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I. ABOUT

This document is the supplementary material for the vision paper Quo Vadis, Explainability? – A Research Roadmap for
Explainability Engineering accepted at the 28th International Working Conference on Requirement Engineering: Foundation
for Software Quality. Since the space allocated for vision papers did not suffice to elaborate on all details, this document serves
to amend this lack. In particular, we give some background information about the workshop we held and present its outcome
in the form of a structured mind map.

II. WORKSHOP

The vision paper that this document is supposed to complement is based on the results of one workshop. Specifically, it
is based on the First International Workshop on Requirements Engineering for Explainable Systems (RE4ES), co-located with
the 2021 IEEE 29th International Conference on Requirements Engineering [1].

Overall, the two-day workshop included seven paper presentations, one industry keynote and one research keynote, and two
break-out sessions to facilitate collaboration and discussions. Taken together, this resulted in seven sessions.

On the first day of the workshop, the paper presentations focused on global visions regarding explainability [2, 3] as well
as interdisciplinary visions and approaches to explainable software systems [4, 5], followed by an author panel. Afterwards,
there was a break-out session to actively discuss Open Research Questions and Takeaways. On the second day, the paper
presentations focused on explainability use-cases [6–8]. The workshop concluded with an activity to develop a shared vision
of a Research Roadmap, based on the open research questions and takeaways identified during the first workshop day.

The result of the activities was a first, very disordered mind map and many notes on potential research questions. The authors
of this paper have met several times after the workshop to process these scattered information and create a structured mind
map based on them. The resulting mind map serves as our research roadmap and can be seen in Figure 1.
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Stakeholders and Contexts

Goals and Desiderata

Why do they need explanations?

How to adjust explanations to fit certain goals?

How to balance (conflicting) goals?

How to adjust explanations to stakeholders?

What are their individual needs?

What does it mean for something
to be "explainable"?

How to adjust explanations to the relevant context?

What are the desiderata?

(How) Can explainability help reaching those desiderata?

How to parametrize explainability?

What types of explanations exist?

Explainability
Explainability 
Engineering

Costs (and Overhead)

Defining and Measuring Explainability

How to define standard levels/degrees of explainability?

How to define a Quality Model for explainability?

What is their level of expertise/ domain knowledge?

Technical Aspects (of explainability)

What requirements 
do we have for 
Explanation-​
Models?

How to measure explainability?

Can we formally prove that an explanation is correct/ sufficient?

When is an Explanation faithful/adequate?

What kind of visualization techniques are appropriate for different humans/stakeholders?

Design Processes in RE/SE

Can we reuse system architecture & behavior models from software engineering?

Can we enrich existing methods and activities?

Model Formats/Types

What is the right granularity level (context-​dependent)?

Which technical challenges do we expect?

How to detect the need for an explanation (at runtime)?

How can we support the elicitation of explainability requirements?

Do the existing methods and practices suffice?

Do we need black-​box or white-​box explanations?

Do we have to consider explainability in verification and certification?

How to present the "internals" to the user?

Can we integrate explainability requirements 
into existing RE/SE methods and activities (e.g., 

requirement models, user stories, personas)?

From requirements to design: how to operationalize explainability requirements?

How difficult is it to deal with explainability requirements in terms of activities and costs?

Can we automatically classify if a piece of text is an explanation or just some information?

How to (exactly) define desiderata?

What do people exactly think of when demanding X?

Performance: is it human-​machine or pure?

How to establish a common vocabulary?

How can we achieve a clarity of concepts?

What types of explainability exist?

How to parametrize desiderata?

QA/ TestingHow to detect and avoid greenwashing?

When is an Explanation correct/helpful?

How to verify an Explanation?

Can we prove that explanation is adequate? Helpful? Understandable?

Which stakeholders are involved?

Who wants an explanation?

What is the right granularity level (context-​dependent)?

Is trust or trustworthiness the goal?

Relevant Information

How to make models exchangeable?

How to combine different models?

How to arrive at common semantics?

Which information sources to use?

What information to hide?

How to design & implement explanations?

How to implement on-​demand explanations?

How to implement (stakeholder-)adjustable explanations?

How to collect information?

Do we need a common model syntax?

Can we even explain complex systems?

Do we need new methods and activities?

Which resources do we need?

Which contexts have to be considered for explainability?

Fundamental 
Research Questions

Which kind of semantics do we need?

Fig. 1. The research questions curated from the workshop results.
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