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‘La mission PLATO
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La mission PLATO
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La mission PLATO - Problématique des traitements bord
» Charge utile de PLATO : 26
cameéras

> Chaque caméra = 4 détecteurs CCD
de 20,8 millions de pixels

» Au total, 104 CCD soit environ 2,2
milliards de pixels

» Temps de pose 25 secondes

> Volume donnée brute = 110 000 Gb
/ jour

> Capacité de transmission des
données vers la Terre = 435 Gb /
jour

Comment passer de 110 000 Gb / jour a 435 Gb / jour ?
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La mission PLATO - Problématique des traitements bord

e Solution =

— Transmettre des fenétres
rectangulaires centrées autour
des étoiles (imagettes)

« 20% des étoiles (~27000) de
chaque caméra

— Réaliser la photométrie a bord

« 80% des étoiles (~105000) de
chaque caméra

— Moyenner temporellement les
flux calculés.

— Compresser les données pour
gagner encore un facteur 2 a 3.
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Le logiciel vol de PLATO : un logiciel embarqué et temps-réel

GR712RC
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Le logiciel vol de PLATO : un logiciel soumis au standard ECSS

MGT RB

Management File Requirements
Baseline

DDF

Design Definition
File

MF

Maintenance
File

Software system
plan specification document (without DRD)

Software design

Software development

Maintenance plan

Software configuration Software interface Software configuration file | Migration plan
management plan requirements document (DRD in ECSS-M-ST-40) (without DRD)
(DRD in ECSS-M-ST-40)
Software release
Software review plan document

Software user manual

PAF

Product Assurance
File

TS

Technical
Specification

DJF OP

Design Justification Operational
File

Software product
assurance plan specification

Software requirements —— Software validation plan |~ Operational plan

— Software verification plan
Software product assurance Interface control . ——— Qperational testing
milestone report document _Software unit and specification
integration plan
Software product assurance p—— ... —

: . Software validation
requirements for suppliers ) .
specification

— Software reuse file

—— Software verification report
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Le logiciel vol de PLATO : un logiciel de criticité C

A

Logiciel qui, s'il n‘est pas exécuté, ou s'il est mal exécute, ou dont le comportem
anormal peut causer ou contribuer a une défaillance du systeme, entrainerait
=>» des conséquences catastrophiques (pertes de vies humaines)

Logiciel qui, s'il n‘est pas exécuté, ou s'il est mal exécute, ou dont le comportem
anormal peut causer ou contribuer a une défaillance du systeme, entrainerait

=» des conséquences criti ission

Logiciel qui, s'il n‘est pas exécuté, ou s'il est mal exécute, ou dont le comporieri—
anormal peut causer ou contribuer a une défaillance du systeme, entrainerait
=» des conséquences majeurs (dégradation de la mission) —

Logiciel qui, s'il n‘est pas exéecuté, ou s'il est mal exécute, ou dont le comportem
anormal peut causer ou contribuer a une défaillance du systeme, entrainerait
=» des conséquences mineures ou négligeables
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Le logiciel vol de PLATO : un logiciel de criticité C

« ’effort de validation et verification dépend de la criticite

du logiciel.

« Exemple : couverture des tests

E[Y

ECSS-Q-HB-80-04A
30 March 2011

Table A-5:

Test coverage re (.]'I.Jil‘EIl‘lEl‘ltS

(Source Code)

CRITICALITY CATEGORY
COVERAGE TYPE
A B C D
Statement Coverage - \
100 % | 100 % < 100 % AM
(Source Code) j
Statement Coverage _
) 100% AM AM AM.
(Object Code)
Decision Coverage
. Cod g 100% 100% <® AM.
(Source Code) 80% y
Modified Condition &
Decision Coverage 100% AM. AM AM.

NOTE: “AM" means that the value is agreed with the customer and measured as per
g

ECS5-0-5T-80 clause 6.3.5.2
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Qualiteé logicielle appliquée au sein du projet logiciel vol PLATO

1. Contexte du projet PLATO

2. Gestion des exigences et de la tracabilité

3. AMDEC logicielle

4. Qualité du code

5. Tests unitaires

6. Intégration continue et tableaux de bord
/. Processus et outils transverses
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Exigences Testde

: Tests de
validation

Spécification
SRS

) Conception
SDD, UML

-

mplémentation

Tests unitaires
C++
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SRS | validation

Conception
SDD, UML
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Gestionde _
configuration Issuetracking
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Gestion des exigences et de la tracabilité

- Dans le cadre des activites de specification, conception et
validation, on a les objectifs qualité suivants :

— Assurer la tracabilité entre les différents documents
* SRS->SSS
 SDD->SRS
* SVS->SRS
» SValR->SVS
— Mais aussi entre :
* Modele UML->SDD
« SVS->O0utils de tests
« Qutils de tests>SValR
— Rendre possible |’automatisation du processus de vérification

* Production de matrices de tracabilité, matrices de conformité, de matrice de
controle de vérification.

— Disposer de métriques vérifiables a tout instant (sur les exigences, la
couverture des tests, etc.)
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o Utilisation massive des outils :

IBM

poorsf RPE

DXL
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Gestion des exigences et de la tracabilité

* |IBM DOORS

— Un document technique (spécification technique,
document de conception, specification de tests,
etc.) n’est plus un fichier WORD mais un ensemble
d’objets organises de facon hierarchique, ayant
des attributs personnalisables et stockes dans une
base de donnees.

« Une exigence = un objet avec des proprietés spécifiques
a uhe exigence

« Un cas de test = un objet avec des proprietés
specifiques a un cas de test

* Module DOORS = ensemble d’objets
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Gestion des exigences et de la tracabilité

* |IBM DOORS

— Possibilité de creer des liens entre les objets au
sein d’un méme module ou appartenant a des
modules differents

 Clé de la tracabilite
— Possibilité de créeer des « vues » dans un module
DOORS permettant de se focaliser sur un
problématique spécifique.
— Possibilité de calculer tres facilement des

metriques qualite (ex. : % d’exigences vérifiables
par tests)
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Gestion des exigences et de la tracabilité

 |BM RPE

— Qutils permettant de produire des documents
Word a partir de Module DOORS.

— La mise en page est definie via des templates.

@

Fichier Editer nsérer Rechercher Canevas Gestion centralisée Données Pages originales Style Spécification de document Fenétre Aide

TR EERE-Br&d i

»* Palette 22 = B |42 C\home\obswieam\doc\PLATO_DAS\engineering\SRS\PLATO-LESIA-PL-PT-003_Issue2_Rev0_N-DPU_SRS_DOORS_RPE_Reguirement_Template_(DTA).dta 52 =
[5; sélectionner Texte

{2, Sélection par encadrement

4T paragraphe
|| Conteneur Contene i

= Texte

2, Hyperlien Texte

Bl

{8 Image Module/Object/Object_Text

L9 Commentaire sur un canevas
= Code JavaScript

EH Table

B Ligne

ohe * - Requirement for specification table vl

= Cellule

(= Liste
(= Données 3
(= Autre T

s| Vue Source de données &2 48l a8 -8
DOORS Specification ... | PLATO Private_TCTM_... |PLATO_SSS
entrer le texte du filtre

¢ Module(DOORSModule) xte

apne

Contenu du canevas | Editeur de zoom | Structure de document| FrontPage CorpusPage

[ Propriétés 2 | @ Console| [ Erreurs| 4" Recherche %7 Débogage RPE o v =8
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Gestion des exigences et de la tracabilité

« DXL

— Langage de script permettant de traiter
automatiquement le contenu des modules DOORS
(parcours, injection, etc.).

— Clé de ’automatisation.

Link 11
Object srsRequirement

if (!(null obj)) {
if (!isDeleted(obj)) {
obj.attrDXLName = ""
string srsRequirementlList = ""
if (obj."Type""" == "Requirement") {
for 11 in obj<-"*" do {
srsRequirement = source(ll)
if (!(null srsRequirement)) {
if (srsRequirementlList != "") {
srsRequirementlist = srsRequirementlist + "\n""";

}
srsRequirementlList = srsRequirementlist + identifier(srsRequirement)
¥
}
obj.attrDXLName = srsRequirementlist

}
}
¥
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Apercu de la base de données DOORS de PLATO

@ DOORS Database: /PLATO/DPS/MEU/N-DPU/DAS/Technical Specification/SRS - DOORS
Fichier Editer Afficher Outils Gestion des changements Publish  Aide

o e P& L2 X

: quris| v|| Tl x| Emplacement|/PL&TO/DPSKMEU/N-DPUKD&S:‘Ted'nicd Specification/SRS v|
Filtrer | 7 | | 2iElEes B S
~
- J DOORS Database Nom Type Description Supprimé ?
=@ PLATO kR N-DPU i jon fi
&-03 DPS SRS Formal -DPU Software Requirement Specification formal module.
5 3 MEU &) SRS links Link For storing the links from SRS to S5
503 NDPU 2] TraceabiltyMatrix Formal
=-{3 DAS

@-{3 Design Defintion
(-3 Design Justification
--EJ Management
(-3 Requirement Baseline
&3 SGSE
(-3 Technical Notes
=-{3 Technical Specification
&-(3 DB
@-{3 SDA
{3 SI-LIBRARY
=& SO-RPW
& TRAINING
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Gestion des exigences et de la tracabilité

Le module SRS (SoftwdRequirementSpecificatio

[z 'SRS' en cours 2.5 dans /PLATO/DPS/MEU/N-DPU/DAS/ Technical Specification/SRS (module Formel) - DOORS

Fichier Editer Afficher Insérer Lien Analyse Table Outils Discussions Utilisateur Publish Gestion des changements  Aide
(5 = = = 7 t 3 e Ba B By & Afficher requirement View (with conte: ~ | | Tous les niv
47 £ v A7 4| | Déflement rapide ~
::thE;'Er:EIE:SE‘S'Jhﬁ Iilacnmmailr_vg LCCENC{S?UE)}{%ZOE% ~ |0 |0b|ect Short Text N-DPL Software Requirement Specification formal module. B | Product Version ‘ Property Type Status
e N-| W shall reject a TC_NCiScun]_R_ROW_SC, - -
When it receives the telecommand TC_NC{Scun} R_REG_t R 5.2.4.3.4 Smearing pattern calculation R3(V1.0.xy)  Roadmap ltem Approved
Wheneverthe N-DPU receives the telecommands TC_NC($
- 5.2.2.4.2 Timing of N-FEE configuration changes NDFU-SRS-6963 HThe smearing pattern is computed for each column of each CCD. As the two halves of a CCD do not have Text Approved
H -5.2 243 N-FEECCD sequence configuration the same electronic response characteristics, a different set of parameters is used for each.
! [@-5.2.2.4.4 N-FEE SpaceWire packet configuration The smearing pattern is computed for each half of the CCD, and within each half, for each column. See §
4 5.2 2.5 N-FEE housekeeping acquisition 5.2.4.3.4.2.
&~ 5.2.2.6 N-FEE mode transition management The smearing coefficients al to a3 are uploaded as a polynomial of up to 100 terms. The polynomial
- 5.2 2 7 Window programming procedure functions are computed to obtain the 2255 values of the coefficients (1 per column). See §5.2.4.3.4.1.
EY 5.2.2.8 Window reconstruction procedure
45229 Smearing window reconstuction NDPU-SRS-7777 The computations described here derive from the algorithm found in [AD14] and [AD23] Text Approved
#- 5.2.2.10 N-FEE monitoring
- 5.2.2.11 N-FEE configuration inteface FDIR management
: NDPU-SR5-6964 R3 (V1.0. Approved
41-5.22 12 N-FEE data interface FDIR managemert ﬁ 5.2.4.3.4.1 Smearing coefficents computation (vi.0.xy) ppr
5.2.3 Calibration and test services . . > - -
=152 4 Science data processing services NDPU-SRS-6965 Smearing coefficents When it received the command TC_NC{$cun}_START_OBSERVATION, the N-DPU shall compute the smearing * R3 (V1.0.xy) Requirement Functional Approved
15,24 1 Science corfiguration services polynomial computation - coefficients for each of the 8 half-CCDs of each camera.
5.2 4 2 Science production services timing L
=) 5.2.4.3 Science data regular processing MNDPU-SRS-6967 Smearing coefficents The N-DPU ASW shall compute each coefficent al to a3 for each visible column of the half-CCD, as explined R3 (V1.0.xy) Requirement Functional Approved
[i]-5.2.4.3.1 Imagette acquistion polynomial computation - set below.
=)-5.2.4.3.2 Offset calculation of coefficients
The computations deseribed here derive from the algorithm fe NDPU-SRS-6966 Smearing coefficents @ The N-DPU ASW shall compute the set of al coefficents thus: " R3(Vi.0.xy) Requirement Functional Appraved
Offset data is obtained for sach half of each CCD by copying polynomial computation - al + letibe the column number on the CCD (0 to 2254, excluding prescan and overscan pixels)
The input of the outlier detection algorithm is the content of t +  let k be the polynomial degree (0 to 99)
The N-DPU ASW shall compute the offset values of each of « let alPolynomial[k] be the polynomial parameter received through the smearing parameter load
In the following computation, the N-DPLI ASW shall ensure a telecommands
The following notations are used in the algorithm: numORsetF « let a1[i] be the smearing coefficient to be computed for column i
The N-DPL ASW shall retrieve the contents of the up to 10« + fori= 0to 2254
The N-DPU ASW shal identfy the offsetExciudedNumber sn + 2lll=0
If the offset outlier detection is disabled (ofsetOutlierEnable is » fork=0to99 )
In the following sums. the N-DPLI ASW shall convert the pixe »  alfi]=a1[i] * i + alCoeffident[99 - k]
The N-DPU ASW shall compute the mean and variance of t NDPU-SRS-8526 Smearing coefficents H The N-DPU ASW shall compute the set of a2 coefficents thus: * R3 (vi.0.xy)  Requirement Functional Approved
.. At the end of the offset computation for both sides of the cur polynomial computation - a2 + letibe the column number on the CCD (0 to 2254, excluding prescan and overscan pixels)
f1-5.2.4.3.3 Background calculation +  letk be the polynomil degree (0 to 99)
5.2.4.3.4 Smearnng pattem calculation » let a2Polynomiallk] be the polynomial parameter received through the smearing parameter load
The smearing pattem is computed for each column of each C telecommands
|-~ The compLtations described here derive from the algorthm fc + let a2[i] be the smearing coefficient to be computed for column i
i-5.2.4.3.4.1 Smearing coefficents computation » fori=0 tg 2254
(¢ 5.2.4.3.4.2 Smearing window calculation . ?E[E—f
* -5.2.4.3.5 Smearing pattem time averaging * Zrit= D_to 99 . .
41-5.2.4.3.6 Light flux and center of brightness calculation using bini +  22[ll=22[i] = i + a2Coefficient[5% - k] i
%-5.2.4.3.7 Outlier detection of the light flx NDPU-SRS-8527 Smearing coefficents M The N-DPU ASW shall compute the set of a3 coefficents thus: R3 (V1.0.xy) Requirement Functional Approved
3)-5.2.4.3.8 Short cadence light flux and centroid time averaging polynomial computation - a3 + letibe the column number on the CCD (0 to 2254, excuding prescan and averscan pixels)
- 5.2.4.3.9 Long cadence light flux and centroid time averaging +  letk be the polynomil degree (0 to 99)
i) 5.2.4.3.10 Saturated star acquistion » let a3Polynomial[k] be the polynomial parameter received through the smearing parameter load
telecommands
52445 dat it
- ;2 5 Mather:;:;:ibrar: Suppor processng « let a3[i] be the smearing coefficient to be computed for column i
1 5.2.5.1 Median computation - for ':3” t20225“
#- 5.2.5.2 Heaps computations ? [Ei i EE
1- 5.3 Performance and resource requirements T fork” R )
F1- 5.4 Operatianal requirements = a3[]=a3[i] * i+ a3Coefficent[99 - k]
55D irements and implementati straint: NDPU-SRS-7735 ™ The polynomial parameters are the arrays alPolynomial, 32Polynomial and a3Polynomial that were received in Text Approved
Spediinaiuiini the telecommands TC_NC{scun}_S_SMEAR_PAR_LOAD_1 and TC_NC{$cun}_S_SMEAR_PAR_LOAD_2.
5.7 Softw, a nf.y ; 4 deli irements The coefficients boCoefficient, blCoefficient, b2Coefficient, b3 were also uploaded in these telecommands.
B . jw n'“‘j‘e cof |Eg|ur I‘;:t and delivery r:lq“'"eme 2 The coefficients b0 to b3 are the same for each column of the CCD; so they have one value for each half CCD.
5.8 Verlication and valdation requirsments NDPU-SRS-6970 Smearing coefficents u0 to u3 The N-DPU ASW shall compute each coefficent ud to u3 thus: * R3(V1.0.xy) Requirement Functional Approved
- & Functional scope versus version _ y
2 « ul = exp(-b0Coefficient)
7 Detaled equiement alocation + Ul - exp{-b1Cosfficent)

