
Simulink Report Generator

Simulink  Design Verifier

Requirement Based 
Functional Test Cases

Test Cases identified 
using Formal Methods

Modelling Standards Simulink Check

Simulink Test

Design constraints 
(Equivalence classes, Boundary 
Values, Derived Requirements) Simulink Coverage

SWRS + SADD

MODEL

Req. Baseline

REQUIREMENTS

• Software Development Plan (SDP)
• Modeling and Design Standards

• SW Requirements Specification (SRS)
• Software Logical Model
• Req. Traceability Matrix

• SW Design Document (SDD)
• Software Architectural Design
• Software Behaviour
• Internal Interface Design

• Software Verification Report (SVR)
• Autocode input model review
• Test Traceability Matrix
• Model Conformance Report
• Model Coverage Report

…

Requirements Toolbox
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SOURCE CODE

• Software Development Plan (SDP)
• Coding standards
• Test Traceability Matrix
• Tool Validation Documentation

• Software Unit Integration Test Plan 
(SUITP)

• Software Validation Report (SVR)
• Code Generation Report
• Software Unit Test Report
• Software Code Traceability Matrix 
• Code Coverage Report
• Robustness Report
• Independent SW Validation Report
• Review and Inspection Reports 

…

Embedded Coder

Simulink Code Inspector

Polyspace Bug Finder

Polyspace Code Prover

Coding Standards

Simulink Test
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Automatic Code Inspection - structure and traceability

Source Code Traceability
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Prove Absence of RT Errors

Software in the Loop (SIL) Unit Testing

Simulink Requirements

Model Conformance Checks

Prepared by: Ossi Saarela, MathWorks
osaarela@mathworks.com 

+1-508-647-1618 

ECSS Workflow for Automatic Code Generation

Reuse of Previous Test Cases
Addition of Real-Time specific Test Cases Simulink Report Generator

Coder Settings

Validation 
Objectives Settings

Test Environment Settings

Code Conformance (MISRA,…)

Simulation Cases Results

EXECUTABLE OBJECT 

CODE

Compiler

Processor and Hardware in the Loop (PIL and HIL) Unit Testing

Simulink Coverage
Code Coverage

SIL Test Cases Results

Coverage Metrics

Doc Templates Scripts

Testing Environment Settings

Doc Templates Scripts

Architecture Design

ARCHITECTURE

Architecture, Design, Source 
Code and Test Case 

Traceability

Requirements Allocation
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System Composer
Architecture Model

Code coverage versus criticality category A B C D

Source code statement coverage 100% 100% AM AM

Source code decision coverage 100% 100% AM AM

Source code modified condition and decision coverage 100% AM AM AM

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

per ECSS‐Q‐ST‐80 clause 6.3.5.2.

ECSS-E-ST-40C – 5.5.3 Coding and testing
5.5.3.1 Development and documentation of the software 
units
5.5.3.2 Software unit testing 

ECSS-Q-ST-80C
6.2.3 Handling of critical software
6.2.3.2 a.  The supplier shall define, justify and apply 
measures to assure the dependability and safety of critical 
software.

ECSS-E-ST-40C – 5.4.3 Software Architectural Design

5.4.3.1 Transformation of  software requirements into a software 
architecture

ECSS-E-ST-40C – 5.2.2 Software related system requirements analysis

5.2.2.1 Specification of system requirements allocated to software 

5.2.2.2      Identification of observability requirements  

ECSS-E-ST-40C – 5.3.2.4 Automatic Code Generation

ECSS-E-ST-40C – 5.4.2 Software Requirements Analysis

5.4.2.1 Establishment and documentation of software 
requirements

5.4.2.3 Construction of a software logical model

ECSS-E-ST-40C – 5.5.2 Design of Software Items

5.5.2.1 Detailed design of each software component

5.5.2.4 Software detail design method

ECSS-E-ST-40C – 5.5.4 Integration
5.5.4.1 Software integration test plan development

ECSS-E-ST-40C – 5.6 SW validation process
5.6.2.1 Establishment of a software validation process

ECSS-E-ST-40C – 5.8 SW verification process
5.8.2.2 Selection of the organization responsible for 
conducting the verification
5.8.3.3 Verification of the software architectural 
design
5.8.3.4 Verification of the software detailed design
5.8.3.5 Verification of code
5.8.3.10 Verification of software documentation
5.8.3.11 Schedulability analysis for real-time software
5.8.3.12 Technical budgets management
5.8.3.13 Behaviour modelling verification

ECSS-Q-ST-80C
6.2.4 Software configuration management
6.2.4.1 a.  ECSS-M-ST-40 shall be applied for software 
configuration management, complemented by the following 
requirements.

