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Thesis Overview

= Al in Business: 90% of organizations use Al, but only 7% achieve full enterprise integration (McKinsey 2025)

= Thesis Context: Conducted at dmTECH to automate data retrieval for their store layout management system

= Challenges: Manual GraphQL query construction is time-consuming and requires specialized domain knowledge
" Approach: Use MCP (Model Context Protocol) to enable LLMs to autonomously interact with data
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Results

= Test Dataset: 14 natural language questions derived from IT-tickets with gold standard query
= 3 difficulty levels from basic lookups (simple questions) to deep nested connections (medium & complex questions)

Tab. 1: Evaluation results for the test dataset by difficulty level (prec: precision, rec: recall)

S s e commna)

Reasoning models outperform lightweight ones
Simple questions: High success rate - solved

4 — 6 tool calls 10 — 30 tool calls 10 — 30 tool calls

Pe‘:‘f‘(’;':gﬁce 20k — 50k tokens 100k — 600k tokens 50k — 700k tokens . o
15 _ 75 g 95 _ 250 s 20 — 250 s = Medium & complex questions: Success depends on
Qualit Field rec/prec: Field prec: 0.28 — 1.0  Field prec: 0.70 — 0.92 question clarity and model capacity
(succes;’ful 0.7-1.0 Field rec: 0.13—1.0  Field rec: 0.43 — 0.86
queries) Data rec/prec: Data prec: 0.025 - 1.0 Data prec: 0.0035 — 0.83 = With improved prom pt and system adjustments
04-1.0 Datarec: 0.014 — 1.0 Data rec: 0.045 — 0.86 _
= Clear questions: More stable, lower token usage,
Extra fields Validation, timeout & query complexity errors, fast £
Common unnecessary filters wrong _entry p(_)int_s, aster execution
Issues slicing decisions, pOOT sllcmg/paglndtlon, = Ambiguous questions: Improved quality, but at
field hallucinations over/under-fetching, -
field hallucinations higher performance cost
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Conclusion _ Outiook

= LLMs can reliably translate natural language to GraphQL (new) questions with different ambiguity levels
gueries in an autonomous agentic Al workflow = Token caching to counter token accumulation
= Complex questions require careful prompt engineering = |ntegration with ticket system to automate
= Remaining challenges: Entry point selection, over- and workflows
\ underfetching, recognize unproductive workflows - Testing of different prompting strategies
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