<
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Gestion des exigences et de la tracabilité

Le document SoftwarRBequirementSpecificatopr odui t a | ' ali

. a N-DPU Application Ref.: PLATO-LESIA-PL-SP-0001
Software Requirement Issue: 2.5
BT B @ Specification (SRS) Date: 2021-07-15 592/755
NDPU-SRS-8526 The N-DPU ASW shall compute the set of a2 coefficents thus:
o letibe the column number on the CCD (0 to 2254, excluding prescan and
overscan pixels)
o et k be the polynomial degree (0 to 99)
* et a2Polynomiallk] be the polynomial parameter received through the
smearing parameter load telecommands
o let a2[i] be the smearing coefficient to be computed for column i
e fori=0to 2254
+ az[i]=0
o fork=0to99
o aZ[i]= a2[i] * i + a2Coefficient[99 - k]
Title Smearing coefficents polynomial computation - a3
Type: Functional
Verif.:
Tyt SW-UR-6237
SW-UR-10659
LastEdit:
NDPU-SRS-8527 The N-DPU ASW shall compute the set of a3 coefficents thus:

s letibe the column number on the CCD (0 to 2254, excluding prescan and
overscan pixels)

o let k be the polynomial degree (0 to 99)

o let a3Polynomial[k] be the polynomial parameter received through the
smearing parameter load telecommands

o et a3[i] be the smearing coefficient to be computed for column i
o fori=0to 2254
o a3fi]=0
e fork=0to 99
e aJ[i]= a3[i] * i + a3Coefficient[99 - k]
The polynomial parameters are the arrays a1Polynomial, a2Polynomial and a3Polynomial that were received in the
telecommands TC_NC{$cun}_S_SMEAR_PAR_LOAD_1 and TC_NC{$cun}_S_SMEAR_PAR_LOAD_2.

The coefficients b0Coefficient, b1Coefficient, b2Coefficient, b3 were also uploaded in these telecommands. The
coefficients b0 to b3 are the same for each column of the CCD; so they have one value for each half CCD.

Title Smearing coefficents u0 to u3
Type: Functional
Verif.:
Trace SW-UR-6237
SW-UR-10659
LastEdit: 2021-07-15

Qualité logicielle appliquée au sein du projet logiciel vol PLATO 24 LESIA ".@




Gestion des exigences et de la tracabilité

NDPU-5RS-2542
NDPU-5RS-2543
NDPU-5RS-2563

NDPU-5RS-6194

NDPU-5RS-2291

NDPU-5RS-2939

NDPU-5RS-2930
NDPU-5RS-2931
NDPU-5RS-2944
NDPU-5RS-2546
NDPU-5RS-2548
NDPU-5RS-766

NDPU-5R5-2932

NDPU-5RS-3895

NDPU-5RS-5624
NDPU-5RS-7105
NDPU-5RS-5628
NDPU-5RS-3469

La matrice de tracabilité SRS vers SSS .

SRS Requirement Title

ICU SpaceWire nominal interface
ICU SpaceWire redundant interface
ICU SpaceWire interface configuration

ICU SpaceWire interface - event at
connection
SpaceWire packet header contents

Selection of SpaceWire logical addresses
for telemetry

Telecommand interface

Telemetry packets

Telemetry packets

N-FEE_A SpaceWire interface

N-FEE_B SpaceWire interface

N-FEE SpaceWire interface configuration

N-FEE SpaceWire interface - protocols

N-FEE SpaceWire interface - logical address

N-FEE_A SpaceWire interface - RX buffer
N-FEE_B SpaceWire interface - Rx Buffer
N-FEE SpaceWire interface - Tx Buffer
N-FEE configuration interface (RMAP
protocol) - Command subset

Qualité logicielle appliquée au sein du projet logiciel vol PLATO

N-DPU Application Software SRS to 5SS Traceability Matrix
SRS->555

Verification
- Method
Interface Test
Interface Test
Interface Test
Interface Test
Interface Test
Interface Test
Interface Test
Non-Functional Test
Interface Test
Interface Test
Interface Test
Interface Test
Interface Test
Interface Test
Interface Inspection
Interface Inspection
Interface Test
Interface Test

Product
Version
R1 (V0.4.x.y)
R1 (V0.4.x.y)
R1 (V0.4.x.y)

R1 (V0.4.x.y)

R1 (V0.4.x.y)

R1 (V0.4.x.y)

R1 (V0.4.x.y)
R1 (V0.4.x.y)
R1 (V0.4.x.y)
R1 (V0.4.x.y)
R1 (V0.4.x.y)
R1 (V0.4.x.y)

R1 (V0.4.x.y)

R1 (VO0.4.x.y)

R1 (V0.4.x.y)
R1 (V0.4.x.y)
R1 (V0.4.x.y)
R1 (V0.4.x.y)

S$SS Requirement ID

SW-UR-10035
SW-UR-10035
SW-UR-9925
SW-UR-10166
SW-UR-9902

SW-UR-9902

SW-UR-10031
SW-UR-10032
SW-UR-10035
SW-UR-10036
SW-UR-10233
SW-UR-10234
SW-UR-10431
SW-UR-10562
SW-UR-11525
SW-UR-9902

SW-UR-10038
SW-UR-10039
SW-UR-9902
SW-UR-10184
SW-UR-10184
SW-UR-826
SW-UR-10166
SW-UR-10588
SW-UR-1667
SW-UR-9927
SW-UR-10934
SW-UR-10190
SW-UR-10589
SW-UR-11187
SW-UR-11187
SW-UR-1667
SW-UR-1667

Ref.: PLATO-LESIA-PL-MX-0001
Issue: 1.0, Date: 2019-09-05

SSS Requirement Title

TM and TC transfer protocol

TM and TC transfer protocol

N-DPU to ICU Spw link configuration
SpW data link management parameter
Applicable protocols

Applicable protocols

Logical addressing of TM/TCs
Logical Spw addresses

TM and TC transfer protocol
Packet protocol identifier
TC/TM packets compliant to PUS 41C
Packets byte aligned

Single Failure Tolerance

N-DPU to ICU SpW link protocol
Combined Failure Tolerance
Applicable protocols

TC buffer size

TM buffer size

Applicable protocols

Link master

Link master

FEE SpaceWire link configuration

SpW data link management parameter
N-DPU to N-FEE Spw links node address
N-DPU to N-FEE interface low level protocol
N-FEE to N-DPU interface low level protocol
RMAP software implementation

N-DPU to N-FFE Spw logical addresses
Logical address of the N-FEE

N-FEE to N-DPU data volume

N-FEE to N-DPU data volume

N-DPU to N-FEE interface low level protocol
N-DPU to N-FEE interface low level protocol

25 LESIA "

vatoire

de Pars

| PSL%



Gestion des exigences et de la tracabilité

SSS
Requirement |

SW-UR-11550

SW-UR-7820

SW-UR-625

SW-UR-621

SW-UR-9726

SW-UR-623

SW-UR-9695

SW-UR-9727

La matrice de tracabilité SSS vers SRS

SSS Requirement Title

Only listed PUS services are allowed

PUS standard service supported by all DPS
units - request verification

Service 1 - request/report message sub-
type for acceptance and reporting

Request consistency check

Request acceptance success report

Request acceptance failure report

Information from primary and secondary
header

Service 1 - request/report message sub-
types for execution reporting

N-DPU Application Software SRS to 555 Traceability Matrix

Com_ SRS

Requirement |

NDPU-SRS-778
NDPU-SRS-5103
NDPU-SRS-5104
NDPU-SRS-771
NDPU-5RS-8495

NDPU-5RS-3392
NDPU-5RS-3195
NDPU-SRS-3197
NDPU-5RS-3200
NDPU-SRS-3201
NDPU-5RS-3203
NDPU-SRS-3204
NDPU-SRS-3390
NDPU-5RS-3436
NDPU-SRS-3392
NDPU-5RS-3414
NDPU-SRS-3188
NDPU-5RS-3190
NDPU-5RS-3191
NDPU-SRS-3195
NDPU-5RS-3197
NDPU-SRS-3198
NDPU-5RS-3199
NDPU-5RS-3201
NDPU-SRS-3203
NDPU-5RS-3204
NDPU-SRS-3390
NDPU-5RS-3255
NDPU-SRS-3400
NDPU-SRS-5646
NDPU-SRS-8303
NDPU-SRS-8304
NDPU-5RS-8305
NDPU-SRS-8306
NDPU-SRS-8307
NDPU-5RS-3404
NDPU-SRS-3414

Ref.: PLATO-LESIA-PL-MX-0001
Issue: 1.0, Date: 2019-09-05

S55->5RS
SRS Requirement Title

Memory management - Service [6]

Event management - Service [5]

HK management (PUS Service 3)

TC packet verification - Service [1]

TC packet verification report - VFID pattern

V0.4.x and higher

V0.4.x and higher

TC packet verification - Service [1]

TC packet minimal length check

TC packet consistent length check

TC packet source ID check

TC packet consistency acceptance checks
TC packet consistency acceptance checks
TC packet consistency acceptance checks

V0.4.x and higher

TC packet consistency acceptance checks

TC packet verification - Service [1]

TC packet verification - Service [1]

TC packet verification - Service [1]

TC packet CCSDS version number check

TC packet packet type field check

TC packet data field header flag check

TC packet minimal length check

TC packet consistent length check

TC packet PUS version check

TC packet execution flags check

TC packet consistency acceptance checks

TC packet consistency acceptance checks

TC packet consistency acceptance checks

TC packet consistency acceptance checks

TC packet verification report - PACKET_ID

TC packet verification report - PACKET_SEQUENCE_CONTROL
TC packet verification report - defaut fields

TC packet verification report - ACCEPT_ERR_ID
TC packet verification report - SERVICE_TYPE
TC packet verification report - SERVICE_SUBTYPE
TC packet verification report - SOURCE_ID

TC packet verification report - CRC

TC packet verification - Service [1]

TC packet verification - Service [1]

V0.4.x and higher

V0.4.x and higher

V0.4.x and higher

V0.4.x and higher

V0.4.x and higher

—
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Architecture des modules DOORS
Liens vers la platiorme de tests

Liens vers le modele UML

-7
_-
SVS links~ ~
- «/tl' Ce»
-~ -
“produce” | «DOORS module» SVS links
<+ svs -2
«trace»
-~
- V
feeds <~
PLATO GSE -
e
-
-~
«DOORS module» .
SIT links
SIT F—f—————————-=
«trace»

SSS = Software Syst&mecification

SRS = SoftwaRequiremeniSpecification
SDD = Software Design Document
SDA = SoftwarBependabilityAnalyssi
SVS = Software Validati@pecification
SIT = SoftwarktegrationTests
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&
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Du modeéele UML vers | e SDD..

