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Introduction

PLAnetary Transits and Oscillations of stars
(PLATO)

Project (SciGS) Consortium

ESA ESAC Science Tndustry

Mission Parameter Database
(MPDB])
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Deciding on Solution esa

Criteria

Centralised Storage & Version Control, Parameter Data / Controlled Usage Online and Offline
Management Baselines, Tracking Metadata Consistency (No copy-paste!) Data Interfaces
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Deciding on a Solution esa

Heritage Solutions

o
@
(2]
o

AN
euclid mission database

Colepse all  Expand all | Parameters from: EUC-MDB SpaceSegment-Instrument-NISP-NISPAsDesigned.xm|

Bvia Segment.Instrument.NISP.NISPAsDesigned.NISPSGRAverageDlambda 9.8 Angstrom/pixel

“"“" . [Description : This is the average dispersion in the Red Grism band of the NISP spectroscopic channel.
naiData

Souniigmeis [source : Input by J.A. As designed. Not validated, for test in the MDB.

LaunchSegment [Release 0.4

@ spaceSegment

~ G instrument [SpaceSegment.Instrument. NISP.NISPAsDesigned. NISPSGRLambdaRef 1525 um

anse
I NISPAsDesigned
£UC-MDB-SpaceSegmentinstrument-NIS-

IDescription : This is the reference wavelength for evaluation of parameters in the Red Grism NISP spectroscopic
[channel

[source : Input by J.A. As designed. Not validated, for test in the MDB.
NISPAsRequired [Release : 0.4
NISPAsSimulated
NISPCurrentBestestimate [spacesegment.instrument.NISP.NISPAsDesigned. NISPSGRDeltaXposReference 0 pixel
s IDescription : This s the reference position of the zero order in X_FPA direction in difference with respect to the
[position of the source without Grism.
[Source : Input by J.A. As designed. Not validated, for test in the MDB.

[Release : 0.4

Subversion revision: 13627
[spacesegment.instrument.NISP.NISPAsDesigned.! RDeltaYposReference Tlo pixel
IDescription : This is the reference position of the zero order in Y_FPA direction in difference with respect to the
Iposition of the source without Grism.
!Souv(l Input by J.A. As designed. Not validated, for test in the MDB.

XML Files SVN
<o)ygen/=

XML Editor
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Deciding on a Solution

Heritage Solutions

A Y
euclid mission database

pseall  Expend oll

Bvia
Environment
ExternalData
GroundsSegment
LaunchSegment
B spacesegment
L Binstrument
Gnise
€INISPASDesigned
EUC-MDB-SpaceSegment-instrument-NISP-
i
NISPAsRequired
NISPAsSimulated
NISPCurrentBestEstimate
vis
nm

Survey

Subversion revision: 13627

| Parameters from: EUC-MDB- SpaceSegment-Instrument-NISP-NISPAsDesigned.xmi

'Segment.Instrument.NISP.NISPAsDesigned.NISPSGRAverageDlambda 9.8 Angstrom/pixel

[Description : This i the average dispersion in the Red Grism band of the NISP spectroscopic channel.
[Source : Input by J.A. As designed. Not validated, for test in the MDB.
[Retease : 0.4

[SpaceSegment.Instrument. NISP.NISPAsDesigned. NISPSGRLambdaRef 1525 um

IDescription : This is the reference wavelength for evaluation of parameters in the Red Grism NISP spectroscopic
[channel

[source : Input by J.A. As designed. Not validated, for test in the MDB.
IRelease : 0.4

[spacesegment.instrument.NISP.NISPAsDesigned. NISPSGRDeltaXposReference 0 pixel
[Description : This Is the reference position of the zero order in X_FPA direction in difference with respect to the
[position of the source without Grism.

[Source : Input by J.A. As designed. Not validated, for test in the MDB.

fe 0 pixel
[Description : This i the reference position of the zero order in Y_FPA direction in difference with respect to the
Iposition of the source without Grism.

