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Introduction

Introduction

BDI agents provide a natural support for building explanations, thanks
to their explicit representation of the agent’s mental state (i.e., beliefs,
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Methodology

@ We review the literature on BDI agent explainability and limited work on inter-agent explainability

Langley, 2019

@ We frame the explainable agency requirements !
inter-agent explainability

as research questions (RQ) for BDI

@ We provide implementation strategies (IS) for enabling BDI inter-agent explainability in practice
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BDI Inter-Agent Explainability

Request Explanations

RQ1 How are explanations requested?

Ahlbrecht, 2023, Yan et al., 2025]

@ User interface

@ Why or why not

questions [Yan et al., 2025, Winikoff et al., 2021, Winikoff, 2024]

° Dialogue [Dennis and Oren, 2022, Panisson et al., 2021, Espinoza et al., 2019]
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BDI Inter-Agent Explainability

Request Explanations

RQI How are explanations requested?
@ User interface [Ahbrecht. 2023, Yan el 2025] ~

@ Why or why not

Request Explanation

questions [Yan et al., 2025, Winikoff et al., 2021, Winikoff, 2024] Explainer ——— EEEED
) Dlalogue [Dennis and Oren, 2022, Panisson et al., 2021, Espinoza et al., 2019]
IS1 Inter-agent explanation protocol to exchange
requests
@ Interaction protocol to exchange requests and
explanations using messages
Elena Yan (elena.yan@emse.fr)
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Generate Explanatory Content

Request Explanation @
Expl:

Explainer

Explanation Engine

Deliberate

RQ2 How is the explanatory content generated?

@ Implicit collection of explanatory

2023, Ahlbrecht, 2023, Broekens et al., 2010]

content [Alelaimat et al

[Dennis and Oren, 2022, Harbers et a

2010, Winikoff et al., 2021, Yan et al., 2025]
Explanation
protocol

Implicit
‘mechanism

Explicit
> mechanism

Relates to
Strategy X
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BDI Inter-Agent Explainability

Generate Explanatory Content

RQ2 How is the explanatory content generated? Evpliner ‘
o Implicit collection of explanatory 2l e i

Content [Alelaimat et al., 2023, Ahlbrecht, 2023, Broekens et al., 2010]

[Dennis and Oren, 2022, Harbers et a

Explanation Engine

2010, Winikoff et al., 2021, Yan et al., 2025]

Deliberate

nit Generation\| Generate
Algorithm Content

I1S2 Implicit and explicit addition mechanisms of
explanatory content

Explanation

protocol
@ Automatic implicit addition mechanism

Implicit

‘mechanism
o Configurable explicit addition mechanism with

Explicit

> mechanism
language-level support

Relates to
@ Implementation

Strategy X
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Store Explanatory Content

Explainer ~ @
e
Explanation Engine R

RQ@3 How is the explanatory content stored?

) Tree [Ahlbrecht, 2023, Broekens et al., 2010, Harbers et al., 2010]

Deliberate

nit Generation\| Generate
[Winikoff et al., 2021] Algorithm _gfContent
° Log/Trace [Dennis and Oren, 2022, Rodriguez et al., 2024, Yan et al., 2025]
Explanation
protocol
,  Impiicit
nmechanism
Explicit
> mechanism
Relates to
@ Implementation
Strategy X
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Store Explanatory Content

RQ3 How is the explanatory content stored?
o Tree [Ahlbrecht, 2023, Broekens et al., 2010, Harbers et al., 2010]

[Winikoff et al., 2021]

2025]

Dennis and Oren, 2022, Rodriguez et al., 2024, Yan et al.,
o Log/Trace! ‘

1S3 Runtime state identifiers and state inspection
mechanisms

o Language-level identifiers for the core elements
and their relationships of an agent runtime
state
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BDI Inter-Agent Explainability

Generate Explanations

Explainer

- Explanation Engine

RQ@4 How is explanatory content retrieved and used
to generate explanations?

Deliberate

nit Generation
Algorithm

@ Retrieve content from the explanation store

@ Process it to generate the final explanation

Explanation
protocol

—

Implicit

>
‘mechanism

Explicit

Relates to
@ Implementation
Strategy X Store Content
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Generate Explanations

Explainer >

X S R e il Explanation Engin;
RQ4 How is explanatory content retrieved and used
to generate explanations? Delberate

nit Generation
Algorithm

@ Retrieve content from the explanation store

@ Process it to generate the final explanation

xplanation
Generation

Expla'nam,)n Algorithm
1S4 Configurable retrieval and explanation
X . Implicit Generate
generation mechanisms ERITTEL
o nit Retrieval
Algorithm

Relates to
@ Implementation
Strategy X
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BDI Inter-Agent Explainability

Communicate Explanations

RQ@5 How are explanations communicated?
o Narl’atlve [Broekens et al., 2010, Harbers et al., 2010, Yan et al., 2025]

[Winikoff et al., 2021]

° Dialogue [Dennis and Oren, 2022]

) User Interface [Ahlbrecht, 2023, Yan et al., 2025]

Elena Yan (elel

Engineering Inter-Agent Explainability in BDI Agents

- O
777777 |

Explanation Engine

Deliberate

nit Generation
Algorithm

xplanation
Generation

Explanation Algorithm
protocol
Implicit C_Unit ] Generat
[ Unit ] Explanation
Explicit Lo
[_Unit nit Retrieval
Algorithm

Relates to
@ Implementation
Strategy X

EXTRAAMAS 19 May 2025 8/13



BDI Inter-Agent Explainability

Communicate Explanations

Explainer - @J‘T%

,,,,,, ‘ =
RQ5 How are explanations communicated? Explanation Engin s
) Narratlve [Broekens et al., 2010, Harbers et al., 2010, Yan et al., 2025]

Deliberate
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BDI Inter-Agent Explainability

Communicate Explanations

RQ@5 How are explanations communicated?

Explainer ... -

o Nal’l’atlve [Broekens et al., 2010, Harbers et al., 2010, Yan et al., 2025]

[Winikoff et al., 2021]
° Dialogue [Dennis and Oren, 2022]

[Ahlbrecht, 2023, Yan et al., 2025]

@ User interface

IS5 Uniform representations for
machine-understandable explanations
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BDI Inter-Agent Explainal

BDI Inter-Agent Explainability
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Explainer > @

Deliberate =
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Opportunities and Applications

o Semantic Web (e.g., facilitate the generation of explanatory content and mutual understanding)

e Norms (e.g., explaining norm deviations)

o Organizations and Institutions (e.g., explaining the organization’s structure, functioning)

o Argumentation and Negotiation (e.g., arguments can be used in the explanation)

o Trust and Reputation (e.g., explaining agent behavior or the reason behind the trust or
reputation evaluations)

o Recommendations (e.g., enhance the sharing of recommendations)

o Cooperative Learning (e.g., enhance the sharing of knowledge)
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Conclusions and Future Work

Conclusions and Future Work

We present mechanisms for engineering inter-agent explainability in BDI agents, highlighting promising
research directions, opportunities, and applications.

Future work will implement these mechanisms in a specific BDI agent technology to demonstrate their
practicality.
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Conclusions and Future Work

Thank you for your attention!

For further information:

Katharine Beaumont, Elena Yan, Samuele Burattini, and Rem Collier.

Engineering Inter-Agent Explainability in BDI Agents.

International Workshop on EXplainable, Trustworthy, and Responsible Al and Multi-Agent Systems
(EXTRAAMAS 2025), May 2025.
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