© FILE EDIT VIEW PROJECT PACKAGE DIAGRAM ELEMENT TOOLS ANALYZER EXTENSIONS WINDOW HELP

° o » [ » Model » PlatoDasApp » Architectural Detailed View » PlatoDasApp » corel b Intefaces » Nominal ICUinteface »

ject Browser

w 1 X Toolbox

hRRal « &3 A ObjectDi

m: "Corel - Nominal ICU interface”

B®HEE @ @-@-+3 _ L 33 Core0 - Nominal ICU interface [N
& Model B 4 Obiect T
# 38| GericosFramework  Actor
= 98 PlatoDasApp B Object
= ] Architectural Detailed View # Collaboration
¥ N-DPU ASW package breakdown 4 Collaboration Use
| =applicationDescriptor» PlatoDasApp @ Information hem
# ] «objectDescriptors» Constants
=[] =architectureDescriptors core IO Boundary
# ] =objectDescriptorss Common services @ Control =
@ _J «objectDescriptorss PUS services @ Entity m‘.:_

+# ] =objectDescriptorss TM/TC management 4 Object Relationships

1 «objectDescriptors= Interfaces = - 2 .—;"'q;-'m:_;
# [ «objectDescriptors N-FEE interface F e o [ ey e CUBIE ST
=l | =objectDescriptors= Nominal ICU interface 4 Common S
4 Cored - Nominal ICU interface BERAEBRE i
# [ «singleDbjects iculnterfaceSelector: lculnterfaceSe EEEaEE N rerv——"
[ «singleBuffers nicuRxDescriptor. GscSingleBufferli ThoEy - T " -
# [ «circularBuffers nicuRxFifo: GsbPacketfifo T i| HE || D ——— Ll
7 [3 «interruptHandler» nicuSpacewirelnterruptHandler Artifacts Lom i 1 =
2 [ «task» nicuSpacewireManager: GsdGrspw2Manage hordFRR | l" BRI E = _‘
2 [ «timer» nicuSpacewireTimer: GsbSpacewireTimer ’ 1 l Tt

23 procms o sk gt

£ «timers nicuTimeoutTimecodeTimer. GsdGrspwTir
] =singleBuffers nicuTxDescriptor: GscSingleBufferli

s
[ =circularBuffers nicuTxFifo: GsbPacketFifo g TeRRar GHSTERu
# [_] «objectDescriptorss Redundant ICU interface e o
] wobjectDescriptorss N-Camera management services

# ] «objectDescriptors= Science services
# ] «architectureDescriptor» corel
# ] Architectural Overview
# ] Behavioral View

LH Project Browser

~Teu R IRD ST

sk iom - DEFAULT_STACK_ S
seaavecian v

Properties
gl o v T &
4 General Settings

Project
Advanced
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7

L’ i ntégralit é parséegracecadiesisaiptsiDMLLet igexté dans le module DOORS Sl

sous for me

d obj et s.

Des descriptions complémentaires sont ajoutées dans le module DOORS.

La tracabilité

& @ > @ =

vers

P s R s © | Afficher roquremert View with corte

a

SRS et

vers | e modul

P57 <€ B T ¥ #% 3| | Défiement rapide -

oo 1D | Obect Short Text | NDPU Applcation Software Desgn Document 8] 50D descrption SRS Requrements
““header™™ ™, Qg
Fist version of the N-DPU ASW SDD (dekvered for SW-PDR) NOPU-SDD-121001 4 5.3.2.2.1 "objectDescriptors” Nominal ICU interface
ssue for the PDR close-out: A section “Behavior n case of wiing when th NOPU-SDD-121002 M 5.3.2.2.1.1 Dagrams
Phippe lasson NDPU-SDD-128485  Core0 - Nominal ICU
Ncolas Gauthier interface [ S €5
LeeRoy Malac-Alan
Wilam Recat
Prilppe Plasson

41 troduction

4 2 Applcable and reference documents
43 Tenms, defintions and abbreviated temms

5.3 Archtecture detaled design
& 531 "obyectDescrptors™ Constares
532 “archtectureDescrptor” cored
& 5321 "objectDescrptors” Lowdevel components
5322 obectDescrptors” teriaces
53221 “objectDescrptors” Nominal KCU rtedace
= 532211 Diagrams.
53221101
5532212 0ems
#-532213 Connections
53222 "objectDescrptors” Redundant ICU intedace
453223 "obectDescrptors” N-FEE itedace
55323 objectDescrptors™ Common services
# 53231 "objectDescrptors™ Configuration
#5323 2 "objectDescrptors” Data pool
4 53233 "obectDescrpton” Arbatat
#-532.3 4 "objectDescrptors” Memory scrubber
& 53235 "objectDescrptors” Watchdog
#-532.36 "obsectDescrptors” Reset
553237 objectDescrptors” Heatbeat
5 532371 Disgrams
5-532372kems
5323721 Task” heatbeat Producer
=-53237211 Threaded functions
produceHeatbeatPacket()
5323722 Wmer” heartbeatProducer Timer
%-53237.3 Connections

= 53238 “obectDescriptors” idle
e NOPU-SDD-121003 H5322121tems

@-53238.11 Yask” ideTask NOPU-5DD-121107 53.2.2.1.2.1" d

& 53239 "objectDescrptons” Mode
# 5324 “objectDescrptors” TM/TC managemert
<5325 "objectDescrptors” PUS services
#5251 “objectDescrptors” Event
553252 “objectDescrptors” Housekeeping
453252 1 Diagrams
#532522ems
# 532523 Connections
# 53253 "objectDescrptors” Memory
#5325 4 "objectDescrptors” Parameter
# 53255 “objectDescrptors” Test
@ 53256 "object Descriptors” Time
153257 “objectDescrptors” Montor
55326 "objectDescrptors” N-Camera management services
& 5327 “objectDescrpton” Science services
# 5.3 "archtecture Descrptor” core 1
& 6 Software components design
% 7 Requirements to design components traceabity
-8 Ditrbusion kst

NOPU-SDD-121075 5.3.2.2.1.2.2 "task” nicuSpacewireManager

% NDPU-SRS-2542 - ICU SpaceWire nominal interface
The nicuSpacewirelnterruptHandier component manages the interrupt related to the nominal ICU SpaceWire interface
(GRSPW2-0 IP core).

An interrupt is released by the GRSPW2-0 IP core and caught by nicuSpacewirelnterruptHandler each time:

«  aTC packet has been received

«  aTM packet has been transmitted

2 Spacewire error (party, disconnect, escape, write synch, early EOP or early EEP, invalid node address, EEP,
packet too big, RX AHB, TX_AHB) has occurred

«  atime-code has been received

Each time the nicuSpacewireInterruptHiandier component is triggered, it performs the following actions:

«  check the source of the interrupt

« if the interrupt corresponds to a time-code transmission, reload the H/W timer #3 (GFTIMER-3) value with
OXFFFFFFFF and start the tmer #3

«  call the processinterrupt() threaded function of the nicuSpacevireManager task

Relationships

The nicuSpacewirelnterruptHandier component interacts with the nicuSpacewireManager task: each time an interrupt is

caught, calls the pt() operation of

Interrupt rate

The rate of the GRSPW2-0 Interrupt depends on the TC/TM traffic.

The worst case corresponds to the full image TM packet transmission for which the interrupt rate can reach 72

interrupts/s (see [RD12), Fullimage mode).

In observation mode, the averaged interrupt rate related to the TM packet transmission is about 2.1 interrupts/s (see

[RD12], N-DPU->ICU data rate). A burst of 9 interrupts will occur every 6.25s when the imagette TM packets will be

transmitted to the ICU (see [RD12], Imagette TM FIFO).

In alt modes, an interrupt related to the time-code is triggered each second.

»

NDPU-SRS-2542 - ICU SpaceWire nominal interface

Responsibility
The role of the nicuSpacewireManager task is to handle the nominal ICU SpaceWire interface management (including Rx  NDPU-SRS-2930 - Telecommad maximum size
and Tx packet bufferization).

NDPU-SRS-3383 - SpaceWire network error packets
NOPU-SRS-5026 - Timecode FDIR management - tir
NDPU-SRS-5028 - Timecode FDIR management - tir
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L a

speci fi
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on
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tests

ensemble de scripts DXL automatisant le process.
Les assertions sont définies dans le champ procédure des objetst €ase : un script DXL traite ces
champs et génere les fichiers de définition des assertions qui alimente les outils de tests.
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v al

dat i

on

et

11.3.1.5.42.8 Memory manage
113155 Time managemert - Service
11.3.1.5.6 On board meritoring - Senvio:
11.3.1.5.7 Connection test service - Ser
11.3.1.6 Commn services
11.3.2 N-FEE Management
11.3.3 Calibration services
11.3.4 Science data processing services
12 Distrbution list
< >

dump it with the memory dump
command,

4040 5050 6060 7070 8080 9090 ADAQ BOBD COCO] at the address Dx4FFF FABO

AS> Send a TC_NDO1_R_REQ_RAW_MEM_DUMP to dump 24 Bytes at the address Ox4FFF FABD
AS> wait 400ms

AS> set tag NDPU-5V5-139_T001

5> T001_C001 | Check that a TM_NDO1_R_RAW_MEMORY_DUMP_REPORT has been produced |
Count(TM_HDO1_R_RAW_MEMORY_DUMP_REPORT) = 1
€S> T001_€002 | Check the content of the memory dump report packets has been produced, and

contains datz loaded with the previous memory load TC | IntList ToHexBin(LastFikeredParamList(TM_NDO1

MEMADY MIILN DERADT HAAT IEL MATA RIMM 11 —

(PUS service 6)

