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Integrating natural language interaction within modeFRONTIER is a key step toward 
democratizing complex optimization technology.

Guiding questions:
● How might we guide a user from a problem description to a running plan?
● How might we help user in configuring optimization algorithms?
● How might we help users in getting insights from simulation/optimization results?

To deliver actionable AI-driven insights, our team is developing two distinct prototypes:
the AI Copilot assistant and the Pareto navigator.

Introduction
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AI Copilot assistant
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Aim:
Develop an AI Copilot assistant that goes beyond traditional documentation lookup, enabling 
more intelligent and efficient interactions.

Users can ask the AI Copilot assistant any question about their plan and algorithm 
configurations to obtain factually grounded answers. For general workflow inquiries the AI 
Copilot assistant consults the standard user manual, but for deeper questions it can consult 
more specialized documents (such as the PDF files of our technical reports).

AI Copilot assistant
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Cloud LLMs
Pros: Maximum reasoning capability, zero local infrastructure overhead. 

Cons: Requires internet connectivity and strict data governance.

Local SLMs  & Air-gapped
Pros: Complete data sovereignty and offline capability. 

Cons: Trade-offs include high local hardware requirements (GPUs) and reduced 
out-of-the-box reasoning power.

Deployment architectures: cloud vs. local
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Data Security & Privacy
● Preventing proprietary IP from becoming training data.

Hallucinations
● The tendency of LLMs to confidently invent plausible but incorrect facts.

Context Windows & Costs
● Parsing massive project files (like JSON plans) wastes tokens and degrades performance.

UX & Latency
● Preventing slow AI network calls from freezing desktop application UI threads.

 

The main engineering challenges
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● Cloud-based API with BYOK (Bring Your Own Key) for security.

● RAG (Retrieval-Augmented Generation) to ground answers in truth.

 

Our solution architecture
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Objective
● Integrate Google's Gemini (2.0 Flash) directly into the Planner environment in 

modeFRONTIER

Core Technology
● Retrieval-Augmented Generation (RAG) pipeline

Key Focus Areas 

● Native UI performance
● Enterprise security
● Zero AI hallucinations

 

Our engineering assistant implementation
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Level 1
● Reading the Plan configuration (JSON file) for basic questions about problem and 

algorithm configuration

Level 2
● Reading user manuals (HTML files) for general workflow inquiries

Level 3
● Reading technical reports (PDF files) for deep technical insights

Level 4
● Reading additional documentation provided by the user for precise answers 

 

Four levels of depth
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Conversation example
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Conversation example
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Conversation example
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Conversation example
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Pareto navigator
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The Pareto navigator focuses on the final decision-making stage. It allows users to express 
their design preferences in natural language, translating human intent into the precise 
selection of optimal solutions within the Design Space.

Pareto navigator
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● Decisions often involve conflicting objectives

● Selecting the best designs can be time-consuming

● With 2–3 objectives, visual selection is manageable

● Beyond 3 objectives, decision-making becomes challenging

Background
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Benefit matrix

Limited: Direct table-based selection is often enough

Moderate: Visual inspection or direct comparison is still manageable

High: Strong support for exploring trade-offs and recommending designs

≤ 3 objectives > 3 objectives

Few designs Limited Moderate

Many designs Moderate High
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Given:
● A dataset of evaluated candidate designs
● A preference description provided by the Decision Maker (DM)

The system must return:
● A recommended design or set of designs
● A rationale explaining why those designs were selected
● In a conversational setting: The system may iteratively request feedback until satisfactory 

solutions are identified

Additional requirement:
● The system must handle unclear preferences, input errors, and unrelated requests

Problem setting
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Process flow
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Results - 2d example
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Results - 12d example
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Conversation example
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Conversation example
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Conversation example
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Conversation example
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