH*POLAR AT403.394303 RRRI1I.5.1 0 0 0 O
] B l . - ‘ - a T T T — o | b | i | Ty s Y i i Y i i ’

4 4
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Improvements

LGC API/DLL first version in 2023
On-going Python Wrapper dev

Result files available in serialized JSON
form since LGC 2.6.0 (May 2023)

class Moni

{

public:

#endif

DECLSPEC Moni(std::string inputFilePath);
DECLSPEC ~Moni();

//DECLSPEC void Moni::wri

// write the results from

SERIALIZER

DECLSPEC void writeResultFile();

// write lgc input file with current
DECLSPEC void writelLGCInputFile();
// updating observations

DECLSPEC void setActivationStatus(std::string id, bool status);

// set activtaionStatus

DECLSPEC void updateMeas(std::string id, Eigen::VectorXd measurementVector);

// changing observation Sigma

DECLSPEC void setObsSigma(std::string id, Eigen::VectorXd sigma);

// changing the value of a fixed frame parameter

DECLSPEC void setFixedFrameParameter(std::string frameName, int idx, double wal);
DECLSPEC void setFixedPointParameter(std::string pointName, int idx, double wval);
// "freezing" of free parameters

DECLSPEC void freezeFrameParameter(std::string frameName, int idx, double wval);

measurements with timestamp

// "unfreezing" of free parameters
DECLSPEC void unfreezeFrameParameter(std::string frameName, int idx);
// "freezing" of free parameters

DECLSPEC void freezePointParameter(std::string pointName, int idx, double wval);
// "unfreezing" of free parameters

DECLSPEC void unfreezePointParameter(std::string pointName, int idx);

// triggering the adjustment calculation
DECLSPEC bool adjust();
// for checking the estimation status

DECLSPEC bool getStatus();

nate j, |'|r|1"“"

.r et estin

DECLSPEC Eigen::VectorXd getPointEstimate(std::string);

// get estimate of point in subframe

DECLSPEC Eigen::VectorXd getPointEstimate(std::string, std::string);
// get estimate of frame

DECLSPEC Eigen::VectorXd getFrameEstimate(std::string);
DECLSPEC Eigen::VectorXd getFrameEstimatePrec(std::string);
// get diagonal elements of covariances of the estimated parameter

DECLSPEC Eigen::VectorXd getPointEstimatePrec(std::string);

m
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Improvements

LGC API/DLL first version in 2023
On-going Python Wrapper dev

Result files available in serialized JSON
form since LGC 2.6.0 (May 2023)

Better integration in other processes
ex: “real-time” computation for FRAS monitoring

Easier development of postprocessing tools (no
need to touch the LGC core)

Allows external partners to exploit data (students, etc..)
ex: HTML report for the result file

LGC
++

Header
3D Points Table

Measurement
statistics

Histograms
Observations Table
Frames Table
Frames Tree

3D Plot

W

@ o S [

10k

RES/SIG (-)

Observations overview

Measurement

DVER ECHO EDM
type

Ponit 1 Point 2

F16.QFN.275.5 F16.QFM.265.E
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HIE-XLHOC1I

Monitoring | HIEXLHOCL_ORG

« Link sensors to elements or common support
« Move object in bulk abstracted by points / frames

T E R RY

HIE-XLHOC1ILH HIE-XLHOCHIRH
HIE-XLHOCLILL HIE-XLHOCLIRL
*FRAME HIE-XLHO 0.001444 17.255302 -0.00052¢ 355 _59555041 0.005535¢ 3595.547185 1
*FRAME HIE-XLHOC1I -0.000233% -1_0g4527 -0.0013c2s71 355.5124 0.02225% 0.112% 1 TX TY TE RY
*CALA
HIE-XLHOC1I CRG 0000000 0000000 0000000

HIE-XLHOC1TLH -0_.2301135 0.050027 -0_.408l152¢
HIE-XLHOCI1ILL -0.2301045 0.0500g2 -0.41213255

y: Y. Leclercq HIE-XLHOCIIRH 0.2305565 0.04381 -0.40£1656
- -CMI) HIE-XLHOC1IRL 0.2305645 0.049816 -0.4151483
*ENDFRAME
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M

onitoring

Link sensors to elements or common support
Move object in bulk abstracted by points / frame

Versatile (no hard coded parameters) that can

accommodate a lot of configuration

FRAS and the HIE ISOLDE Cryomodule monitoring
project use the same version of LGC.

Some figures from the HIE ISOLDE Cryomodule
monitoring project:

~90 frames necessary in total for 4 cryomodules
Stages installation that required no update of LGC
Objects to monitor are under cryogenic conditions
Some instruments linked together by frames

Allowed to make a self calibration of the system in
the least square process

cw
\

N
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What LGC can bring?

« LGC lifecycle management policy: Long-term support with stable release maintained for CERN usage
« Mixing different types of observation in one computation block

* Not a black box, everything is exposed and documented

* Interoperability: easy integration to processes and interfaces thanks to data serialization and LGC API

« Can accommodate simple and complex networks with advanced features (FRAME concept, monitoring
system, etc...)

« Mutual aids between institutes: speaking the same language + the more users and use cases, the better
« Extensive Tests and Training possible by the CERN Developers / Users
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