ous2 : , - .
Fichier Editer Afficher Insérer Lien alyse Table Outils Discussions Utilisateur Publish Gestion des changements  Aide
(=P~ EE3 = | R =] X ef off ¢ Afficher | T: Test Cases | [ Tous les riv v
237 < [B 7 2 AL 41 |Deflement rapice -
53:‘::‘% 3 ::E xgga ﬁx Vodfunctonalecope A | 1D [ Test Lock Siaf Property [ Shot deseription (summany) Test Case Verbose Description Frocedure (step actions and expected results) B Test Type Test Category | Test Asseriion Defintion Fid Test sequence Test Precondition | Test Post{ Requred Resources Test Status “
alcation of the N
- AS> walt 400ms
;’a“d"“”” oFthe H0PU ASW V02,25 meinfomctonat - AS> Send an RMAP request to read 4 bytes at address 0xB000 0344
inial version, patally covering the N-DPU ASW V04T
- AS> wait 400ms
Validation of the N-DPU ASW V0.4 functional scope - AS> set tag NDPU-5V5-224_T005
i~ Vaiidation of the N-DPU ASW VO.2.0.0 main functionalt -S> T005_C001 | Check the content of the loaded memory area | EP_SG_RMAP_DATA_READ =
Valdation of the N-DPU ASW V0.8.2.x main functionalt V3456780A"
Florent Ducellier
Willam Recart AS> wite back the correct value to the processor register that was modified
Phigpe Flasson fiote: tne regiter i the Tmard reaad velus regiter. Tt & used by the watchdog
1 Introduction NDPU-SVS-225 LOCKED  Test Memory protection This will check that the memory 11.3.1.5.4.2.3 Memory protection P AUTOMATIC  Vaidation  ADF_NDPU-SVS-137 NDPU-SVS-137 Memory  After NDPU- 1XNDPU
2 Reference documents ase protection correctly prevents memory management service SVS-224
3 Tems, defntions and abbrevisted tems load telecommands from being Check memory protection on RAM (PUS service 6)
4 Software overview executed. - AS> Send a TC_NDO1_R_MEM_PROT_ENABLE with NDOL_MEM_ID = NDD1_RAM
5 Software validation specfication task identfication A memory load telecommand is sent |+  AS> Send a TC_NDO1_R_MEM_LOAD_RAW to load "0x12345678" on the SDRAM at Ox4FFF FASD
& Test setups to each of the SDRAM, the on-chip - AS> walt 200ms
7 Test campaigns memory and the registers with the |+ AS> Send an RMAP request to read 4 bytes at address Ox4FFF FASO
- & Test sequence resut overview memory protection active on the W Q? “'at't;”?\"g‘w svs-225 001
9 Test resut overview o > set tag )-5V5-225_
10 Tes and papection epot correspanding area. We checkthat | 5. 7001 cons | Check tha 2 memory load event has been sent | Count(Th_HDO1
11 Test case and inspection procedure specification generated _R_TC_EXECUTION_FAILURE_GENERIC) = 1
1.1 Corfiguration procedures b g FS) T001 “CEIEIZ | Check the content of the loaded memory area | EP_SC_RMAP_DATA_READ !=
- the memory is unchanged. FAI7FALT
1.2 Analysis procedures
=113 functional tests Check memory protection on CHIP
11.3.1 Base services AS> Send a TC_NDO1_R_MEM_PROT_ENABLE with NDOL_MEM_ID = NDJ1_ONCHIP
11.3.1.1 Inkisization management - AS> Send a TC_NDO1_R_MEM_LOAD_RAW to load "0xL2345678" bytes an the on-chip memary at
11.31.1.1 Test sequence 0xADDD 1600
11.31.1.2 Analysis procedures - AS> wait 200ms
£ 1137113 Test cases - AS> Send an RMAP request to read 4 bykes at address 0xAQ00 1600
11.3.1.1.3.1 Check CPU timer confi - AS> wait 200ms
11.3.1.1.3.2 Cheek SpaceWire IF ¢ [ AS> set tag NDPU-5VS-225_T002
Noterthe iticlstatus ofthe watche - €S> T002_CO01 | Check that a memory load event has been sent | Count(TH_NDO1
1191133 Check iial statos of 1 _R_TC_EXECUTION_FAILURE_GENERIC) = 2
- TS> T002_C002 | Check the content of the loaded memory 2rea | EP_SC_RMAP_DATA READ 1=
Note: the configuration of the N-DP- TATFALT
Note: the intial status of the time wil
11.3.1.1.3.4 Check initial value of - ch“k memw protection on RGR
11.3.1.1.3.5 Check initial value of e Send 3 TC_ND01_R_MEM_PROT_ENABLE with NDO1_MEM_ID = NDO1_RGR
11.3.1.1.3.6 Check initial value of 8 AS> Send 3 TC_NDO1_R_MEM_LOAD_RAW to load "0x12345678" bytes on " the registers at 0x8000 DE08
11.3.1.1.3.7 Check initial value of 5, [+ AS> wait 200ms
11.3.1.1.3.8 Check initial value of 51 [+ AS> Send an RMAP request to read 4 bytes at address 0x8000 OE08
11.3.1.1.3.9 Check inttial connectio - AS>wat 200ms
11.3.1.1:3.10 Check initisiation of - AS>set tag NDPL-SVS-225_T003
11311311 Chock the s o thel - CS> T003_CO01 | Check that a memory md event has been sent | Count(TM_NDO1
11.2.1 2 Rodundant interface _R_TC_EXECUTION_FAILURE_GENERIC) =
[+ CS> T003_C002 | Check the content nfthe Ipaded memory area | EP_SC_RMAP_DATA_READ I=
11.3.1.3 Configuration zone infilization TALTFALS"
11.3.1.4 TC/TM interlace management
11.3.1.4.1 TC/TM buffer management - CS> T003_C003 | memory protected event | Count(TM_NDOL_R_EVT_ERR_MEMORY_PROTECTED) = 3
511.3.1.4.2 Packet duplication service - CS> T003_CO04 | memory protected event | LastFikered( TM_NDOL
11.3.1.421 Test sequence _R_EVT_ERR_MEMORY_PROTECTED, PARAM, NDO1_MEMPROT_ERR_CNT) = 3
11131422 Test cases - CS> T03_CO0S | memory protected event | LastFifered(TH_NDOL
611.3.1.4.221 Packet duplicatk _R_EVT_ERR_MEMORY_PROTECTED, PARAM, NDO1_MEM_ID] = NDO1_RGR
e 11.3.1.4.22.2 Packet duplicati
11314223 Packet duplicatic - AS> Send a TC_NDO1_R_MEM_PROT_DISABLE with NDO1_MEM_ID = NDO1_RAM to prepare the way for
11.3.1.4.224 Packet duplicatic the next tests
11.3.1 5 PUS services +  AS> Send a TC_NDO1_R_MEM_PROT_DISABLE with NDO1_MEM_ID = NDO1_RGR to prepare the way for
11.2.1.5.1 Telecommand acceptance - the next tests
1131511 Test sequence NDPU-SVS-221 LOCKED  Test Memory load self-test This will check that the memory load B 11.3.1.5.4.2.4 Memory load self-test T AUTOMATIC ~ Validaion  ADF_NDPU-SVS-137 NDPU-SVS-137 Memory  After NDPU- 1:NDPU_IXNFEE
11.3.151.2 Test cases ase service reads back the memory that management service 5V5-225
11.31.5.2 Housekeeping management it has just read to compare it to the » AS> Send a TC_NDO1_R_MEM_LOAD_RAW to write 4 bytes (0x3456789A) on the RGR at 0x8000 OE08. (PUS service 6)
11.31.5.3 Event managemert - Service. telecommand content. *  AS> wait 200ms
11.31.5.4 Memory management - Servi *  AS> set tag NDPU-SVS-221_T001
11.3.154.1 Test sequence The processor register 0x8000 0E08 |+  CS> TO01_COD1 | Check that 3 emory load ermor message has been raised | Count(TH_NDO1
- 11.3.1.5.4.2 Test cases (MAC address) cannot be modified _R_EVT_ERR_MEMORY_LOAD) =
11.3.1.5.42.1 Momory protectic, by the software. T a load command »  CS>T001_C002 | Check the (nntent of the event message | NDO1_MEMORY_ERR_CNT = 1
11.3.1.5.42.2 Memory load (PL. s targeted at this register, the s CS> T001_C003 | Check the content of the event message | NDO1_FAILURE_ADDR = 0x80000E08
11.3.1.5.42.3 Memory profectic, memory will be left unchanged and [+ CS> T001_C004 | Check the content of the event message | NDO1_NUM_ERRON_BYTES = 4
11315424 Memery Isad sef memory load errors wil be - CS>T001_C005 | Check the content of the event message | NDO1_EXPECTED_VALUE = 0x34
11215 425 Memory dump se generated during the readback. - 5> T001_C006 | Check the content of the event message | NDO1_READ_VALUE = 0x00
11.3.1.5.4.26 Memory check s: NDPU-SVS-139  LOCKED Test Memory dump service with N- Simply load 3 memory area with a 11.3.1.5.4.2.5 Memory dump service with N-DPU memory ¥ AUTOMATIC Validation ADF_NDPU-SVS-137  NDPU-SVS-137 Memory After NDPU- 1XNDPU_1XNFEE
11.2.1.5:4.27 Check telocorm) Case DPU memory memory load command, and then - AS> Send a TC_NDO1_R_MEM_LOAD_RAW to load 24 bytes on the SDRAM with [0x1010 2020 3030 management service svs-221
v
>

Nom dtiisateur: Phiippe Plasson _ Mode édtion exclusive
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Les résultats des tests et sequences de tests sont gérés dans le méme module DOORS contenant la
spécification des cas de tests.

Les résultats des assertions produits par les outils de tests sont traités et injectés automatiquement
dans | e modul e DOORS a | "aide de scripts DXL
Des états de syntheses sont générés automatiquement.

Fichier Editer Afficher Insérer Lien Analyse Table Outils Discussions Utilissteur Publish Gestion des changements Aide

o & 5 = = B | | g @ @ g e, B Y 2= = 5 Afficher | T: Test Results || | Tous lesniv v
‘g7 < B 7 + Al 3| Déflement rapide -
e-5V8 D [ Propeny | Test Campaign Name Test Case Description Test Log Test Assertion Resuk Fie 8 Last Resut | Tested 5/ Vers{ IDB Version [ Test Sorpt| Test Resut Test Setup Name | Test Detailed Resut

Intial version, partialy covering the N-DPL ASW V0 4funci NDPUSVS 221 TO0L A SUCCESSS
Valdation ofthe N-DPLI ASW V0.4 functonal scope e _NUM_WRITTEN_I =
Validation of the N-DPL ASW V0.8.0.0man functionalties
Validation ofthe N-DPLI ASW V0.8 2 main functionaities NOPU-SVS-221T00L COte ; SUCCESS
Intial version. patilly covering the N-DPU ASW V0.4funcl e ! A =
Valdation ofthe N-DPLI ASW V0.4functional scope
Validation of the N-DPU ASW V0.8.0.0 main functionalties FT:(’SVS&?’RTE?\PDL\?:LDSE EECDCDESS
Validation of the N-DPL ASW V0.8.2x main functionaities e _READ_ = 0x
Forent Ducelier
Wiliam Recatt
Phiippe Plasson NDPU-SVS-1326  Test Case Result V0.8.0.2 Test Campaign - NDPU-SVS-221 Memory load self-test TSS_NDPU-SVS-137_ ARF_TSS_NDPU-SVS-137_  False v0.8.0.2 Vo850  trunk 8B_SMC_S NDPU-SVS-221_T001_C001 : SUCCESS
1 inrodiuction Run #1 2021-05-18_16-43-53 2021-05-18_16-43-59 - Test> Count(TM_NDO1_R_EVT_ERR_MEMORY_LOAD) = 1

2 Reference documents
3 Temns, defintions and abbrevisted temms NDPU-SVS-221_T001_CO02 : SUCCESS
2 Software overview - Test> NDO1_MEMORY_ERR_CNT =1
5 Software validation specfication task identfication
6 Test setups
7 Test campaigns
8 Test sequence resuk overview
9 Test result overview
10 Test and inspection report
11 Test case and inspection procedure specication
11.1 Gorfiguration procedures
11.2 Analysis procedures
113 Funcional tests
1131 Base services
- 11.3.1.1 Inftaization management
11.3.1.2 Redundant nterface
11.3.1.3 Configuration zone infialzation

11.3.1.4 TC/TM interface management NDPU-SVS-1624 Test Case Result V0.8.2.4 Test Campaign NDPU-SVS-221 Memory load self-test TSS_NDPU-SVS-137_ ARF_TSS_NDPU-SVS-137_  True V0824 V0850 trunk BB_SMC_6 NDPU-SVS-221_T001_C001 : SUCCESS
11315 PUS services 2021-07-13_16-18-02 2021-07-13_16-18-02 - Test> Count(TM_NDO1_R_EVT_ERR_MEMORY_LOAD) = 1
113.15.1 Telecommand acceptance - Ser
113.15.2 Housekeeping management - Se NDPU-SVS-221_T001_CO02 : SUCCESS
113.15.3 Event management - Serviee [5] - Test> NDO1_MEMORY_ERR_CNT =1
113154 Memary managemert - Service |
1131541 Test sequence NDPU-SVS-221_T001_CO03 : SUCCESS
B 1131542 Test cases - Test> NDO1_FAILURE_ADDR = 0xB0000E03
11.3.1.542.1 Memory protecion &
£-11.3.1.5.4.2.2 Memary load (PUSIE NDPU-SVS-221_T001_CO04 : SUCCESS
11113154221 Test case e - Test> NDO1_NUM_ERRON_BYTES =4
I 113154222 Testease res)
| 113154223 Testcase rest NDPU-§VS-221_T001_CO05 ; SUCCESS
1113154224 Test case e - Test> NDO1_EXPECTED_VALUE = 0x34

NDFU-SVS-221_T001_C003 : SUCCESS
- Test> NDO1_FAILURE_ADDR = Ox80000E08

NDPU-SVS-221_T001_C004 : SUCCESS
- Test> NDD1_NUM_ERRON_BYTES =4

NDPU-SVS-221_T001_C005 : SUCCESS
- Test> NDO1_EXPECTED_VALUE = 0:34

NDPU-SVS-221_T001_C006 : SUCCESS
- Test> NDD1_READ_VALUE = 0x00

11.2.1.5.4.2.25 Test case rest,
113154226 Test case rest
11.3.1.5.4.2.3 Memory pretection:
11.31.5.4.2.4 Memory oad sek <5
11.3.1.5.4.25 Memory dump servic
11.3.1.5.42.6 Memary check servi NDPU-SVS-400 Test Case Result V0.3.6.0 Test Campaign NDPU-SVS-139 Memory dump service with N-  TSS_NDPU-SVS-137_ ARF_TSS_NDPU-SVS-137_  False V0.3.4.0 V0731 trunk
-11.31.5427 Check telecommand DPU memory 2010-12-05_17-11-13 2010-12-05_17-11-13
11.3.1.5.4.2.8 Memory managemer|
113,155 Time managemert - Service (5]
11.3.1.5.6 Orvboard morttoring - Service [1
11.3.15.7 Connection test servics - Servict
- 11.3.1.5 Common services
11.32 NFEE Managemert
11.33 Calbraton services
11.34 Science data processing senvices
12 Distrbution lst

NDFU-SVS-221_TO01_CO06 : SUCCESS
- Test> NDD1_READ_VALUE = 0x00

BB_SMC_1 NDPU-SVS-139_T001_C001 : SUCCESS
- Test> Count{TM_NDO1_R_RAW_MEMORY_DUMP_REFORT) = 1

NDPU-SVS-139_T001_C003 : SUCCESS
- Test> NDO1_MEM_NUM_AREAS = 1 AND NDO1_MEM_START_ADDRESS =
0x4FFFFAB0 AND NDO1_MEM_DATALEN_DUMP_TM = 24

NDPU-SVS-139_T001_C002 : FAILURE
- Test> Prev(, PARAM, NDD1_MEM_DATA_DUMP)=0xC0 AND Prev(1, PARAM,
NDO1_MEM_DATA_DUMP)=0xC0 AND Prev(4, PARAM, NDO1_MEM_DATA_DUMF)=
0XAQ AND Prev(23, PARAM, NDOL_MEM_DATA_DUMP)=0x10

- Failure Reason> The assertion '((Prev(, PARAM, 192)(=16} = 102) AND
((Prev(1, PARAM, 192){=UNDEF} = 192) AND ((Prev(4, PARAM, 192){=UNDEF} =
160) AND (Prev(23, PARAM, 192){=UNDEF} = 16Y)))’ failed

- Failure Reason> The expression {Prev(, PARAM, NDO1_MEM_DATA_DUMP) =
192} evaluated to {16 = 192} is false.
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estion des exigences et de la tracabilité

SRS Requirement ID

Matrice de contrble de verification des exigences.
Pour chaque exigence de la SRS, on a le statut du test (SUCCESS / FAILED) ¢
la tracabilité vers : cas de test, rapports de test, test logs, etc.