[source : Input by J.A. As desianed. Not validated, for test in the MDB.

XML Files

SVN

<o)ygen/=

XML Editor
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Deciding on a Solution

Heritage Solutions

A Y
euclid mission database

pseall  Expend oll

Bvia
Environment
ExternalData
GroundsSegment
LaunchSegment
B spacesegment
L Binstrument
Gnise
€INISPASDesigned
EUC-MDB-SpaceSegment-instrument-NISP-
i
NISPAsRequired
NISPAsSimulated
NISPCurrentBestEstimate
vis
nm

Survey

Subversion revision: 13627

| Parameters from: EUC-MDB- SpaceSegment-Instrument-NISP-NISPAsDesigned.xmi

'Segment.Instrument.NISP.NISPAsDesigned.NISPSGRAverageDlambda 9.8 Angstrom/pixel

[Description : This i the average dispersion in the Red Grism band of the NISP spectroscopic channel.
[Source : Input by J.A. As designed. Not validated, for test in the MDB.
[Retease : 0.4

[SpaceSegment.Instrument. NISP.NISPAsDesigned. NISPSGRLambdaRef 1525 um

IDescription : This is the reference wavelength for evaluation of parameters in the Red Grism NISP spectroscopic
[channel

[source : Input by J.A. As designed. Not validated, for test in the MDB.
IRelease : 0.4

[spacesegment.instrument.NISP.NISPAsDesigned. NISPSGRDeltaXposReference 0 pixel
[Description : This Is the reference position of the zero order in X_FPA direction in difference with respect to the
[position of the source without Grism.

[Source : Input by J.A. As designed. Not validated, for test in the MDB.

fe 0 pixel
[Description : This i the reference position of the zero order in Y_FPA direction in difference with respect to the
Iposition of the source without Grism.

[source : Input by J.A. As desianed. Not validated, for test in the MDB.

XML Files

SVN

<o)ygen/=

XML Editor
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Deciding on a Solution

concurrent
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PLATO MPDB Architecture esa

EOMET [

Web Services
Processor

Plato SOC Server

SFTP / SSH client

Console

User desktop

Data Ingestor TAP Service Data distributor
A

Metadata

V

Plato ESDC Server
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PLATO MPDB Architecture

Cec

Web Interface

& Cl

Programming APl

SFTP / SSH client

/

Console

User desktop

—pp TP

—p HTTP

_{> internal

communication

<(EOMET _

Web Services
Processor

Plato SOC Server

Plato ESDC Server

10

2 THE EUROPEAN SPACE AGENCY



PLATO MPDB Architecture

Cec

Web Interface

@ C &

Programming APl

SFTP / SSH client

/

Console

User desktop
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—p HTTP
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Processor

Plato SOC Server
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PLATO MPDB Architecture esa

Cec

m Web Interface

Analysis/Simulation

Engineers Sl ~<(@OMET
g J

Web Services
Processor

Plato SOC Server

SFTP / SSH client

/

Console

User desktop

—pp TP
—p HTTP

_{> internal

commu nication

Plato ESDC Server
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PLATO MPDB Architecture esa

:Q; General End-Users

Cec
m Web Interface

Analysis/Simulation

Engineers e o { DMET
g J

Web Services
Processor

Plato SOC Server

SFTP / SSH client

/

Console

User desktop

Key
D End point —p TCP
—3 HTTP

e internal

commu nication

Plato ESDC Server
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COMET

Conceptual Mapping

= lieral

PLATO Mission

Product Tree, As Required
) _ Name
B O-X L ¥

b iteration_2

n Parameter Database Data-Source: ) 2_esac.esaint/mdb iteration_1
Person:

Madel: ILATO Data-Source: Baselines

Domain Of Expertise:
Iteration: 2 Person:

Domain Of Expertise:

