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Introduction
Objective of the study: Definition of an ECSS standard for test reports

Participating companies & technical leads:

 ESA – Alexander Heim (Technical Officer)

 Airbus Defence & Space – Michael Eimke

 Thales Alenia Space – Laurent Cohen

 OHB – Erik Dehnhardt
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Test Reporting: The Current Situation
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Test Reporting: The Current Situation
 Diverse test report formats with

different content

 Comparison of test results is difficult

 Report generation tools often project specific,
limited re-use possibilities

 High preparation effort due to manual or semi-
automated generation methods

 Weak coupling of test results to requirements
in case of manual or semi-automated generation
methods

 Exploitation of test results could be improved
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Test Report Standardisation: Objectives
The definition of a standard for test reports together with the underlying test artefacts and
data interfaces shall help to

 Reduce reconfiguration/adaptation effort
of tools for a new mission

 Enable comparison of test results between different missions

 Improve verification chain for space systems

 Reduce the report generation effort
(enable fully automated generation)

 Enlarge the scope of test reports:

 VCD (verification close-out etc.)
 Investigation of anomalies
 Test data extraction covering complete

test campaign 
 Life-Limited Item (LLI) logbook
 Support of test campaign management
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Task 1: Survey of Current State
 Survey considering a diversity of different

test reports from different teams

 Different projects considered:
ARIANE 5, ATV, Galileo, MTG, etc.

 Different domains considered:
system departments, AIT, software,
ground segment, etc.

Outputs:

3 documents

 TSPOA-RIBRE-TN-0001 “Results of Task 1” (ADS)
 200870994L “ESA Test Report Standard Task 1: Survey Technical Note” (TAS)
 TN-0022-SYS “Development of a Test Report Standard: Results of Task 1” (OHB)
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Task 2: Requirements Analysis
Definition of requirements (based on user stories) for an automated test report generation tool

Output:

Document TSPOA-RIBRE-TN-0002 “Test Report Generator Requirements“
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Task 3: Interface Definition, Creation of a Data Model
Definition of a semantic data model based on the requirements
previously specified within the scope of task 2

Outputs:

 Data model
 Semantic data model in OWL
 Additional UML representation

(for documentation purposes)

 Document TN-0103-SYS “Development
of a Test Report Standard: Results of
Task 3 (Description of the Data Model)“
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Task 4: Definition of a Test Report Standard
 Change proposal for the ECSS-E-ST-10-02C

 List of changes to be applied to the current ECSS document 

Output:

Document TSIA-RIBRE-TN-0002 “Test Report Standard
– Task 4 – Change Proposal for ECSS-E-ST-10-02C“
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Results of Task 1 (Test Report Survey)

(2) Large diversity of quantity and quality of test reports

 Content missing in many reports (compared to expectations), e.g.:

 Generated file artifacts (or references to them)
 Screenshots and other images
 Telemetry extracts
 Log files
 Requirements tracing and close-out data
 Life Limited Items (LLI) logbook data
 Particular information about anomalies (anomaly status etc.)

 None of the analysed test reports contains an automatically generated change log

 Only a part of the analysed test reports has got an electronic signature

 None of the analysed test reports supports an automated retrieval of information
(e.g. anomaly data) for further processing

(1) None of the analysed test reports is 100% compliant to the ECSS-E-ST-10-02C DRD
(each test report contains only the parts that are relevant for the respective domain/context)
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Results of Task 1 (Test Report Survey)
(3) Clear relation between grade of automation and quantity/quality/preparation effort

of the test reports

 Manually created test reports (e.g. hand-written reports, MS Word, etc.):

 High effort for collecting and processing information from different sources
 Lower quantity and quality (w.r.t. required content)

 Automatically generated test reports (e.g. using e-TDHS or IBM toolchain)

 Much less preparation effort due to automation of data processing
 Higher quantity and quality (w.r.t. required content)
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Results of Task 1 (Test Report Survey)

I. Introducing a harmonisation of the test reporting activities

 Improvement of the current test report standard

II. Introducing an automation of the test reporting activities

 Automation of test report preparation

 Improves quantity and quality of the test reports

 Reduces preparation effort

Conclusion:

The situation could be improved by…

III. Considering the different test report needs according to the specific domain/context

 Example: Manual test procedure for AIT has a different scope than software tests on an SVF platform
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Results of Task 2 (Requirements Analysis)
User Stories: How do users expect to work with test reports in future applications?

Conclusion: Not only the reports itself but several aspects like

 Data archive

 Report generator

 Report management

will have to be taken into account. 

Some key elements:

 Flexible definition of test reports, independent from actual data

 Automated generation of test reports using data from selected time frames/activities

 Ability to re-generate a test report from the same data (e.g. after modifications to the test report definition)

 Secure, centralised access to test reports and data archive

 Integration with referenced external data (test artifacts etc.)
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Results of Task 3 (Data Model)
Semantic data model, based on the previously defined requirements (output of task 2)

 Ontology using the Ontology Web Language (OWL) standard

 Additional UML representation (class diagrams) for documentation purposes

 Modified UML notation to illustrate semantic aspects (relations)

 Formal definition of entities and their properties and interrelationships

 Description of logical structure, basis for further development of the software system
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Results of Task 3 (Data Model)
 9 class diagrams, each covering a particular scope:

 Resources

 Test activities

 Acceptance (pass/fail) criteria
for test activities

 Requirements

 System model

 System Operations Baseline (SOB)

 Test artifacts (1): raw test artifacts

 Test artifacts (2): test report input artifacts

 Test report
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Results of Task 3 (Data Model)
Example #1:
Test activities
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Results of Task 3 (Data Model)
Example #2:
Test Report
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Results of Task 4 (ECSS Change Proposal)
Finally, a number of proposed changes against the 
current ECSS document have been derived from the 
previous results of the study.

In a nutshell, the proposals are focused on the following 
main topics:

 Refine, clarify, and detail the definition of content
elements already defined in the current ECSS version

 Promote the application of template-based workflows

 Consider additional content elements (e.g. test
configuration aspects, monitoring plan and events, 
inputs for Life-Limited Item logbooks, etc.)

 Promote the application of digital Content 
Management Systems for accessing test reports, 
referenced documents, and other resources

 Consider different types of test reports tailored
towards specific domain needs
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Results of Task 4 (ECSS Change Proposal)
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Conclusion and Outlook
 The entire study was an opportunity to understand the difficulties to obtain comprehensive 

information on a particular subject (e.g. test related data) in a huge company like TAS, ADS, or OHB.

Next steps:

 The provided data model could be used as a basis for the development of a standard data model.

 Implementation of generic tools for supporting test report generation according to the standard

Good collaboration between ESA, ADS, TAS, and OHB…

… now it is up to ESA to take a decision about the further steps.

 The proposed enhancement of the ECSS-E-ST-70-31C gives a common understanding of the term
“test report“.