SRS Requirement Title

NDPU-SR5-2542
NDPU-5RS-2543
NDPU-SR5-8676
NDPU-3R3-8660
NDPU-5R3-8677
NDPU-SRS5-8678

NDPU-5RS-2563
NDPU-SRS-6194
NDPU-SRS-2291
NDPU-5RS-2939
NDPU-5R5-2930

NDPU-SRS-2931
NDPU-3R3-2944
NDPU-5RS-2546
NDPU-3R5-2548

NDPU-SRS-766

NDPU-5R5-2932

NDPU-5RS-3895
NDPU-SR5-5624
NDPU-5RS-7105
NDPU-SRS-5628

NDPU-SRS-3469
NDPU-5RS-3470
NDPU-SR5-3471

ICU SpaceWire nominal interface
ICU SpaceWire redundant interface
Both ICU interfaces enabled

ICV interface selection for TM packet transmission

ICU interface dynamic switching
Timecodes on inactive ICU interface

ICU SpaceWire interface configuration

ICU SpaceWire interface - event at re-connection

SpaceWire packet header contents

Selection of SpaceWire logical addresses for telemetry

Telecommad maximum size

Telemetry packets

Telemetry header summary
N-FEE_A SpaceWire interface
N-FEE_B SpaceWire interface

N-FEE SpaceWire interface configuration

N-FEE SpaceWire interface - protocols

N-FEE SpaceWire interface - logical address
N-FEE_A SpaceWire interface - RX buffer
N-FEE_B Space’ interface - Rx Buffer
N-FEE SpaceWire interface - Tx Buffer

N-FEE configuration interface (RMAP protocol) - Command subset
terface (RMAP protocol ) - Verified Before Write commanc IMPLEMENTED
nterface (RMAP protocol) - Unverified Before Write comme IMPLEMENTED

N-FEE configur
N-FEE configurati

IMPLEMENTED
IMPLEMENTED
IMPLEMENTED
IMPLEMENTED
IMPLEMENTED
IMPLEMENTED

IMPLEMENTED
IMPLEMENTED
IMPLEMENTED
IMPLEMENTED
IMPLEMENTED

IMPLEMENTED
IMPLEMENTED
IMPLEMENTED
IMPLEMENTED

IMPLEMENTED

IMPLEMENTED

IMPLEMENTED
IMPLEMENTED
IMPLEMENTED
IMPLEMENTED

IMPLEMENTED

SUCCESS
SUCCESS
‘SUCCESS
SUCCESS

‘SUCCESS

SUCCESS

‘SUCCESS
SUCCESS
SUCCESS
SUCCESS

FAILED
‘SUCCESS
SUCCESS

NDPU-5VS-509-1CU node address initialization
NDPU-5VS-1156-Boot on redundant link
NDPU-5VS-1179-Dynamic interface switch
NDPU-5VS-1179-Dynamic interface switch
NDPU-5V5-1179-Dynamic interface switch
NDPU-5VS-1179-Dynamic interface switch

NDPU-5VS-509-ICU node address initialization
NDPU-SVS-1180-Spacewire core state
NDPU-5VS-509-1CU node address initialization
NDPU-5V5-858-1CU node address use (HP/LP)
NDPU-5V5-224-Memory load (PUS[6,2]) on the N-DPU

NDPU-5V5-139-Memory dump service with N-DPU memory
NDPU-5VS-417-Nominal fullimage acquisition with test pattern
(NCAMASS)

NDPU-5VS-859-TM headers: common headers
NDPU-5VS-850-detection of N-FEE reconnect
NDPU-5VS-850-detection of N-FEE reconnect

NDPU-5V5-958-N-FEE connection configuration

NDPU-5VS-850-detection of N-FEE reconnect
NDPU-5V5-1490-Cache flushing
NDPU-5VS-1491-Cache flushing

NDPU-5VS-850-detection of N-FEE reconnect
NDPU-SVS-860-N-FEE RX buffer saturation
NDPU-5VS-B60-N-FEE RX buffer saturation
NDPU-5VS-1142-Window programming: large reference case

NDPU-5VS-630-Memory management of the N-FEE
NDPU-SVS-985-RMAP echo mode
NDPU-5VS-985-RMAP echo mode
NDPU-5VS-985-RMAP echo mode

NDPU-5VS-1581 (V0.8.2.4)
MDPU-5V5-1573 (V0.8.2.4)
MNDPU-5WS-1577 (V0.8.2.4)
NDPU-5VS-1577 (V0.8.2.4)
MNDPU-5V5-1577 (V0.8.2.4)
MDPU-5VS-1577 (V0.8.2.4)

MDPU-5V5-1581 (V0.8.2.4)
NDPU-SWS-1578 (V0.8.2.4)
MDPU-3V5-1581 (VD.8.2.4)
MDPU-5V5-1579 (V0.8.2.4)
NDPU-5WS-1622 (V0.8.2.4)

MNDPU-5V5-1625 (V0.8.2.4)
NDPU-SWS-1704 (V0.8.2.4)
MNDPU-5VS-1591 (V0.8.2.4)
MDPU-5V5-1675 (V0.8.2.4)
MDPU-5VS-1675 (V0.8.2.4)

MDPU-5V5-1679 (V0.8.2.4)

MNDPU-5VS-1675 (V0.8.2.4)
NDPU-5V5-1558 (V0.8.2.4)
MNDPU-5V5-1559 (VD.8.2.4)

MNDPU-5V5-1675 (V0.8.2.4)
NDPU-5VS-1678 (V0.8.2.4)
MNDPU-5V5-1678 (V0.8.2.4)
NDPU-SWS-1737 (V0.8.2.4)

NDPU-SWS-1628 (V0.8.2.4)
MDPU-3V5-1694 (VD.E.2.4)
MNDPU-5V5-1694 (V0.8.2.4)
NDPU-5VS-1694 (V0.8.2.4)
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Test
Test
Test
Test

Test

Analysis

Test
Test
Test
Test

PDA-854: memory

load commands.

targetting the CCA of

the simucam B

Status ok: the fa Test

Test
Test

TS5_NDPU-5V5-506_2021-07-12_19-33-49

TS5_NDPU-5V5-1155_2021-07-12_22-39-1;
TS5_NDPU-5V5-1155_2021-07-12_22-55-13
T35_NDPU-5V5-1155_2021-07-12_22-589-1;
TS5_NDPU-5V5-1155_2021-07-12_22-59-1
T35_NDPU-5V5-1155_2021-07-12_22-58-15

TS5_NDPU-5V5-506_2021-07-12_19-33-49
TS5_NDPU-5V5-1155_2021-07-12_22-59-13
TS5_NDPU-SVS-506_2021-07-12_19-33-49
TS5_NDPU-5V5-506_2021-07-12_19-33-49
TS5_NDPU-5V5-137_2021-07-13_16-18-02

TS5_NDPU-5V5-137_2021-07-13_16-18-02
TS5_NDPU-5V5-415_2021-07-09 20-38-45
T35_NDPU-5V5-458_2021-07-16_12-06-27
TS5_NDPU-5V5-843_2021-07-12 20-12-01
TS5_NDPU-5VS-843_2021-07-12_20-12-01

TS5_NDPU-5V5-843_2021-07-12_20-12-01

TS5_NDPU-5V5-843_2021-07-12_20-12-01

TS5_NDPU-5V5-843_2021-07-12_20-12-01
TS5_NDPU-5V5-843_2021-07-12_20-12-01
TS5_NDPU-5V5-843_2021-07-12_20-12-01
TS5_NDPU-SV5-692_2021-07-12 22-38-17

TS5_NDPU-5V5-137_2021-07-13 16-18-02
TS5_NDPU-SVS-864_2021-07-12_21-06-55
TS5_NDPU-5V5-864_2021-07-12_21-06-55
TS5_NDPU-5V5-864_2021-07-12_21-06-55
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Gestion des exigences et de la tracabilité

 Choix de DOORS

— QOutil utilise par les industriels du spatial (ADS, OHB,
...) mais aussi par ’ESA ou le DLR.

— Outil tres mature et tres stable.
— Facilement automatisable et personnalisable via DXL.

— Outil tres versatile et répondant a beaucoup de
besoins.

— Installation du serveur assez simple.
— Cout des licences éleveé : 5 k€.

— Mais, outil qui n’évolue plus et qui est désormais
remplace par DOORS Next Generation.

LESIA "iasr | PSL*



Qualiteé logicielle appliquée au sein du projet logiciel vol PLATO

1. Contexte du projet PLATO
2. Gestion des exigences et de la tracabilité

3. AMDEC logicielle

4. Qualité du code

5. Tests unitaires

6. Intégration continue et tableaux de bord
/. Processus et outils transverses
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AMDEC logicielle

« AMDEC= Analyse des Modes de Déefaillance, de
leurs Effets, et de leur Criticité

« |dentifier les defaillances potentielles causees
par un logiciel :

— Analyse systematique et documentée des
differentes possibilités qu’un composant logiciel a
de défaillir (modes de defaillance), des causes

de chaque mode de défaillance et des effets de
chaque deéfaillance.
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Debut

Ch0|3|r une
fonctlonnallte /
Définir Ies modes de
défaillances .

Identifier les causes et effets des
fautes

}
Proposer des mécanismes de
tolérance, réduction et prévention
des fautes

Toutes les
fonctionnalités sont —
elles analysées—=

Qualité logicielle appliquée au sein du projet logiciel vol PLATO

perte de la fonction
fonctionnement intempestif
déemarrage impossible
arrét impossible
fonctionnement dégradé
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AMDEC logicielle

« AMDEC du logiciel de vol de PLATO réalisée dans DOORS

avec liens vers la SRS

NOPU-SDA-43

NOPU-SDA-51

MOPU-SDA-50

MOPU-SDA-43

NOPU-SDA-48

MOPU-SDA-47

MOPLU-SDA-46

NOPU-SDA-45

MOPLU-SDA-dd

NOPU-SDA-81

NOPU-SDA-82

HSlA

HSIA

HSIA

H3lA

HSlA

HSIA

H3lA

SFMECA

SFMECA

HIA

HSIA

NOPU

NOPU

MOPL

MOPL

NOPU

MOPL

MOPL

NOPU

MOPL

NOPU

NOPU

Functionality

Nominal ICU interface.

Nominal ICU interf:

Nominal ICU interface

Spacebireinterface

Spacelieinterface

Spaceieinteiface

Nominal ICU interface

Nominal ICU interface:

Nominal ICU interface

Nominal ICU interface

Nominal ICU interface.

Nominal ICU interface

Nominal ICU interface.

Nominal ICU interface.

Spacewie interface

SpaceWieinteface

Spacehieinterface

Spacewie interface

Spacelie interface

Spacewie interface
Spacewiieinteiface

SpaceWieinteiface

NOMIMAL_ICU_SPi

MOMMAL_ICU_SPw

HOMINAL_ICLLSP'W

HOMIMAL_ICLLSPw

NOMMAL_ICU_SPw

HOMIMNAL_ICLLSP'w

HOMIMAL_ICLLSPw

NOMMAL_ICU_SP

HOMIMAL_ICLLSPw

NOMMAL_ICU_SP

NOMMAL_ICU_SP

PARITY

DISCONNECT

ESCAPE

CREDIT

WRITE_SYhC

R¥_AHE

Tr_AHE

AX_PACKET_BUFFEF_FULL The Sp:

Hoeffect
or pasketloss (TG or TH ifthe
error ooours duting a packet
yansmission
ortime-code loss f the error
oours during atime-oode

EMC irestfersnce IHamess charscter ransmissin

Hosffect
or packetloss (TC or TH ifthe
srtor aceurs during 3 packet
nansmission
ortime-cade loss if the errer
oecurs during atime-cods

EMC interference { Hamess character ransmissian
Hasffact
or packetloss (TG or TH ifthe
=rior aceurs during 2 packet
nansmission
ortime-cade loss if the error
securs during atime-cods
character transmission

EMC interference { Hamess
Hoeffect
or packetloss (TC or TH i the
snor aceurs during 3 packet
nansmission
ortime-cade loss if the srrer
ooours during atime-sods
character transmission

EMC interference { Hamesz
Ho sffect
orpacketloss (TC or THifthe
entor ooeurs during a packet
Yansmission
artime-cade loss if the errar
oocurs during atime-code
character ransmission

EMC interference { Hamess

SEL

N-DFUH anomaly.  TCPasketlass,

SEU

MN-DPUHM anomaly. TMPacket loss.

RFIFOis f Lirk he Sp

Tr_PACKET_BUFFER_FULL The Space'wirs ransmissic Possible loss of packet.

EARLY_EOP_EEP

INVALID_ADDR

EMC interference ! Hamess TC Packetlass
wirong node address used

by the CU

arurang MEL roursr

configuration

orwrong corfiguration of

the H-DPL ASH TCPacketloss.

WAR

WAR

WAR

able symptoms:

The eraris 1eported by the Spacebire IP core.

The error is reported by the Spacelvire I core.

The erar s reparted by the Spacelie I core,

The enor iz 1eported by the Spaceire IP core.

The error is reported by the Spacelvire IP core

The eniaris P FFoare

Detected i the parity bi of 2 Spaceire ANY

The error oocurs if the length of time sin ANY

The enor occurs if an ESC characteris AMY

The enor occurs if datais received whe AlY

The erior ooours during initialization if a ANY

The enor iz reported by the Spaceire IP core.

An enorresp detected on the ANY

The error responze w as detected on th ANY

There is no mare roomin the Space'Wire Ax FIFOL A

There is no more reom in the Space'wire T« FIFD.

The eraris 1eported by the Spacelire IP core.

