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Mixed-Integer Linear Programming (MILP)

MILPs can formulate various real-world optimization problems.

𝐚𝐫𝐠𝐦𝐢𝐧𝒙 𝒄⊤𝒙

subject to 𝑨𝒙 ≤ 𝒃

𝒍 ≤ 𝒙 ≤ 𝒖

𝒙 ∈ ℤ × ℝ𝒏−𝒑
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Limited Availability of MILP Instances

Proprietary 
Issues

We require your solver to 

solve a specific class of 

MILP problems.

No problem. Kindly provide 

us with some data for 

training.

Due to our company’s 

requirements for 

confidentiality, I can only 

provide a limited amount 

of data.

Labor-Intensive 
Data Collection

This kind of data is very 

scarce. Our company has 

only a few hundred data 

instances over the past 

few years. 

We will train an AI solver. 

Please collect some MILP 

instances from the 

business scenarios for 

training.

That seems not enough.
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ML Model
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Identifying
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Data Demand Limited Availability of Real-world Instances

Solvers
Evaluation
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G2MILP: The First Deep MILP Generator

Bipartite Graph

Representation

Masked Variational 

Auto-Encoder (VAE)

…

…
𝒂𝒊𝒋

𝒄𝟏
𝒃𝟏

𝒃𝒎

𝒄𝟐

𝒄𝒏

𝒙𝟏

𝒙𝟐

𝒙𝒏

𝜹𝟏

𝜹𝒎

…

𝒙
𝐦𝐢𝐧

𝒙𝒊 ∈ ℤ, ∀𝒊 ∈ 𝑰

…

𝒄𝟏𝒙𝟏 +⋯+ 𝒄𝒏𝒙𝒏

𝜹𝟏: 𝒂𝟏𝟏𝒙𝟏 +⋯+ 𝒂𝟏𝒏𝒙𝒏 ≤ 𝒃𝟏

𝜹𝒎: 𝒂𝒎𝟏𝒙𝟏+⋯+ 𝒂𝒎𝒏𝒙𝒏 ≤ 𝒃𝒎
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Benchmarks to Evaluate the Generated Instances

G2MILP can generate MILP instances that closely resemble real-
world datasets. These instances can facilitate downstream tasks, 

leading to a performance improvement by MORE THAN 20%.

Predictive MSE

Reduced by 20%+
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