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Computational Results

• A foundational model for optimization

• Broad real-world applications

• Hard to solve due to discrete decisions

• Fast discovery of high-quality feasible 

solutions is crucial

• Start from an initial solution

• Repeatedly explore neighboring solutions

• Operators define candidate moves

• A scoring function selects the next solution

• Effective for quickly finding high-quality feasible 

solutions for many optimization problems

Three Move Operators

• Lift Move: Improves the objective within a local feasible 

domain while maintaining feasibility.

• Breakthrough Move: Moves toward an objective value 

better than the best-found solution.

• Mixed Tight Move: Moves a variable to make a constraint 

tight, reducing constraint violation with minimal perturbation.

Two-level Scoring Function

• Progress Score: Improve the current solution 

• Bonus Score: Break ties by global perspective

Local-MIP 2.0

• Extensible Open-

Source Library 

• Customizable 

Callbacks

• C++/Python APIs

Why GPU?

• Local-MIP-style search exposes two levels of data 

parallelism：move generation and move scoring

https://local-mip.github.io/

Heterogeneous Search Conditional Node

• High-frequency search loop with small kernels. 

• Conditional Nodes (While Node/ If Node) embed dynamic 

control flow into CUDA Graphs

• Reduces synchronization and redundant kernel execution

Public Benchmark Results

• Evaluated with a 5-minute time limit on the competition test set and MIPLIB 2017 using an NVIDIA V100 GPU, with CPU Local-MIP and multiple cuOpt variants as baselines.

• Experimental results show that cuLocalMIP substantially improves over CPU Local-MIP and achieves performance competitive with cuOpt full, cuOpt heur, and cuOpt FJ.

• GPUs are becoming a promising platform for mathematical 

optimization. Local-MIP’s batched computation is a natural fit 

for GPUs.

Contact: linpeng@ios.ac.cn, caisw@ios.ac.cn * Shaowei Cai is the corresponding author.

• Lightweight exchange

improves search

robustness
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