The ercris 1=ported by the Spacelie IP core.
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any

A

AN

Compensation

Solt are action:

produce a failure event report

Harchs are acticr

disconnect link [Exchange of silence)
terminate Fis packets with EEP (= reportink
enonta network level)

spill rest of T packet

reconnect

Soltw are action:

praduce 3 failurs suent repart

Harchs are actiare

disconnect link [Exchange of sience)
terminate Fi packets with EEP (= reportlink
enorto netwark evel)

spill st of T packet

reconnect

ol ars sction:

produce a failure event repart

Harchy are actior:

disconnect link [Exchange of silence)
temminate Rk packets with EEP (= report link
enontonetwork level)

spill rest of T packet

reconnest

Soltw are action:

produce a failure event report

Harhy are actiar:

disconnect link [Exchange of silence)
terminate Fix packsts with EEP ( = reportlink
enortonetvork evel)

spill rest of Tu packet

reconnecthii

Solty are action

produce a failure event report

Harchy are actiore

disconnect link [Exchange of silence)
terminate P packets with EEP = reportlink
enonta network level)

spill restof T packet

reconnect

ol are action:

produce a failure event report

Sl ars sction:

produce a failure event repart

transmit againthe packet

S sre sction

produce a failure event repart

1=portin HK parameter the FIFD oceupancy
Design compens stion:

alacate tathe task incharge of the
Spacelwire reception 2 high priority

size praperly the P FIFO

S sre sction

praduce a failure evert repart

1epaitin HK parameter the FIF D oceupancy
Design compensation:

cheok the FIFD occupancy before tying o
wiite 2 packet inthe Spaceire T+ FIFO.
size properythe TaFFO)

Should net acour i the design compensation
isimplemented

Sohw sre sction

praduce a failure evert repart

Solti are action

praduce a failurs suent repart

Ground actior:

checkthe ICU ASW design and the N-DPL
ASW design
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Qualiteé logicielle appliquée au sein du projet logiciel vol PLATO

1. Contexte du projet PLATO
2. Gestion des exigences et de la tracabilité

3. AMDEC logicielle

4. Qualité du code

5. Tests unitaires
6. Tableaux de bord
7. Processus et outils transverses
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Test de
recette

Exigences
systeme

i N

mplémentation
C++

Tests unitaires

Gestion de ” Gestion de e

document=tie projet
Gestionde

configuration’  Issuetracking
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Qualité du code

« Regles de codage

— Choix du standard JSF C++

* JOINT STRIKE FIGHTER AIR VEHICLE C++ CODING
STANDARDS

» Lockheed Martin Corporation
« Standard basé sur MISRA C

* Prise en compte des spécificités du C++ : nombreuses
restrictions

— Pourquoi ce choix pour PLATO

« Heritage des projets précedents (choix réalisé pour le
logiciel de vol de RPW)
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Qualité du code

« Regles de codages : exemples

Nom des types

Restriction sur
les héritages
multiples

Interdiction de la
récursivité

Identification:
Applicability:
Description:

Rationale:
Exception:
Example:

Rule_0460

M

Names representing types (classes, structures, typedef, enumerated types) shall be
nouns and written in mixed case starting with upper case.

Style.

class DiagonalMatrix { .. };
enum RgbBColors {RED, GREEN, BLUE};

Identification: Rule_0880

Applicability: M

Description: Multiple inheritance shall only be allowed in the following restricted form: n interfaces
plus m private implementations, plus at most ane public or protected implementation.

Rationale: Multiple inheritance can lead to complicated inheritance hierarchies that are difficult
to comprehend and maintain.
Note : Interface is class with only pure virtual functions

Exception: -

Example: -

Identification: Rule 1210

Applicability: M

Description: Functions shall not call themselves, either directly or indirectly (i.e. recursion shall
not be allowed).

Rationale: Since stack space is not unlimited, stack overflows are possible.

Exception: Recursion will be permitted under the following circumstances:
1. development of SEAL 3 or general purpose software, or
2. it can be proven that adequate resources exist to support the maximum level of
recursion possible.

Example: -
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Qualité du code

Interdiction de

| " al |l ocat i
dynamique de la
mémoire

Interdiction de
| " ut il i
mot clé volatile

S at

Interdiction de
| " uti |
exceptions

S at

« Regles de codages : exemples

Identification:
Applicability:
Description:

(Hatjynale:

Exception:
Example:

Rule_2080

M

Dynamic heap memory allocation shall not be used.

Repeated allocation (new/malloc) and deallocation (delete/free) from the free
store/heap can result in free store/heap fragmentation and hence non-deterministic
delays in free store/heap access.

Identification:
Applicability:
Description:

|Rat@ngF:

Exception:
Example:

Rule_2080
M
The volatile keyword shall not be used unless directly interfacing with hardware.

h¢ Jvolatile keyword is a hint to the compiler that an object’s value may change in
ways not specified by the language (e.g. object representing a hardware register).
Hence, aggressive optimizations should be avoided.

Identification: Rule 2110

Applicability: M

Pesgyipfpn: d++@xcgptions shall not be used (i.e. throw, catch and try shall not be used.)

Rationale: Tool support is not adequate at this time.

Exception: -

Example: -
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Qualité du code

 Verification des regles de codage

— Outil Logiscope RuleChecker de Kalimetrix
. Pgslde support natif du standard JSF mais possibilité de programmer les
regles
« Cette programmation des regles représente un travail lourd et
complexe.

« 89% des regles de niveau « mandatory » sont vérifiées
automatiquement par Logiscope.

* 4% des regles verifiées par d’autres outils (CppCheck)
* Mécanisme de « relax » des regles avec rapport des jusitifications
— L’outil peut étre utilisé en standalone par les développeurs sur
leur poste via une application dédiée
« Mais pas d’intégration dans U’IDE Eclispe.
— Il est aussi intégré dans les builds Jenkins.

« Mais pas d’information synthétique dans le dashboard de chaque projet
(comme pour les TU ou CppCheck)
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Qualité du code

« Exemple de rapport Logiscope - Rule Checker

Back to PlatoDasLOApp | platoDasLOApprule_main Zi
Violations ordered by Rule
For each of the following rules, you will find the result of rule checking analysis for the files of the application:
Severity Rule Mnemonic Rule Name Violations

Rule 0100_V2 Literal suffixes 0

Rule_0130_V1 errno 0

Rule 0140 V1 offsetof 0

Rule_0150_V1I not use of <locale.hpp> and the setlocale 0

Rule 0160 V1 setjmp and longjmp 0

Rule _0170_V1I not use of signal handling facilities PO u r C h aq u e ré g |e eSt I n d Iq u é Ie 0

Rule 0180 V1 not use of <stdio.hpp= . ~ N 0
nombre de fois ou la regle est 0

Rule 0200 V1 abort, exit, getenv and system Vi O | ée . 0

Rule 0210_V1I not use of time handling functions 0

Rule_0220_V2 pre-processor 0

Rule_0250_V1 #define not be used to create inline macros 0

Rule_0260_V1 #define not to define constantal 0

V3 #include <filename.hpp=> \1<

< Rule_0360_V2 implementation files include the header files that uniquely used 3
ml'é‘ﬂim-“\ Logical expression split 0

Rule_0420_V1I User-specified identifiers 64 characters max 0

Rule_0430_V1 Identifiers underscore 0

Rule_0460_V1 Names representing tvpes 0

< Rule 0470_V4 Variable starts lower case \g

Back to PlatoDaslLOApp | platoDasLOApprule_main

Rule_0470_V4 : Variable starts lower case

On peut accéder a la liste des

fichiers concernés.

-

L=

N

File name State Lines
LOAppWindowDescriptorComparator3.hpp Violated 55
LOAppWindowDescriptorComparatorY.hpp Violated 57




Qualité du code

« Exemple de rapport Logiscope : liste des regles « relachees »

Relaxed Violations Table

Fach relaxed violation is listed in the table below. The text provided by the user when the violation has been relaxed is in column named "Justification". This text should explain why the violation is acceptable.

Severity Rule Mnemonic File Name Line Justification
Rule 0540 V1 L0AppSortedWindowDeseriptorList.hpp 56 public constant used by private members
Rule 0540 V1 LOoAppWindowDescriptorSet.hpp 59 public constant used by private members
Rule_0720_V4 LOoAppMaslc.hpp 50 default operator= and copy constructor used *
Rule 0750 V5 LO0AppMask.hpp 50 default operator= and copy constructor used *
Rule 0750_V5 LOAppPackedMask.hpp 49 default operator= and copy constructor used *
Rule 0750 V5 LOAppWatchdogManager.hpp 45 Interfaces shouldn't have any operator assignment
Rule_1610_V2 LOAppCameraEnginelmpl.cpp 870 |false positive : reinterpret_cast is not an operator
Rule 1610 V2 LO0AppCameraWindowAcqState.cpp 137  |false positive : reinterpret_cast is not an operator
Rule_1610_V2 L0AppCameraWindowAcqState.cpp 140  |false positive : reinterpret_cast is not an operator
Rule_1610_V2 L0AppCameraWindowAcqState.cpp 162 | false positive : reinterpret_cast is not an operator
Rule 1610 V2 LOAppCameraWindowAcqState.cpp 165 |false positive : reinterpret _cast is not an operator
Rule 1610 V2 LOAppCameraWindowDiagState.cpp 387 |false positive : reinterpret_cast is not an operator

I

Les justifications de nerespect des regles
sont données par le développeur directement
dans la code via des commentaires normalises.
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Qualité du code

« Regles de codage et outils

— Quel standard et quel outil si c’etait a refaire ?
« Utiliser un standard de codage supporté par des outils

 Choisir un outil
— Supportant le standard et implémentant un fort % des regles
— Intégrable dans I’IDE
— Intégrable dans le serveur d’intégration continue
— Générant un faible taux de faux positifs
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Qualité du code

« Méetriques

Cyclomatic complexity (VG <=15 Nombre de chemins linéairement
indépendants a travers le code source du
programme

Nesting level <=5 Profondeur de I'imbrication des boucles el

des flux de controle dans tous les module
logiciels du composant évalué

Lines of code (LOC) <=300 Nombre de lignes par fonction

Number of parameters <=7 Nombre de parametre par fonction

Comment frequency >=20% Rapport entre les lighes de commentaires
le nombre de lignes de code source par
fonction
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Qualité du code

« Vérification des métriques
— Outil Logiscope QualityChecker de Kalimetrix.

— Intégreé dans les builds Jenkins.

« Mais pas d’information synthétique dans le dashboard de
chaque projet (comme pour les TU ou CppCheck)

— Pas d’intégration directe dans I’IDE Eclipse.
— Pas de mécanisme de justification des écarts aux
métriques

=> mise en place d’une procédure maison basée sur des
commentaires Doxygen (ce qui permet de generer
automatiquement un rapport)
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Qualité du code

« Exemple de rapport Logiscope - Quality Checker

Functions Metric Level

In the following array you will find for each metric which applies to functions:

s The mnemonic and the name of the metric.

s The min and max bounds for the metric.

» The percentage of components out of bounds.

Mnemonic Metric Name Min Max Out
com freq Comment frequency 0.20 +oo 0.00%
ct_nest Maximum nesting level 0 5 0.00%
ct vg Cyelomatic number (VG), 0 15 031%
de_calls Number of direct calls 0 20 0.62%
ic_param Number of parameters 0 7 0.00%
le_comm Number of lines of comments -00 +o0 0.00%
le_stat Number of statements 0 300 0.00%
v
On peut accéder a la liste des
fonctions concernées
Functions Metric values out of bounds
B Metric : Cvclomatic number (VG)
The objects out of bounds for this metric are listed in the following table:
Functions & Methods name Value
GsdGrspwManagerImpl::processSpacewireError (GsbSpacewireErrorEnum) 18
B Metric : Number of direct calls
The objects out of bounds for this metric are listed in the following table:
Functions & Methods name Value
GsdGrspwManagerImpl::init () 22
GsdGrspwManagerImpl::processSpacewireError (GsbSpacewireErrorEnum) 29




Qualité du code

* Analyse statique :
— Reéalisée avec ’outil CppCheck.

— Exemple de vérifications réalisées par CppCheck :
* Pointeurs morts
« Division par zéro
« Débordements de nombres entiers
« Opérandes de décalage de bits invalides
» Conversions non valides
+ Gestion de la mémoire
« Déréférencement des pointeurs nuls
« Veérification des dépassements de limites
« Variables non initialisées

— OQutil intégré aux builds Jenkins avec rapport de synthese.

— Possibilité d’étendre les vérifications réalisées par CppCheck a [’aide d’addons.
— Mécanisme permettant de supprimer des erreurs (avec justification).

— Force = peu de faux positifs
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Qualité logicielle appliquée au sein du projet logiciel vol PLATO

1. Contexte du projet PLATO

2. Gestion des exigences et de la tracabilité
3. AMDEC logicielle

4. Qualité du code

5. Tests unitaires

6. Intégration continue et tableaux de bord
7. Processus et outils transverses
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Test de
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Exigences
systeme

Implémentation
C++

Tests unitaires

Gestion de ” Gestion de e

document=tie projet
Gestionde

configuration’  Issuetracking
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Tests unitaires

* Les objectifs
— Couverture en lignes : 100%
— Couverture en branches : 80%
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Tests unitaires

 Les outils
« Framework CUnit pour l’écriture des tests unitaires

J// function call
offsetCalculator.calculateOffset (OFFSET_OUTLIER_ACTIVATION, OFFSET EXCLUDED NUMBER);

// check results according to the specifications
CU_ASSERT_DOUBLE_EQUAL (offsetCalculator.getOffsetMean(), OFFSET_VALUE_FC, OFFSET_VALUE_FC_PRECISION};
CU_ASSERT_DOUBLE_EQUAL (offsetCalculator.getOffsetVariance(), OFFSET_VARIANCE_FC, OFFSET_VARIAMCE_FC_PRECISION);

// check results according to the better precision

CU_ASSERT DOUBLE_EQUAL (offsetCalculator.getOffsetMean(), OFFSET_VALUE_FC, OFFSET_VALUE_FC_PRECISION_OVER);
CU_ASSERT DOUBLE_EQUAL (offsetCalculator.getOffsetVariance(), OFFSET_VARIANCE_FC, OFFSET_VARIANCE_FC_PRECISION_OVER);
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Tests unitaires

e Les outils

* Bibliotheque Gcov pour la couverture de code
— Portage de la bibliotheque Gcov vers les architectures LEON

 Outil Gecovr pour la production de rapport de
couverture.

