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• GSTP Project name: “ISVV for Evolutions in Software Developments and 
Processes”, ESA Contract: 4000127073/19/NL/AF

• The ISVV Guide, was released in December 2008 and since then, it was the main 
driver for ISVV activities in European space industry. 

• In the past 14 years, the software development evolved dramatically and so did 
the space software industry.

• The project was guided based on an initial set of requirements reflecting the 
experience gathered in over a decade of application of the ISVV Guide along with 
observations upon the evolution of software engineering in general. 
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• Feedback was collected from a large set of stakeholders representing the 
industry, agencies and other users, and the change proposals were later discussed 
and agreed with the same stakeholders. 

• After redaction, the ISVV Guide became the ISVV Handbook, prepared for ECSS 
adoption as an official Handbook. 

• It was later reviewed by many representatives from industry and ESA. 

• Now, the new ISVV Handbook is ready to be published and used, and it will 
hopefully bring a more streamlined and flexible way of applying ISVV on software in 
European space projects.

• This presentation will guide the attendees through the whole ISVV Handbook 
updates process, by highlighting the main novelties and providing a status of the 
recent public reviews’ implementations.
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• Stakeholders Questionnaire outcome:
– TN1: IVV Collection Improvements Technical Note

• Handbook Contents Drafted:
– TN2: IVV Assessment Improvement Technical Notes (16)

• Handbook related Workshops:
– ADCSS2020 (October 2020) + ESA/ESTEC Workshop 

(November 2020)
• Handbook Drafting and Public Review
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• Collect feedback from stakeholders/participants
• Analyse and extract the most relevant information from 

the answers to the checklists.
• Prepare individual technical notes per topic.
• Prepare, present and discuss this information with 

stakeholders in a dedicated workshop.
• Produce the handbook and support ESA on its 

promotion.
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• Initial stakeholders selection: 
– All the companies involved as ISVV customer or supplier 

(particularly in Europe)
– Agencies (NASA, JAXA, INPE, DLR, CNES …)
– Other institutions working in space/astronomy
– Additional participants that showed up after the word spread 

out
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• Active Participants in Questionnaire
– ESA / Critical Software / Rovsing
– Airbus DS
– OHB
– Thales Alenia Space
– TERMA
– HULD
– CAPTEC
– GMV
– Everis
– Leonardo
– NASA
– JAXA
– DLR
– INPE

 86 Specific Proposed Changes 
stated as questions inside the former 
ISVV Guide.
 Almost 1500 questions answered!



ISVV Handbook Generation Process

CSWPT-ESAISVV-2022-PRS-05333, V 1.0, 2022-11-30
© Copyright Critical Software. All rights reserved. 

Information Classification: Public 10



ISVV Handbook Contents Definition

CSWPT-ESAISVV-2022-PRS-05333, V 1.0, 2022-11-30
© Copyright Critical Software. All rights reserved. 

Information Classification: Public 11

• Group 1: Incorporate experience from using the ISVV
• Group 2: Alignment to latest development standards
• Group 3: Modern software development practices and 

methods

• Solve contradictions
• Propose Handbook Specific Contents
• Draft it and get it publicly reviewed

The groups, areas of improvement/topics, 
were requirements from the SoW meant for 
guidance. They drove the categories of 
changes/updates
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• Group 1: Incorporate experience from using the ISVV
Topic ID Topic Title

R-1.1 Verification of software requirement baseline and concept documentation
R-1.2 Improvement of the Independent Validation Activity (IVA)
R-1.3 ISVV Level re-assessment
R-1.4 ISVV metrics definition and collection framework
R-1.5 ISVV statement of work template
R-1.6 Verification of the unit test specification
R-1.7 Clarification of ISVV activity outputs
R-1.8 Revisit current ISVV tasks regarding their effectiveness
R-1.9 Lessons learned collection framework
R-1.10 Independent verification and validation of software dependability and safety activities
R-1.11 Continuous ISVV process
R-1.12 Reassess the ISVV industrial context (optional)
R-1.13 Complementarity of ISVV activities (optional)
R-1.14 Miscellaneous inputs on ISVV processes
R-1.15 Level 2 description improvements (optional)
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• Group 2: Alignment to latest development standards

Topic ID Topic Title

R-2.1 ECSS-E40C and ECSS-Q80C impact on ISVV processes
R-2.2 Align the document structure with the ECSS Handbook documentation format
R-2.3 Traceability between ESA ISVV Handbook and International Standards (optional)
R-2.4 Independent verification and validation from other space domains (optional)
R-2.5 Independent verification and validation from non-space domains (optional)
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• Group 3: Modern software development practices and 
methods
Topic ID Topic Title

