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Abstract: The Assessment Report describes the Assessmentresults in the frame of V&V activ-
ities in the openETCS ? project. According to the CENELEC EN50128:2011 ? standard, the
assessment is a ~ Process of analysis to determine whether software, which may include process,
documentation, system, subsystem hardware and/or software components, meets the specified
requirements and to form a judgment as to whether the software is fit for its intended purpose.”

Disclaimer: This work is licensed under the "openETCS Open License Terms' (0OLT) dual Licensing: European Union Public
Licence (EUPL v.1.14+) AND Creative Commons Attribution-ShareAlike 3.0 — (cc by-sa 3.0)

THE WORK IS PROVIDED UNDER openETCS OPEN LICENSE TERMS (oOLT) WHICH IS A DUAL LICENSE AGREEMENT IN-
CLUDING THE TERMS OF THE EUROPEAN UNION PUBLIC LICENSE (VERSION 1.1 OR ANY LATER VERSION) AND THE
TERMS OF THE CREATIVE COMMONS PUBLIC LICENSE ("CCPL"). THE WORK IS PROTECTED BY COPYRIGHT AND/OR
OTHER APPLICABLE LAW. ANY USE OF THE WORK OTHER THAN AS AUTHORIZED UNDER THIS OLT LICENSE OR COPY-
RIGHT LAW IS PROHIBITED.

BY EXERCISING ANY RIGHTS TO THE WORK PROVIDED HERE, YOU ACCEPT AND AGREE TO BE BOUND BY THE TERMS
OF THIS LICENSE. TO THE EXTENT THIS LICENSE MAY BE CONSIDERED TO BE A CONTRACT, THE LICENSOR GRANTS
YOU THE RIGHTS CONTAINED HERE IN CONSIDERATION OF YOUR ACCEPTANCE OF SUCH TERMS AND CONDITIONS.

http://creativecommons.org/licenses/by-sa/3.0/
http://joinup.ec.europa.eu/software/page/eupl/licence-eupl

This work is licensed under the "openETCS Open License Terms" (0OLT).
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Modification History

Version | Section | Modification / Description Author

0.1 all template of 1st version Abdelnasir Mohamed

0.2 all entering assessment result of ADD doc- Frédérique Vallée
ument

0.3 all conversion to LaTeX Marc Behrens
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1 Information about the Contract
1.1 Customer\ Organization\ Authority
The customer of the assessment is the OpenETCS project represented by the project leader:

Klaus Riidiger Hase

Project Leader openETCS

DB Netz AG

Volckerstrasse 5

80939 Miinchen, GERMANY

1.2 Assessor\Contractor
Frédérique Vallée

All4dtec

Immeuble Odyssée Batiment E
2-12, rue du Chemin des femmes
91 300 MASSY

France

Norbert Schifer

AEbt Angewandte Eisenbahntechnik GmbH
Adam-Klein-Str. 26

90429 Niirnberg

Germany

Accredited assessor according to EN 17020

Contact:
. Norbert.Schaefer @aebt.de
Norbert Schfer +49 911 520992 - 13
Frédérique Vallée Frederique.Vallee @all4tec.net

+33 (0)1 78 85 81 43

This work is licensed under the "openETCS Open License Terms" (0OLT).
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1.3 About the contract

The openETCS organization consists of the openETCS consortium ? as being initiated by the
ITEA?2 labelled project ?.

The Assessment is performed on the generic, vendor independent openETCS Software. Normally
an Assessment for SW and SW development process is done after getting an order from a specific
manufacturer\Producer, in this case the customer of the Assessment is the openETCS Consortium
itself.

The Safety Integrity Level of the developed SW is SIL4 and therefore an expert assessment is to
be prepared in accordance with EN 50128:2011 for SIL 4.

Frédérique Vallée (Alldtec) and Norbert Schifer (AEbt) have been tasked with the independent
expert assessment of the software and of the software development process of the openETCS.

