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Abstract. ChatIDP is a chatbot that simplifies interacting with the
IDP reasoning engine by allowing natural language questions. It com-
bines language model capabilities with IDP’s logical reasoning for accu-
rate, domain-specific answers.
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1 Introduction

ChatIDP is a chatbot developed with two primary goals. First, it serves as a
user-friendly interface for the IDP reasoning engine, developed at KU Leuven.
Unlike other interfaces, such as the Interactive Consultant or traditional API,
which require users to understand the logical inference mechanisms of the IDP
system, ChatIDP offers a more accessible alternative. By allowing users to pose
questions in natural language, ChatIDP makes the IDP engine available to a
broader audience.

Second, ChatIDP can serve as a neuro-symbolic framework that combines the
conversational abilities of language models with the logical reasoning strengths
of IDP. This integration allows the chatbot to provide accurate and truthful
answers within specific domains, enhancing its reliability and broadening its
applications.

2 Preliminaries

The IDP-Z3 system [6] is a reasoning engine for FO(·), a rich extension of
First-Order Logic (FOL). It implements the philosophy of the Knowledge Base
Paradigm [7]: knowledge is represented in a purely declarative manner, indepen-
dent from how it is used. This is done by storing the knowledge in a Knowledge
Base (KB), to which then various inference tasks can be applied to put it to
practical use.

The KB itself consists of three types of blocks: A vocabulary specifies a set
of type, predicate, or function symbols. A structure provides an interpretation
for the symbols in its vocabulary. A theory contains a set of logical formulas,
written in FO(·). By itself, the KB is not executable: it merely represents the
knowledge of a domain. To put this knowledge to use, the IDP system offers
multiple inference tasks, like propagation and model expansion. The Interactive
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Fig. 1. Overview of steps executed by ChatIDP

Consultant [4] is a generic, user-friendly, interactive interface for the IDP-Z3
system. The interface displays a tile for each symbol in the KB, which allows
users to assign values to these symbols. In the past, the IDP system has already
proven itself as a suitable tool for applications in diverse domains [2,3,9,10]. The
latest version of the IDP system, used in this work, is IDP-Z3 [5].

3 Design
The design of ChatIDP involves a sequence of steps, as depicted in Figure 1,
to ensure accurate and user-friendly interaction with the IDP reasoning engine.
The user first uploads the relevant IDP KB and asks a question. ChatIDP then
identifies the appropriate inference and extracts the relevant information, which
the user can validate before the IDP engine is called. Finally, the results of the
call are translated back into NL and presented to the user.

Inference Detection is crucial for identifying the correct reasoning task
IDP-Z3 should perform. The possible inferences include: (1) Model Expansion:
Generate solutions for the problem; (2) Model Check : Verify if a solution exists;
(3) Optimization: Find the optimal model for a specific symbol; (4) Propagation:
Derive all logical conclusions; and (5) Explain: Explain why a symbol has a
specific value or why no solutions exist. A BERT sequence classification model[8],
trained on a dataset of natural language questions, detects the intended inference
from the user’s question.

The next step is information extraction, where a small language model
(Microsoft’s Phi-3-mini SML [1]) uses few-shot prompting to identify and trans-
late key details from the user’s question into a partial interpretation of the sym-
bols in the IDP program. For now, we only focussed on extracting information
for propositional logic programs.

This structured process enables ChatIDP to efficiently interface with the IDP
system, ensuring that user questions are accurately interpreted and addressed.

4 Conclusion & Future Work
We developed chatIDP, a chatbot that provides an intuitive natural language
interface for interacting with an IDP KB, eliminating the need to understand
logical inference, and making it more accessible than existing IDP interfaces like
the Interactive Consultant and traditional API. In the future, we will focus on
extending chatIDP beyond propositional logic and testing its performance in
answering domain-specific questions against standard LLMs and other neuro-
symbolic methods.
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