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INTRODUCTION
The model-based representation of the requirements or the design of a system has a lot of 
advantages. It is possible to directly generate the code associated to the modeled system 
automatically; that means :
Faster development and validation 

Earlier and easier verification and validation by means of simulation

IMPACT ON THE 
STANDARD

SW ENGINEERING 
Specification

Design 
Implementation

Testing

SW PRODUCT ASSURANCE
?

which specific SWPA Tasks have to be 
performed when adopting this methodology?
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INTRODUCTION

In ECSS-Q-ST-80C rev1 there is a dedicated section for the automatic code generation, in particular 
the clause 6.3.4 highlights the importance of the verification of the coding standards implementation 
through the application of specific software quality objectives

Coding standards 
shall be applied 
and observed 

The coding 
standards 

depends on SW 
quality objectives

Quality models, 
shall be used to 

specify  SW 
quality 

requirement
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THE PROBLEM

The characteristics used to specify the quality models (basis for the identification of process 
metrics ) are the same for classic code development and automatic code development. This 
point raises important questions

Are all these classic metrics suitable for assessing also the quality of the automatically generated code? 
 which of the existing classic code metrics  do already cope with such quality evaluation

Is it necessary to define new quality properties that ensure the expected quality of the generated code? Can 
this properties be independent from the adopted language / tool?

Is it necessary to define some models quality metrics that combined with the code metrics for the quality 
evaluation?
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SW QUALITY MODEL PROPOSAL
Our goal is to present a tailoring of a SW Quality Model fitting with the peculiarities of the automatic code 
generation 

 Identification of relevant project characteristics

 Selection of related base/derived metrics

 Allocation of measurement activities to life cycle processes

 Definition of evaluation / analysis criteria:
• to use the metrication results as a means of monitoring and steering the project it is necessary to 

define limits or thresholds that individual metrics should not exceed

 Detailed definition of data to be captured

The ECSS‐Q‐HB‐80‐04 Handbook describes the approach to be taken for the definition and implementation of 
an effective and efficient metrication programme for the development of software in a space project

The tailoring of a metrication programme for an individual project requires several steps
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SW QUALITY MODEL PROPOSAL :HOW?

Previous 
experiences

TASI AOCS 
team support

Reference 
guidelines 

ESA GUIDELINES (SAVOIR-HB-005_i1 Vol2 
Automatic Code Generation for AOCS & 

GNC Flight SW)  
General concepts provide modelling rules and 

guidelines to develop AOCS models using 
MATLAB/SIMULINK in order to ensure the 
generated code being functionally correct, 

compliant with the existing standards as well 
as readable, reusable and maintainable.

TAS INTERNAL GUIDELINES : This document 
provides the guidelines for AOCS engineers 
that aim at designing an AOCS application 

through code generation process

AIMONS STUDY  : Model-based engineering 
with numerous tools for each step of the process 

have been developed to refine this newcomer 
ACG ( automatic code generation) process

SIMULINK 
AUTOCODING 

didactic experience 

TASI 
SWPA&SWENG 



THALES ALENIA SPACE LIMITED DISTRIBUTION

PROPRIETARY INFORMATION
This document is not to be reproduced, modified, adapted, published, translated in any material form in whole 
or in part nor disclosed to any third party without the prior written permission of Thales Alenia Space.
© 2023 Thales Alenia Space All rights reserved

Date:
Ref:
Template: 83230347-DOC-TAS-EN-011

/// 9
28/09/2023

SIMULINK AUTOCODING DIDACTIC EXPERIENCE :DESCRIPTION

We used a free didactic on line model composed by three Sub-System (SS):
The Controller SS: implemented using a PID

The Sensors SS: used to measure the needed information from the SpaceCraft model

The Space Craft SS

We applied the auto coding process to a single subsystem and to the whole system using the Simulink Coder that 
generates and executes C and C++ code from Simulink model
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SIMULINK AUTOCODING DIDACTIC EXPERIENCE :PROCESS
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SIMULINK AUTOCODING DIDACTIC EXPERIENCE :MODEL OUTPUTS

Coverage Report
A .html report can be read by everyone and does not require a Matlab license

Model Architecture in a readable format
A .xsl file for the architecture mapping with the generated code

Requirements report
It can be a  .docx, .pdf, .htlm and it can be a report for one or more sets of requirements

Model metric and complexity report
It is a  .html report that provides metrics about size, architecture, readability

Auto generated code
For code and traceability metrics evaluation
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SIMULINK AUTOCODING DIDACTIC EXPERIENCE :MODEL METRICS

The Product metrics identified and applicable to the model are summarized in the table 
below:
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SIMULINK AUTOCODING DIDACTIC EXPERIENCE :MODEL METRICS

For each metric we have identified

Main Characteristic
Sub Characteristic
Metric name
Goal
Owner / Producer
Target audience
Evaluation method
Formula
Interpretation of measured value
Life cycle phase
Applicability
Pre-conditions
Report format



THALES ALENIA SPACE LIMITED DISTRIBUTION

PROPRIETARY INFORMATION
This document is not to be reproduced, modified, adapted, published, translated in any material form in whole 
or in part nor disclosed to any third party without the prior written permission of Thales Alenia Space.
© 2023 Thales Alenia Space All rights reserved

Date:
Ref:
Template: 83230347-DOC-TAS-EN-011

/// 14
28/09/2023

SIMULINK AUTOCODING DIDACTIC EXPERIENCE :MODEL METRICS 
EXAMPLE
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FUTURE LINES OF WORK

Model metrics vs Code metrics analysis
Comparison of model complexity metric and code metric . Are necessary different thresholds?  

Application of traceability between in models and software requirements

The safety and security topics: security requirements and other critical requirements must be 
included in the model design development to be included in the generated code

SW tests (unit, integration and validation): the tests performed at model level have to be performed 
also at code level

Process related metrics

Testing on AOCS development 
Define new thresholds for auto generated code complexity  
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CONCLUSION

As specified in ECSS E 40: the trend in SW ENG is to move from a document centric development 
towards a model centric development and the interpretation of the standards has to evolve with the 
appearance of the model. 

This paper wants to be a starting point common metrication program in order to evaluate SW auto 
generated code quality and a little step forward for the standard evolution.

A well-defined and thoughtful approach to Software Quality Assurance is necessary to allow auto 
coding to become a trusted solution.
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