This work is licensed under the "openETCS Open License Terms" (0OLT).
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2 General

2.1 Glossary\List of Abbreviations

ETCS European Train Control System
ERA European Railway Agency
EVC European Vital Computer
FMEA Failure Mode Effect Analysis
SIL  Safety Integrity Level
SRS System Requirement Specification
V&V Verification & Validation

Table 1. Assessment Glossary

2.2 Referenced standards, guidelines and directives
e References from the openETCS template

Document Date

EN 50128 Railway applications - Communications, signaling and | 2011
processing systems - Software for railway control and protection
systems

Table 2. Referenced Documents

This work is licensed under the "openETCS Open License Terms" (0OLT).
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Introduction

3.1 |Initial situation

The openETCS project has the goal to develop a semi-formal followed by a strictly formal
OBU model realizing functionalities of the UNISIG SRS-SUBSET-026, baseline 3, required
for running on the ETCS level 2 of the Utrecht-Amsterdam track. The purpose of this formal
model is to increase and spread consistent understanding of the subset, where it can be used as
an artifact for testing, analyzing, verification and validation and also for further development
purposes by industrial actors. This shall be achieved within a framework that is based on an open
source concept. The ETCS On Board Unit EVC software model depicted in Figure 1 will be the
focus of the software assessment according to the EN 50128:2011.

ETES System

Conlguistion

Train

Figure 1: Top level architecture view of the ETCS OBU

3.2 Scope of the assessment
The scope of the assessment will cover three main categories of the openETCS software develop-
ment. These are:

e Project and Software Quality assurance
e Verification & Validation and

e Safety

3.3 Contents of the assessment and issues of concern

The purpose of this assessment is to answer the following questions relating to software develop-
ment:

1. What measures have been taken to satisfy EN 501287

2. Are the measures taken for satisfying EN 50128 SIL 4 sufficient?

3. Does the agile development methodology applied in this project affect these measures taken
for satisfying EN 501287

3.4 Assessment conditions and exceptions

It should be noted:

— The ETCS OBU software model has been developed with the closed source SCADE Suite of
the company ESTEREL Technology and the code generated is SIL4 certified. Hence only the
deliverables of the openETCS Tool chain will have the scope of the assessment.

— HW-Integration is out of the scope of the assessment

3.5 Documents for the software life cycle and software creation

The following documents, which describe the software creation process, have been made available
to the expert assessors.

This work is licensed under the "openETCS Open License Terms" (0OLT).
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Table in Mapped openETCS Development Lifecycle Work
Life-Cycle Documentation (based on EN 50128 Mapped openETCS Deliverable Remarks\To Do
EN 50128 Y ( ) (based on D2.3a) pped opf Packages
00 Project Plan
1. Softw are Quality Assurance Plan 01 Qualty Assurance Plan D1.3.1 Project Guide on Quality Assurance wpy  |his deliverable is stil under work.
: Y Y 1o Y [Task of Nasir Mohamed
Planning 2. Softw are Quality Assurance Verification Report Missing Frhe document will be created after D1.3.1 is done.
3. Softw are Configuration Management Plan 02 Configuration Management Plan Document SCMP JThis document can be found on the Git-Hub under the
[Governance Repository.
4. Softw are Verification Ptan 03 Verification Plan 04 1 VerificationAndvalidationPian
5. Softw are Validation Plan
D4.3.3 Verification of Tools and Process
07 Blaborated System Requirements & 10 Sub-System IThe deliverable needs to be identified.
6. Softw are Requirements Spex Requirement Specification & 11 Sub-System Safety |SUBSET 026, D2.6-9, partially D4.3.3
[Specificat
Soft R N t [(@as openETCS is w orking to a degree on system level to
oftware Requirements 16 SW Requirement Specification Missing separate sets of requirements should have been
ldeveloped)
7. Overall Softw are Test Specification 14 Acceptance Plan &17 SW Test Specification |SUBSET 076, D4.3.1 (intermediate D4.2.1) [The deliverable needs to be identified.
8. Softw are Requirements Verification Report 12 System Design Verification Report & 18 SW Specification bartially covered in D4.3.1 [The deliverable should to be created after completion of
Verification Report points 6. and 7.
9. Softw are Architecture Specification 13 Sub-System Architecture Design D3.5.3 ADD Document
10. Softw are Design Specification 19 SW Architecture and Design Specification D3.5.3 ADD Document
Architecture and Design | 11. Softw are interface Specifications 20 SW nterface Specification D3.5.3 ADD Document (SCADE APY) [Code-APtis not of scope of functional model.
12. Softw are Integration Test Specification 21 SW Integration Test Specification erable needs to be ident
13. Softw are/Hardw are Integration Test Specification Potentially part of a demonstrator project
14. Softw are Architecture and Design Verification Report |15 Sub-System Arch. Design Verification Report Jpartially covered in D4.3.1
c ¢ Desi 15. Softw are Component Design Specification [SW Component D3.6
omponent Design 16. Softw are Component Test Specification 22 SW Component Test Specification Part of D4.3.1 and D4.3.2
17. Softw are Component Design Verification Report 26 SW Component Verification Report Part of D4.3.1 and D4.3.2
, _ooa_ v”:”.m.: 4 |- Software Source Code and Supporting Documentation [24 SW Components D3.8, Handw ritten Codes
me mﬂwmzﬂ_o: an [19. Softw are Source Code Verification Report 26 SW Component Verification Report D432
9 20. Softw are Component Test Report 25 SW Compoment Test Report D4.3.1
A1 . 21. Softw are Integration Test Report 27 SW Integration Test Report Potentially part of a demonstrator project
Integration