ECSS-Q-ST-80C
6.2.6 Verification
6.2.6.1 a.  Activities for the verification of the quality 
requirements shall be specified in the definition of the 
verification plan.
6.2.6.5 a. Software containing deactivated code shall be 
verified specifically to ensure that the deactivated code 
cannot be activated or that its accidental activation cannot 
harm the operation of the system.

ECSS-Q-ST-80C
6.2.8 Automatic code generation
6.2.8.1 a. For the selection of tools for automatic code generation, the 
supplier shall evaluate the following aspects:
1. evolution of the tools in relation to the tools that use the generated 
code as an input;
2. customization of the tools to comply with project standards; 
3. portability requirements for the generated code; 
4. collection of the required design and code metrics; 
5. verification of software components containing generated code; 
6. configuration control of the tools including the parameters for 
customisation;
7. compliance with open standards.

ECSS-Q-ST-80C
6.2.8 Automatic code generation
6.2.8.2 a. The   requirements   on   testing   applicable   to   the   automatically   
generated   code   shall   ensure   the   achievement  of  the  same  objectives  as  
those  for  manually generated code. 

ECSS-Q-ST-80C
6.2.8 Automatic code generation
6.2.8.5 a. Adherence to modelling standards shall be verified. 

ECSS-Q-ST-80C
6.3.2 Software requirements analysis
6.3.2.4  a. In   addition   to   the   functional   requirements,   the   technical 
specification shall include all non-functional requirements  necessary  to  satisfy  
the  requirements  baseline, including, as a minimum, the following: 
1. performance, 
2. safety, 
3. reliability, 
4. robustness, 
5. quality, 
6. maintainability, 
7. configuration management, 
8. security, 
9. privacy, 
10. metrication, and 
11. verification and validation. 
NOTE:  Performance  requirements  include  requirements  on numerical 
accuracy. 

ECSS-Q-ST-80C
6.3.3 Software architectural design and design of software items 
6.3.3.2  a. Mandatory and advisory design standards shall be defined and 
applied.

ECSS-Q-ST-80C
6.3.4 Coding
6.3.4.1 a. Coding   standards   (including   consistent   naming   conventions  
and  adequate  commentary  rules)  shall  be specified and observed. 

ECSS-Q-ST-80C
6.3.5.1 Testing and validation
a. Testing shall be performed in accordance with a 
strategy for each testing level  (i.e. unit,  integration,  
validation  against  the  technical  specification,  validation    
against    the    requirements    baseline,    acceptance),    
which    includes:
1. the types of tests to be performed; 
2. the   tests   to   be   performed   in   accordance   with   
the   plans   and   procedures; 
3. the  means  and  organizations  to  perform  assurance  
function  for  testing and validation.
NOTE For examples  for  item  1  are:  functional,  
boundary,  performance, and usability tests.

ECSS-Q-ST-80C
6.3.8 Maintenance
6.3.8.1  a. The  organization  responsible  for  maintenance  shall  be  identified  
to  allow  a  smooth  transition  into  the  operations and maintenance.    
requirements   on   testing   applicable   to   the   automatically   generated   code   
shall   ensure   the   achievement  of  the  same  objectives  as  those  for  
manually generated code. 
NOTE: An  organization,  with  representatives  from  both supplier  and  
customer,  can  be  set  up  to  support  the  maintenance  activities.  Attention  is  
drawn  to  the     importance     of     the     flexibility     of     this     organization     
to     cope     with     the     unexpected     occurrence  of  problems  and  the  
identification  of  facilities    and    resources    to    be    used    for    the    
maintenance activities.

ECSS-Q-ST-80C
7.1.7 Numerical accuracy 
a. Numerical accuracy shall be estimated and verified.

For compliance details reference SAVOIR-HB-005-i1 Volume 1 “Guidelines for the Automatic Code Generation for AOCS/GNC Flight SW Handbook: Volume 1 – General concepts”, Sections 5.1 and 5.2
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