 Plugin Jenkins Corbertura pour le cacul du % de code
testé et pour l’affichage des tendances
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Résultats des tests

count

geofelygeiziegccinagdineciis
Synthese des TU

] (montrer les échecs seulement) agrandir
dans Jenkins Code Coverage

Packages 94% Files 97% Classes 97%Lines 96% Conditionals@
100 1

25?888&51‘8835:?"?% R R TR
oottt { E g
—C

onditionals — Files — Lines — Packages

#5635
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Résultats des tests : (root)

0 échecs (0)

1 018 tests (£0)
A pris 0 ms.
[&Ajouter une description

Tous les tests

Class Durée Echec (diff) Sauté (diff) Pass (diff) Total (diff)
CesdsMNoCreTmPacket 0 ms 0 0 3 3
CesdsPacketTmTestConnection 0 ms 0 0 3 3
CcadsTmCheckMemaory, 0 ms 0 0 3 3
CcsdsTmDumpMemory 0 ms 0 0 3 3
CcsdsTmEventPacket 0 ms 0 0 3 3
CesdsTmHKkPacket 0 ms 0 0 3) 3
CesdsTmPacket 0 ms 0 0 3 3
CesdsTmRepeatedStructurePacket 0 ms 0 0 3 3
FeeWindowDescriptorComparatoryHeapSortEngine 0 ms 0 0 1 1
GsbApidConverterTest 0 ms 0 0 4 4
GsbAuxiliaryParameters 0 ms 0 0 6 5
GsbCcsdsPacketHeaderBaseTest 0 ms 0 0 11 11
GsbCecsdsPacketHeaderTest 0 ms 0 0 12 12
GsbChecksum 0 ms 0 0 20 20
GsbCompoundltemMetaDataTest 0 ms 0 0 2
GsbCompoundltemTest 0 ms 0 0 4
GsbCucTimeTest 0 ms 0 0 18 18
GsbDataPoolManagerimplTemplateTest 0 ms 0 0 3 3
GsbDataPoolManagerStubTest ~ 0 ms 0 0 4 4
GsbDataPoolTest 0 ms 0 0 12 12
GsbDataPoolTimerTast 0 ms 0 0 2 2
GsbDefaultTcParserTest 0 ms 0 0 1 1
GsbDefaultTcPlayerTest 0 ms 0 0 1 1
GsbDlaTransformationTableTest 0 ms 0 0 4 4
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Exempl e
geéneér é

Project Coverage summary

buibd Jemkind

d 1

un

rapport

un

de

couyve

Name Packages Files Classes Lines Conditionals
Cobertura Coverage Report 94% [ 447 || 97% [ 292/302 | 97% [ 293/202 | 96% | 7861/8226 | 80% [ 3109/3909
Coverage Breakdown by Package

Name Files Classes Lines Conditionals

.Jenkins workspace PLATO. GericosBlocks.sources gericos. blocks.data. pool 100% [ 2727 100% [ 2727 100% [ 7tdmil | e7% [ 327k7s 1
enkins workspace. PLATO. GericosBlocks.sources. gericos. blocks.events 100% [ 441 100% [ A4A1 100% [ 209208 | 79% [ 46/58
.jenkins workspace PLATO GericosBlocks sources gericos. blocks. hkldanager 100% [ 44A1 | 100% [ A0 | 100% [ 218218 | 93% [ 7480 1l
.jenkins workspace PLATO. GericosBlocks sources. gericos. blocks.memory, 100% [ &5 100% [ &5 | 100% [ 185185  64% [ 101188
.jenkins workspace PLATO.GericosBlocks sources gericos. blocks. memoryManager 100% [ 2727 | 100% [ 2727 | | 97% [ 491/506 | | ©8% [ 209238 N
_jenkins.workspace. PLATO. GericosBlocks sources. gericos. blocks. mode 100% [ & | 100% [ 8@ | 97% [ Ae7A72 | | 77% [ so0/o04
enkins workspace. PLATO. GericosBlocks.sources. gericos. blocks. monitor 100% [ 2222 100% [ 22022 100% [ 598598 | 93% [ 216/223 |
Jenkins.workspace PLATO. GericosBlocks sources. geficos. blocks. packet 100% [ &6 100% [ & | 100% [ 13938 | 100% [ d0M0
.Jenkins workspace PLATO GericosBlocks sources gericos blocks packet ccsds 100% [ A4/1 | 100% [ 4941 | 100% [ 285285 | 33% [ 702400
.jenkins.workspace PLATO. GericosBlocks sources. gericos. blocks. packet ccsds checker 100% [ &6 100% [ @6 | 100% [ 126M25 99% [ 7a27s
.jenkins workspace PLATO. GericosBlocks sources. gericos. blocks. packet.ccsds.cucTime 100% [ 4@ 100% [ 4@ 100% [ 71 92% [ 2224 |
Jenkins.workspace PLATO GericosBlocks sources.gericos. blocks. packet. ccsds. dataFieldHeader 100% [ 66 | 100% [ 66 || 100% [ 15888 | 100% [ 42M2 |
.jenkins . workspace PLATO. GericosBlocks sources. gericos. blocks. packet ccsds. pus 100% [ 4 | 100% [ 44 | 100% [ G666 | 87% [  60/69 LI
.Jenkins workspace. PLATO. GericosBlocks. sources. gericos. blocks. packet. fifo 100% [ 44 100% [ 44 100% [ siel | 91% [ 2022 [
_jenkins.workspace PLATO. GericosBlocks sources. gericos. blocks. packet interface 100% [ 7w 100% [ @@ 100% [ 7@ N/A
.jenkins workspace PLATO.GericosBlocks sources. gericos. blocks. packet sequence 100% [ @)@ | 100% [ @@ | | 100% [ G4iea | 82% [ 2824 |
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Tests unitaires

38
39
48
41
42
43
44
45
46
437
48
49
50
51
52
53
54
55
56
57
58
59
68
61
62
63
64
65
66
67
68
69
78
71
72
73
74
75
76
77

La couverture détaillée de chaque fichier est aussi accessible.

2 TmOffsetPacketBuilder: :TmOffsetPacketBuilder() {

[SE T R R ¥

e

D D @ @

{//--- reset header members

processId = @;

configurationId = @;

serviceType = 8;

servicaeSubtype = 8;

collectionType = collectionType::WINDOW; ///< @

{//--- reset pointers

camerabDataSet = 8;
offsetTmFifo = @;

void TmOffsetPacketBuilder::setIcuPacketHeader(GsbPacket* icuPacket, uint32_t dataSize, idbCcdNumberType::IdbCcdNumberTypeEnum ccdId,

const GsbTime& currentTimestamp) {

if (icuPacket !=8) {

icuPacket->init();

// set GsbPacketHeader packet length
icuPacket->getHeader().setPacketlength(
sizeof(GsbSpacewirePacketHeader) + sizeof(TmCcsdsPacketHeader) + sizeof(TmDataFieldHeader) + sizeof(TmScisncePacketHeader)
+ datasize);

/{ prepare Spacelire header in the packet to send to the ICU

GsbSpacewirePacketHeader® icuSpacewireHeader = reinterpret_cast<GsbSpacewirePacketHeader*»(icuPacket->getData());
icuSpacewireHeader-»setDla(idbDla: : ICU_NA_LP);
icuSpacewireHeader-»setProtocolIdentifier(gsbSpacewireProtocol: :CCSDS_ID);

/{ prepare CC5SDS header in the packet to send to the ICU

/{ place pointer on the CCSDS header of the built ICU packet

TmCcsdsPacketHeader® icuCcsdsHeader = reinterpret_cast<TmCcsdsPacketHeader*»(icuPacket-»>getData() + sizeof(GsbSpacewirePackstHeader));
icuCcsdsHeader->init();

icuCcsdsHeader-»setProcessId(processId);

icuCcsdsHeader-»setPacketCategory(idbPacketCategoryType: :SD);

/{ set CcsdsPacketHeader packet length (don't forget the 1 byte decrease of CCSDS standard)
icuCcsdsHeader-»>setPacketlength(((sizeof(TmDataFieldHeader) + sizeof(TmScisncePacketHeader)) - 1U) + dataSize);
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Tests unitaires

* Documentation des TU :

— Spécification des tests : genéree avec doxygen +
balises dediees

JE*
* @brief Test of OffsetCalculator::calculateOffset() using a nominal test case
* @pre
* @post
* @result
*
* UT-Purpose> Test the offset calculation algorithm using a nominal test case
¥ UT-Tested function> wvoid OffsetCalculator::calculateOffset(const idbEnabledType::IdbEnabledTypeEnum offsetOutlier
* UT-Type> Functionality
* UT-Description> Check that the method embedding the offset calculation algorithm compute the expected results
* The test case is provided by the PLATO DPA WG. It can be found here :
* https://dev-lesia.obspm.fr/platoalgo/tests/unittest/platoalgo/tests/unittest/offsetCalculatio
*

The required numerical accuracies are specified by the requirement NDPU-SRS-9@22 of PLATO-LES

#*
S
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Tests unitaires

Exemple de documentation des TU généree dayexygen

TUGericosDriversGrspw vz2s.0.0

Unit test librarily GericosDriversGrspw V2.9.0.0

Main Page | Files = |

TUGericosDriversGrspw
Files + GsdGrspwManagerimplTest_processPacketReceivedinterrupt()
File List
gericosDriversGrspwuUnitTests.cpp void GsdGrspwiManagerimplTest_processPacketReceivedinterrupt ( void )
GedGrspw2ManagerimplTest.cpp
GsdGrspw2ManagerStubTest cpp Brief

GsdGrspwinterruptHandlerTest.cpp Test of GsdGrspwianagerimpl: processPacketReceivedinterrupt()

GsdGrsp nagerlmplTest.cpp
GsdGrspwhManagerimplTest_armPacketReception Configuration of the class tested
GsdGrspwManagerimplTest_armPackeiTransmission the spacewire manager must be connected to Spacewire registers_ the packet receiver and the packet error handler

GsdGrspwManagerimplTest_close
Result

the method should redirect packets to the packet receiver or the packet error handler depending on detected emors

GsdGrspwManagerimplTest_configureRegisterAddress

GsdGrspwManagerimplTest_configureTimecode

GsdGrspwhanagerimplTest_configureTimerAndDisconnectRegister Purpose

GedGrspwhanagerimplTest_getNextModulo Check that the method verify the received packet content and alert from errors or forward good packets to the packet receiver
GsdGrspwManagerimplTest_getProtocolld

GsdGrspwManagerimplTest_getStatus Tested function

ManagerimplTest_handleTimeoutTimecode_after_recent_co void processPacketReceivedinterrupt()

anagerimplTest_handleTimeoutTimecode_handle_all_spe«

Test Type

anagerimplTest_handleTimeoutTimecode_handle_all_time Functionality

anagerimplTest_handleTimeoutTimecede_on_first_cal
GsdGrspwManagerimplTest_handleTimeoutTimecode_with_timecode_ Test Description
GsdGrspwiManagerimplTest_initForOpen This method is tested by 10 different ways -
GsdGrspwManagerimplTest_initTimecode_with_error_spacewire_man:
GsdGrspwianagerimplTest_initTimecode_with_success « call the methed without connection to spacewire registers
GsdGrspwhanagerimplTest_isEmpty « call the method with connection to spacewire registers
GsdGrspwManagerimplTest_isFull » call the method packet received
GzdGrepwManagerimplTest_isOpen - call the method packet received
GsdGrspwhanagerimplTest_isReadingProhibited « call the method set receivedPacket and receivedPacket status SUCCESS
GdGrspwManagerimplTest_isRxBufferFul « call the method receivedPacket status SUCCESS and gsbPacketReceiver set

anagerimplTest_monitor_state._closed_isRun « call the method receivedPacket status error EEP
GsdGrspwManagerimplTest_monitor_state_closed not_IsRun « call the method receivedPacket status ermror TRUNCATED
GsdGrspwhlanagerimplTest_monitor._state_connected_IsRun « call the methed receivedPacket status error CRC_DATA_ERROR
GedGrapwianagerimpiTest_monitor_state_connected_not_isRun » call the method receivedPacket status error CRC_HEADER_ERROR
GsdGrspwManagerimplTest_menitor_state_connecting_lsRun
GsdGrzpwManagerimplTest_monitor_state_connecting_not_IsRun
GedGrepwhianagerimplTest monilor_stale_connecting_with_startup_| + GsdGrspwManagerlmplTest_processPacketReceivedinterrupt_routing()
GsdGrspwManagerimplTest_menitor_state_error_|sRun
GsdGrspwManagerimplTest_monitor_state_error_not_lsRun void GsdGrspwiManagerimplTest_processPacketReceivedinterrupt_routing ({ void )
GsdGrspwManagerimplTest_cpen
GsdGrspwiManagerimplTest_processinterupt Brief

pwiManagerimplTest_pr cketReceivedinterrupt

GsdGrsowManaaerimolTest orocessPacketReceivedinterruot routina

Test of GsdGrspwianagerimpl::processPacketReceivedinterrupt() - with protocolldivode = ROUTING ) il
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Qualiteé logicielle appliquée au sein du projet logiciel vol PLATO