22. Softw are/Hardw are Integration Test Report
23. Softw are Integration Verification Report

Overall Software Testing
Final Validation

1

24. Overall Softw are Test Report
25. Softw are Validation Report

26. Tools Validation Report

27. Release Note

28 SW Integration Verification Report

29 Overall SW Test Report
30 SW Validation Report

[Potentially part of a demonstrator project
Potentially part of a demonstrator project

D4.4
D4.4

see remarks

[see remarks

JAre the results of the excution application D7.3 somew here
documented?

JAre seperate release notes besides the tag-comment
Emn to be provided?

Systems configured by

s

ation Preparation Verification Report
ation Test Report

Software deployment

Planned to be part of a User Story deliverable.
[Task of Baseliyos Jacob

[Planned to be part of an application of User Story
deliverable.

[Task of Baseliyos Jacob

Included in the User Stories + D4.4

[EV C-Configuration for Amsterdam-Utrecht

Missing in D4.4
Missing in D4.4
D3.8

n D4.4 or D5.37

Apply configuration management to the preparation of the
[EVC to comply the User Story Amsterdam-Utrecht.

information should be searched for in deliverable D4.4.
Information should be searched for in deliverable D4.4.

information should be either in deliverable D4.4 or D5.3

36. Softw are Release and Deployment Plan
37. Softw are Deployment Manual

38. Release Notes

39. Deployment Records

40. Deployment Verification Report

Software maintenance

Part of the development document process?
Part of the development document process?
Part of the development document process?
Part of the development document process?
Part of the development document process?

41. Softw are Maintenance Plan

42. Softw are Chang Records

43. Softw are Maintenance Records

44. Softw are Maintenance Verification Report

Software assessment

[This issue should be discussed with Bernd Hekele
[This issue should be discussed with Bernd Hekele
[This issue should be discussed wi

issue should be discussed
[This issue should be discussed with Bernd Hekele

Part of the openETCS Foundation concept?
Part of the openETCS Foundation concept?
Part of the openETCS Foundation concept?
Part of the openETCS Foundation concept?

45. Softw are Assessment Plan

46. Softw are Assessment Report

issue should be discussed with Klaus-Rudiger.
[This issue should be discussed with Klaus-Riidiger
issue should be discussed with Klaus-Rudiger.

issue should be discussed with Klaus-Riidiger

Internal Assessment Plan
[Task of Abelnasir Mohamed
D4.5 Internal Assessment Report

Figure 1. Mapping of openETCS Documents to the CENELEC Lifecycle

This work is licensed under the "openETCS Open License Terms" (0OLT).
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