R-3.1 Independent verification and validation of reused software
R-3.2 Independent verification and validation of data
R-3.3 Independent verification and validation of complex electronics (ASIC/FPGA-

based designs) (optional)
R-3.4 Independent verification and validation of auto generated code
R-3.5 Independent verification and validation when using Model Based Techniques
R-3.6 Independent verification and validation of SW developed following an iterative 

model
R-3.7 Independent verification and validation of agile developed systems
R-3.8 Modern and alternative methods & techniques to perform independent 

verification and validation
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• Examples of Open Points
– Complementary ISVV activities for System, Engineering, 

Operations and Maintenance phases;
– ISVV level definition activity and alternatives;
– Key properties of software which affect the ISVV scope;
– Test cases from the nominal development validation activities 

should be provided to the ISVV team?
• Decisions Workshop and Handbook Drafting
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• All TNs included:
– ISVV Handbook Topic Assessment  From SoW + 

Questionnaire  16 Technical Notes
– Summary of Improvements  120 Changes in total
– Impact on ISVV Processes & Methods
– Open Points  20 Open Points in total
– Proposed Updates

– Delivered for 16 dedicated workshops
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• Examples of significant changes
– ISVV level re-assessment / tailoring (1 slide)
– ISVV Metrics / Lessons Learned (1 slide)
– ISVV of Requirements Baseline (1 slide)
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• 16 Dedicated Workshops have been held during 
November 2020
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• Participation according to topic interest
• More than 20 participants from European Industry, 

Agencies and Japan
• 85 total Actions raised during the workshops
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• Drafted Handbook delivered for public review at the 
end of July 2022.

• Besides ESA internal delivery, 14 other stakeholders 
got the drafted Handbook.

• Up to end of September, besides ESA, 5 companies 
had provided public review comments (8 reviewers).

• ESA collected internal comments from 10 internal 
reviewers.
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• Industry reviewers selection: all stakeholders who 
expressed interest in the workshops (largest pool of 
industry partners) have been invited (excluding 
agencies).
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• Industry comments: 84
– Trivial: 24 (28.6%)
– Simple: 51 (60.7%)
– Complex: 9 (10.7%)

• ESA comments: 205
– Trivial: 46 (22.4%)
– Simple: 125 (61.0%)
– Complex: 34 (16.6%)

• Total comments: 289
– Trivial: 70 (24.2%)
– Simple: 176 (60.9%)
– Complex: 43 (14.9%)

• Reviewers Severity
– Major: 45 (15.6%)
– Minor: 211 (73.0%)
– Comment/Editorial: 33 

(11.4%)
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• Implementation status
– Rejected: 66 (22.8%)
– Agreed: 202 (69.9%)
– Postponed: 21 (7.3%)

• Postponed issues are the ones that require significant 
changes or feedback from the handbook application
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• Handbook Ready after Public Review
• List of Postponed issues (some might lead to changes, 

some not)
• Feedback on its applicability will be 

requested/collected, namely for the significant changes 
(RB ISVV, Metrics collection, applicability to new 
lifecycles, ISVV tailoring…)
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• Gathering statistics in a more consistent way through 
means of metrics and lessons learned.

• In the future an ECSS Working Group will take over the 
ESA ISVV Handbook:
– Analysis of the compliance to ECSS Handbook
– Consideration of the applicability of the postponed issues
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• The ISVV Guide was initially converted into an ECSS 
handbook, but that work could not be finalized:
– The overloaded agenda of ECSS members
– Working group postponed for 2023
– Contributed to the delays in the HB release (review, update, 

release)
– We decided to release it outside ECSS not to delay the 

availability of the handbook further
– ECSS WG work will have an impact in the next release (this is 

why there are postponed improvements / changes also)
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• ESA will distribute/make available the new ISVV 
Handbook (on demand/as part of SoWs …):
– ESA POC: Andrei-Mihai Buzgan (Andrei-

Mihai.Buzgan@esa.int)
– Technical: Nuno Silva (nsilva@criticalsoftware.com), and 

Jesper Troelsen (jtr@rovsing.dk)
– Handbook will be available for download by mid-December at: 

• https://criticalsoftware.com/en/news/new-isvv-guide-for-space-in-the-
works

• ESA Alfresco platform for the participating stakeholders

mailto:Andrei-Mihai.Buzgan@esa.int
mailto:nsilva@criticalsoftware.com
mailto:jtr@rovsing.dk
https://criticalsoftware.com/en/news/new-isvv-guide-for-space-in-the-works
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Thank You!
Q&A

Nuno Silva, PhD
nsilva@criticalsoftware.com

Jesper Troelsen
jtr@rovsing.dk
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