Programming Abstractions for Distributed Adaptive Finite Difference Methods Manish Parashar Space-Filling Curves

’ $

SPACE-FILLING CURVES

Dimension Changing Mappings:

• Continuous, one-to-one mapping from an interval to a n-dimension region ⇒ Index to an interval → Point in a n-d region ⇒ Index generated using interleaving • Example:

Point (x, y) in a unit square → Index i to a unit interval

x ≡ 0.x_1x_2x_3 . . . ; 0 ≤ x_i ≤ M − 1 (base M ) y ≡ 0.y_1y_2y_3 . . . ; 0 ≤ y_i ≤ M − 1 (base M ) i ≡ 0.(x_1y_1)(x_2y_2)(x_3y_3) . . . (base M + 1)

Properties:

• Digital Causality • Self-similarity

& %

Department of Computer Sciences & Center for Relativity ffl University of Texas at Austin Austin, TX 78712-1081 Tel: (512) 471-1103; Fax: (512) 471-0890

Programming Abstractions for Distributed Adaptive Finite Difference Methods Manish Parashar Space-Filling Curves

’ $

Space-Filling Curves - Examples

& %

Department of Computer Sciences & Center for Relativity ffl University of Texas at Austin Austin, TX 78712-1081 Tel: (512) 471-1103; Fax: (512) 471-0890

Programming Abstractions for Distributed Adaptive Finite Difference Methods Manish Parashar Space-Filling Curves

’ $

Space-Filling Curves - Digital Causality

& %

Department of Computer Sciences & Center for Relativity ffl University of Texas at Austin Austin, TX 78712-1081 Tel: (512) 471-1103; Fax: (512) 471-0890

Programming Abstractions for Distributed Adaptive Finite Difference Methods Manish Parashar Space-Filling Curves

’ $

Space-Filling Curves - Self-Similarity

& %

Department of Computer Sciences & Center for Relativity ffl University of Texas at Austin Austin, TX 78712-1081 Tel: (512) 471-1103; Fax: (512) 471-0890