« Value Owner Switch Description M

PLATO System

Launch Vehicle : Launch Vehicle MName Short Mame

Mission Orbit : Mission Orbit

PLATO Ground Segment : PLATO Ground Segment As Requ“ed as_required

PLATO Space Segment : PLATO Space Segment
PLATO Spacecraft : PLATO Spacecraft

data rate MANUAL

As Designed as_designed

Product Tree

As Simulated as_simulated

data volume - [MiByt MANUAL As Built EM as_built_em

lifetime (Standal’dlsed) - [s] YS MANUAL

manufacturer MANUAL

Parameter Types

Payload Module : Payload Module

As Built QM as_build_gm

As Built FM as_built_fm
Mechanical Parameters

System Engineering
red Owner

& NCAM1: Normal Camera
% ccozro:ceo Parameter
4 [ Performance ;
Ownership

Eqliited 0.2 [arcsec]
Value

Lifecycle Variants

as_required

Log Entries

PTO-TAS-SYS-RS-0008 (AGCS Technical

Requirements Specification) - PLT-AOCS-
RQ-122 & PLT-AOCS-RQ-123

Sami Niemi
Aug 11, 2022, 4:45:22 PM

. DELETE
Value Justifications
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COMET Eesa

Parameter Type Library

- (Partial) Reuse of Generic Reference Data Library

« (Partial) Reuse of CDF Reference Data Library

« Configuration of >200 specific parameter types (PLATO Reference Data Library)

Container
Name Short Name Symbol Default Scale Type RDL

Parameter Types, RHEA Docker Site Directory

TextParameterType

Container RDL

id_num id_num _

mpoundParameterType

alizedQuantityKind
tityKind

CompoundParameterType |platoMRDL

Cn:rm poundParameterType nizing radiation
filter tran

B |.1h SMRADL

platoMRDL

platoMRDL PLATON

temperature measu t TextParameterType platoMRDL
temperature measurement accuracy t CompoundParameterType |platoMRDL

al temperature

due to pac
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“Extension” of COMET

Eesa

MPDB Python Client

Interactive Loading

Interactive loading guides the user in connecting to a model source and loading a model. It is the
quickest way to get started.

Connect to model source

Create MissionParameterDatabaserliant inctance

o Display Model Data #

from mpdb_clie

+() without argum

Display Product Tree Data

| mpdb . connect()

Load model When querying for a single parameter, or a single component of a compound/vector parameter, we

specify the full path. This can be copy-pasted directly from the web app or COMET-IME.
Once connected, we can now pecify p PYy-P y pp

interactive loading.

If successfully loaded, the Eng:

Display Log Data
l model = mpdb.load() p y g odule.pl.aeu.f_aeu\T_oper.ma
¢ ay all Log data on model
| m splay_all_log data(model)
mpdb.display model data(mod: = mpdb. ameters_by_path(path_query)
mpdb . display_parameters ams)

Query for all components of a compound/vector
parameter

When querying for all component parameters of a compound or vector parameter, we can omit the
component name form the parameter path section.

For instance, we can query for all components of the T_oper parameter by removing the max
component reference, as so: PLATO.

path_query = r'PLATO.space_

matching_params = mpdb.query for_parameters by path(path_query)
mpdb . display_parameters(matching_params)

Interactive load, load from configuration, load via function
invocation

Display site data, model data, product trees and parameter
data

Store and load parameter configuration files for replication
of parameter data without copy-paste duplication

Flexible query of parameters via path or parameter type

Automated import of initial product data/parameterisation
data

“Current Best Estimate” computation

Full documentation
User guides (via Jupyter Notebooks)
Design guides
Client API Reference
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“Extension” of COMET

MPDB Python Client

JSON Exchange
(ECSS-E-TM-10-25

—

—

Annex B)

COMET-IME
ECSS-E-TM-10-25
Annex A

— DMET

COMET WSP

OCDT SDK
(Python 3)

Xmi_verter

COMET PDS
Python 3
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“Extension” of COMET esa