1. Contexte du projet PLATO

2. Gestion des exigences et de la tracabilité
3. AMDEC logicielle

4. Qualité du code

5. Tests unitaires

6. Integration continue et tableaux de bord

/. Processus et outils transverses
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Intégration continue et tableaux de bord

 Serveur d’intégration continue
— Jenkins

— Nightly builds avec rapports :
» Etat des builds (code et TU)

Résultats des TU

Couverture de code

Analyse statique

Regles de codage

« Métriques

« Documentation doxygen

— Mais pas de lancement automatisé par Jenkins des
tests d’intéegration et des tests de validation
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Intégration continue et tableaux de bord

ﬁ PLATO ASW

Folder name: PLATO

Vue synthétique de
Jenkins du logiciel de vol (un projet par
bi bli othéqgque + un

PLATO N-DPU Application Software

(SN SN SN SN SN SN Sl SN SN SRR >

+

Nom du projet | Dernier succes Dernier échec

GericosBlock for PlatoDasApp 12 h - #639 10)-#631
GericosCore for PlatoDasApp 12 ) - #406 Imo. 13 ]-#392
GericosDriversAhbstat for PlatoDasApp 12 )-#352 1mo. 4)-#346
GericosDriversAmba for PlatoDasApp 12 -#353 G mo. 27 | -#322
GericosDriversGrelkgate for PlatoDasApp 12]-£#290 1mo. 15)-#282
GericosDriversGrspw for PlatoDasApp 2] 11 h-#440 1mo. 2)-#429
GericosDriversirgmp for PlatoDasApp 12 j-#300 5mo. 0)-#270
PlatoDasApp 1)21h-£422 4 mo. 11 - #357
PlatoDasldb 12 ) - #2659 1mo. 4)-#261
PlatoDasL0App 2711 h-#733 9)11h-#729
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Intégration continue et tableaux de bord

Projet GericosCore for PlatoDasApp

Full project name: PLATO/GericosCore for PlatoDasApp
[@Ajouter une description

|
Tab|eau de bord deS projets Py oo CeecTend

|\_/J\ xyGen HTML @ :: 4000 |

. = -

\J k — EE 2000 3|

e n I n S E Logiscope Rule Checker "E 30 12 oo %

241 2 20 - =g

y Vue Synthethue aVeC Logiscope Quality Checker 5 10 f oo %-
0

tendances pour les

résultat des tests, la

couverture de code et e |

| "anal yse st a tﬁ]DId . 492000000
* Mais, pas de vue

synthétique pour les

Code Coverage

-8 Number of module -#- Lines of Code McCabe's Cyclomatic Number

Résultatsdestests

count
=]
a8

# Cppchﬂck Results o

é [‘F I "IIH I
L
23t
gt
o o SB898858553¢

métriques et les regles G TP Ol 0L Gt
de codage e — _ ﬁ
>Création d’ung«page =~
Confluence Liens permanents T

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
nnnnnnnnnnnnnnnnnnnnnnnnnnn

« Dernier build {#406). il y a 12 j — Classes — Conditionals — Files — Lines — Packages
« tableau de bord) + Dernier build stable (#406) il y a 12 | |

« Dernier build avec succes (#406), il y a 12 Cppcheck Trend

regroupant tous les [ g s e ) g —
- . .-, N « Last completed build (#406), ily a 12 j Eﬁ
indicateurs lies a la o
2 —
ualité du projet - Eree]
q proj i
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Intégration continue et tableaux de bord

Le tableau de bord du |l ogici el de vol P
qualité a partir deduildsJenkins.

Avec une seule page, on a acces une bonne visionaldette technique» du projet.

| déeal ement, cette page devrait étre g
i ndi cateur chiffreée synthétiqgue (metr.i

Core Ahbstat Amba Grelkgate Irqmp. Grspw Blocks LO0App 1db

o (]

n
u

é
g

Build Jenkins

JENKINS last build failed {m
rules indi pdated
Cppcheck Error count (all except 0 0 0 0 0 [+]
Information)
ger les erm
CppCheck concemnant IappDefine)
REOPENED
Metrics (% out)  Comment frequency o 0 o 0 0 3241
oPEN
Maximum nesting level | 0 0 0 0 0 0 0
2. Améliorer le
IN PROGRESS
Cyclomatic number o 0 0 0 o
VG
we &iiorer le nombre orer le nombre
. cyclomatique dans Ia lib ID5 OPEN
& - Ameliorer le nombre
closep
Number of direct calls o 0 o 0 0 Q.62 o
orer le nombre
[ 5556RS=257 - Améliorer le nombre
cLosen
Number of parameters | 0 0 0 0 0 0 0 0
Number of lines of 0 0 0 0 0 0 0 0
comments
Number of statements 0 0 0 0 0
Coding rules. Count of mandatory 0 oY +] 0 0 oD
le violat
fule violations iger les régles A ger dans 12 1o
DB les régle: ope REOPENED
ur UT Count 2 2 6 65 322
Failed UT count 0 0 0 0 0 13
Code coverage lines 100 52 82
)
[ 558-5+% - MAJ GericosBlocks pour
Jenking>PLATO CLOSED
Code coverage 25 6@
conditionals (%)
Documentation status NC NC NC 46.48% @ NC

(%)



Intégration continue et tableaux de bord

Afin de minimiser
la dette technique,
un tableau de
synthese qualité
est ajouté a chaque
tache technique de
développement
(tache JIRA).

Permet au chef de
projet d’
vision fine du
travail restant a
faire.

Le développeur ne
ferme la tache
seulement si tous
les objectifs qualité
sont atteints => pas
de dette.

PLATO-DAS-LO-APP / PDL-388 Science configuration service - part 1/ PDL-3

Common science parameter management

# Edit Q Comment Assign  More v Close |ssue
v Details
Type: B Sub-task
Z Major
Mone
None
V1.0 Sprint

~ Description

Design

Reopen |ssue

Evolution de science::icamera:CommonScienceParameterSet

= Mettre & niveau CommonScienceParameterSet 3 partir du contenu de TC_NC{$cun} R_COMMON_SCI_PARAMETER_LOAD

" Tous les parameétres de la TC doivent se retrouver dans la classe.

Status:
Resolution

Fix Version/s:

= Dans le choix du nom des paramétres, remplacer les abbréviations par le terme complet : ex BGRND deviet Background

= Supprimer la fonction reset() qui ne sert 3 rien dans ce cas.

= Ajouter les getters et setters
= Ajouter une fonction serialize()

a \Vrc®cijcunR_ COMNIPN]ICI GARAMETER LOAD

" |l s'agit de créer un parser sur le modéle de TcNdpuCereConfigurationLoadParser (3 I'exception que c'est le parser qui remplit directement |a structure CommonScienceParameterSet)

= Remplir dans le parser a partir du data pool |a stucture CameraDataSetimplicommonScienceParameterset

TC_NC{Scun} R_COMMON_SCI_PARAMETER_DUMP / TM_NC{Scun} R COMMON_SCI_ PARAMETER_DUMP

= || s'agit de créer un parser sur le modéle de TcMNdpuCeoreConfigurationDumpParser

" On utilise la classe ldbTmNcamSCommonScienceParameterDumpRepeortProducer pour la production du pagquet

SRS Requirement : NDPU-5R5-6586 ; NDPU-5R5-6589 ; NDPU-5R5-6590 ; NDPU-5R5-6592 ; NDPU-SR5-7826 ; NDPU-5R5-6593

KJT/ Metrics / Coding rules / CppCheck

Files
= |0AppCommonScienceParameterSet.cpp
= |0AppCommonScienceParameterSethpp
® |0AppTcMcamSComSciParLoadParser.cpp
» |0AppTcMcamSComSciParloadParser.hpp
» L0AppTcMcamSReqComSciParDumpParser.cpp
» L0AppTcMcamSReqComSciParDumpParser.hpp

K = [0AppCameraDataSethpp

Lines

= 100%
= 100%
= 100%
= 100%
= 100%
= 100%
= 100%

Conditionnals
= 30%
= N/A
= 38%
= N/A
= G95%

= NfA

Metrics Coding Rules CppCheck TU comment

= OK
= OK
= OK
= OK
= OK
= OK
= OK

OK
OK
OK
OK
QK
QK
QK

OK
OK
OK
OK
OK
OK
OK

OK
OK
OK
OK
QK
QK
QK

\

)
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Qualiteé logicielle appliquée au sein du projet logiciel vol PLATO

1. Contexte du projet PLATO

2. Gestion des exigences et de la tracabilité
3. AMDEC logicielle

4. Qualité du code

5. Tests unitaires

6. Intégration continue et tableaux de bord

7. Processus et outils transverses
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systeme recette
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Processus et outils transverses

* Gestion de configuration

— Qutil : Subversion

« Heéritage des projets precédents

« La migration vers Git envisagée pour les projets futurs
— Plan de management de la configuration

e Couvre la documentation, le code, les modeles UML, les
données et fichiers utilisés pour les tests, |’image des
logiciels produits, etc.

* EX. :

— Arborescence subversion
— Procédure pour la création des « tags » subversion
— Procédure pour la gestion des numéros de version du logiciel
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Processus et outils transverses

 Gestion de la documentation
— Procédure d’attribution des

ESA UNCLASSIFIED - For Officil Use

reférences pour les documents —-
« Regles édictées par le projet PLATO
au niveau de l, ES A gﬁzgll?:011ment Configuration and Management

« Exemples :
— PLATO-LESIA-PL-SP-0001
— PLATO-LESIA-PL-PLN-0002
— PLATO-LESIA-PL-TR-0003

— GED
« LESIA : serveur Cotranet
« ESA : serveur Eclipse e
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Processus et outils transverses

« Systeme de gestion de contenu (CMS)

— Utilisation de Confluence (Atlassian)
 Blog
* Notes de réunion
* Procédures et How to
* Notes techniques « informelles »
» Dashboard
* Documents
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Processus et outils transverses

Confluence pour la gestion du contenu

& Confluence Spaces ¥  People Create . Search
PLATO N-DPU Application & Pages / PLATO N-DPU Application Software Home # Edit % Saveforlater @ Watching o Share =
Software
[E Pages
99 Blog Add how-to article
SPACE SHORTCUTS
3 HowTo Title Creator Modified
O Listes de fichiers Comment configurer CppCheck pour qu'il ne retourne pas d'erreurs "missing include files" Philippe Plasson yesterday at 2:09 PM
(@ Notes de réunion Comment installer le serveur de licence de I'outil DXL Editor Pro ? Philippe Plasson Sep 17, 2021
OV Articles de dé
e Comment justifier la non atteinte de couverture 7 William Recart Jun 21, 2021
PAGE TREE Importer le workspace Eclipse Lee Roy Malac-Allain May 07, 2021
* PLATO N-DPU Application Software - Qu N o . :
Comment utiliser les générateurs de tests unitaires Kimberley Berisha Feb 23, 2021
* Articles de dépannage
Comment installer un client DOORS et I'outil RPE Philippe Plasson Feb 04, 2021
* Documents
> N-DPU ASW Dashboard How to know if the N-DPU ASW is running when no TM packets are received Philippe Plasson Jan 13, 2021
> How To How to know who uses the DOORS floating licenses? Philippe Plasson Dec 17, 2020
> Notes de réunion Comment gérer le serveur de licence DOORS Philippe Plasson Dec 17, 2020
» Technical notes How to generate a word document from a DOORS module? Philippe Plasson Dec 17, 2020
* Listes de fichiers
How to generate the SDD DOORS module from the UML model? Philippe Plasson Nov 16, 2020
* TS-LEON3
How to install the DOORS DXL eclipse workspace ? Philippe Plasson Aug 10, 2020
* N-DPU ASW - Logiscope Issues
Comment resetter & distance une carte de développement GR712RC ou la carte N-DPU BB? Philippe Plasson Aug 04, 2020
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Processus et outils transverses

 Systeme d’issue tracking

— Utilisation de JIRA (Atlassian)
« Gestion des taches techniques
» Gestion des anomalies
« Gestion des évolutions
« Gestion de projet « agile » (backlog, sprints, versions)
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Processus et outils transverses

Sy st e metracking: HBRAU e

Dashboards ¥ Projects ¥ Issues ¥ Boards v Create

€ Jira Software

PLATO DAS DEV V1.0 Sp rint @® 63 days remaining Complete Sprint Board v e
QUICK FILTERS: ~ Only My Issues  Recently Updated

E Backlog

[[D Active sprints TO DO IN PROGRESS DONE CLOSED

22 Reports > Aymeric MENAGER 8 issues
> Baptiste GOUESBET 22 issues
> Lee Roy Malac-Allain 18 issues
~ Nicolas Gauthier 26 issues

«

PDA-9T7 ®

change the value of
OffsetDescriptorSet:PIXEL COUNT

PDL-387 m

Window reconstruction procedure -
part 2 (offset, background,

Mettre a jour
FeeWindowDescriptorSet:WINDOW

window programing doesn't
complete if the CCD readout order

smearing) _COUNT = 44123 is 4,3,2,1
O= = & Oz
PDA-894 Finaliser la qualité de GericosBlocks
PDL-1024 m ] m POA-836 m

PDA-910 m

couverture TU blocks

BA

PDL-401 m

Observation service - Science data

romlar nracaccine - nactk 1

Background window
reconstruction

=~
BA

PDL-403 @

Offset calculation

PDL-401 Observation service - Science data reg...

Impact of N-FEE pixel decoding
from signed to unsigned

k

PBA-962
Intégrer I''DB 0.9.0.0

Qualité logicielle appliquée au sein du projet logiciel vol PLATO

N

Fee diagnosis: timeout
o

- (N
Window programming gets
corrupted if the software returns to

standby
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