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Semantic tools

• Knowledge sharing
• Problem understanding
• Data understanding
• Validation

• Coding
• Notebooks combining code, documentation and data/model 

visualization
• Repetitive tasks – constrained by data
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Semantic tools

• Problem and Data understanding
• Domain problems -> Data mining 

tasks
• Data elements
• KPIs

• Data pre-processing, modelling, 
model validation
• Automatic code generation
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Problem understanding

• Narrative description
• Inconsistent formulation of the problem

• Highly depends on the experience of the data scientist
• Consistency about 80-85% for task definition, inputs, outputs and 

KPIs

• Can we use LLMs to extract task definition from the textual 
description of the problem?



Oct. 17, 2023 Ludwigsburg, GermanyOct. 17, 2023 Ludwigsburg, Germany8/11

Prompts

problem: The anodes used in aluminum smelting process are made by 
mixing petroleum coke with coal tar pitch (binder) to form a 
paste. Recycled anode butts are also used as filler aggregates and 
added to the mixture of coke and pitch. Anode is then formed to 
the compact block using the vibration process and then baked at 
high temperature around 1200°C. …
task: classification

input data: material ratio, time course of vibration, ...

output data: predicted anode quality

KPIs: material/energy savings, emissions, ... 
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Testing problems

example problem 1
example problem 2
example problem 3
example problem 4
target problem
task: ?
input data: ?
output data: ?
KPIs: ?

• 5 problems from various 
domains (industry, economy, 
astronomy and medicine)

• 50 variants for each 
description generated by 
Open AI gpt-4
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Preliminary results

• Precision >95
• Average cross-domain recall 87

• Problematic input data and domain KPIs

• Average intra-domain recall 87.4
• Medical domain

• More use cases needed for validation
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