MPDB Web App

> PLATO Mission Parameter Database

Dashboard PLATO Mission > As Required Mission.FGS pitch/yaw

sl . Reader Interface with live connection

during calibration @
2sigma

« Display of Product Tree data (Tabular Form)

As Required

Connection o Q Search
X

System I1I §b907c0—49a9—4a1 2-ba18-96¢f9adb...

v o with expand/collapse function

System

Ground Segment .
Engineering

PLATO.ground_segment PLﬁTO. mission\fgs_py_bias_stab_14h...
Patl

As Simulated

v v v * Queries/Filtering across Product Tree data

System Engineering
Owner

mass 530000 kg~ System
As Built QM Engineering

model A62 g?;f;tig’e“ering PLATO.launch_vehicle\model\as_required 0.2 [arcsec] o C O n text S I d e b ar

As Built FM value

System
Engineering

v Mission | SYStem by x70 mission oS e C 0 py p at h to CI I p b O ard

Engineering
PTO{I’AS'SYS—RS'O[‘]PB (AOCS Technical
PLATO.mission\bgr_signal\as_required ggqf \zrze E?:TTS Eg Eg‘,,lch,l 1'02'5) -PLFAOCS-

PLATO.launch_vehicle\m\as_required

serial number PLATO.launch_vehicle\serial_num\as_required

background
signal

System

ey e/s/pix Engineering

* “Log Entries” to capture value justification

contaminant System
2 0.01 - 3
fraction Engineering

FGS pitch/yaw
bias stability over

:::!';épi:::rng@ 02 arcsec gﬁ;‘i:gling PLATO.mission\fgs_py_bias_stab_14h.during ... I DELETE L O Cal CaC h i n g fO r Offl i n e u S e
2sigma 5

PLATO.mission\f_contamination\as_required L
Sami Niemi
Aug 11, 2022, 4:45:22 PM

Connected e Jamie Whitehouse () PLATO Mission 3 1:release 2022.1 (30 Sep 2022) m 11/9/22,10:52 PM
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“Extension” of COMET

MPDB Web App

COMET-IME

ECSS-E-TM-10-25
Annex A

— DMET

COMET WSP

: 0CDT SDK
Xmi_verter

(TypeScript)

COMET PDS

Angular
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PLATO MPDB Data Governance Eesa

ESA UNCLASSIFIED ~ For Official Use

DOCUMENT

PLATO Mission Parameter Database Management Plan

S. Niemi, ESA/ESTEC
PTO-EST-MIS-PLA-1218

seument Type PL
Distribution

Sub-sytem Expert
Provides Information

MPDB User I CCB Chair .
Creates a Change Assigns CR to
Request in Jira Parameter Owner
In Progress Ready for Approval

CCB Requests a Modification

Figure 9: The PLATO MPDB configuration control process flow diagram for Change Requests. Only major
activities and actors involved are shown. The status of the Jira Change Request issue is given by the grey
background boxes. Note that the diagram shows only activities related to a CR and omits the decision of
creating a new baseline and the accompanied release note.

20

A e W 5 W g Nz + _— - + THE EUROPEAN SPACE AGENCY



| essons Learned
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| essons Learned
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Lessons Learned esa
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| essons Learned
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Current Status & Conclusions esa

Rollout to Parameter Owners Summer 2022

Initial release and roll out to all end users Sep 2022

Handed over to Change Control Board for management/future releases
Reuse of approach in other ESA Science missions

Conclusions

Open, standardised data models and (web) interfaces are key enablers

User experience and performance/scalability are key areas for improvement
Matches experience in broader MBSE efforts

Management of database requires dedicated central authority (CCB) from across ESA/Industry/Consortia

Avoids single point of failure
End-users become stakeholders in system
Lessons learned from previous Parameter Database efforts
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Thank you for your attention!

Jamie Whitehouse (Jamie.Whitehouse@ext.esa.int)

Sami-Matias Niemi (Sami.Matias.Niemi@esa.int)

Antonio Villacorta Benito (Antonio.Villacorta.Benito@ext.esa.int)
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