Computer Systems Lab, Research Areas

AI 1
Language: Python


Topics:


Graphs and Optimal Search





· Introduction to Python

· Word Ladders


Heuristics





GRAPHS and SEARCH TECHNIQUES

· Romania and US Waterways




· Sliding Tile




A*

· Optimal search techniques, best first, A*

 


Stochastic Search and Genetic Algorithms


GAMES AND LEARNING


· Eight Queens







Games, Minimax, Pruning




GENETIC ALGORITHMS

· Multiplayer GHOST (word game)

· Reversi, aka Othello

· Tic-Tac-Toe

AI 2


Topics:


Image Processing and Machine Vision


IMAGE PROCESSING and

· Smoothing




COMPUTER VISION

· Edge detection

· Circle identification


Constraint Solvers




ALGORITHMS FOR LEARNING

· Map Coloring




USING CONSTRAINTS

· Sudoku


Agent Based Modeling




AGENT BASED MODELING and

· Swarm, Cooperation, Competition, Emergence
LEARNING

· Segregation, Schelling neighborhoods


Machine Learning




NEURAL NETWORKS LEARNING




· Neural Networks

Parallel Computing 1

Language: C


Topics:


Huffman Compression




COMPRESSION TECHNIQUES

· Introduction to C

· Information Theory



NUMERICAL SIMULATION


MPI and Embarrassingly Parallel Problems



· Projectile Motion with Air Resistence


Gridding Strategies




PARALLELIZATION METHODS

· 2D OpenGL and Fractal Generation

· Diffusion Limited Aggregation

· Conways Game of Life

· The Heat Equation

Parallel Programming 2
Language:  C


Topics


Coupled Systems

· Matrix Operations and Solvers


CELLULAR AUTOMATA

· Orbital Mechanics, N-Body Problem


AND PARALLELIZATION


Underlying Tools

· threads





THREADS and SOCKETS

· sockets


Discrete Cosine Transform

· JPEG


3D Graphics





3D GRAPHICS

· OpenGL and the Camera Analogy

· Ray Tracing


GPGPU






PARALLEL PLATFORMS

· Nvidia's CUDA


XMT-C

· Parallel Algorithm Thinking

