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What is Halma?

Objective: Move all pieces from your corner to the opponent’s.



Game Mechanics

Types of Moves
● Single Move: Move one square to an 

adjacent empty space.
● Jump: Leap over a piece (own or 

opponent’s) to a blank square.

Pieces are never captured; jumping is optional.



Project 
Overview

02



Project Plan

Implement a sequential version of 
Minimax to serve as a baseline.

Enhance the algorithm with 
alpha-beta pruning to cut off 
unproductive branches
of the search tree.

MiniMax
Alpha-Beta 
Pruning

Parallelization of the algorithm to 
distribute computational workload 
across multiple cores, reducing 
runtime.

Evaluate the effectiveness of these 
approaches by measuring runtime 
improvements and decision quality

Parallelization Evaluation
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Minimax



Alpha-Beta Pruning



Our Algorithm



Parallelized Minimax
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Game State



Performance

Parallel Minimax (first level)

Threads 1 2 3 4 5 6 7 8 9 10 11 12

Total Run 
Time (s)

2.47 1.35 0.96 0.74 0.62 0.54 0.50 0.47 0.44 0.42 0.40 0.39

Avg. Run Time (s)

Sequential Minimax 14.81

Sequential Minimax + 
Alpha Beta Pruning

0.79



Performance
Avg. Run Time (s)

Sequential Minimax 14.81

Sequential Minimax + Alpha Beta 
Pruning

0.79

Top Level Parallelism (12 threads) + 
Latter Layers Alpha Beta Pruning

0.39

Chunk Parallelism with Global 
Bounds Updating Alpha Beta Pruning

0.19



Performance - 12 Threads



Performance
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Next Steps: Future Optimizations

● Explore further hybrid approaches between parallel and sequential strategies
● Use best values up to a certain depth to update global alpha-beta bounds, 

allowing earlier pruning and more efficient searching by feeding back values 
to the root node for continuous refinement.



Thank you!


