Programming Abstractions for Distributed Adaptive Finite Difference Methods Manish Parashar Adaptive Finite Difference Method (AFDM)

’ $

ADAPTIVE FINITE DIFFERENCE METHOD (AFDM)

& %

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 Adaptive Finite Difference Method (AFDM)

’ $

Grid Structure

& %

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 Adaptive Finite Difference Method (AFDM)

’ $

Grid Structure

• Family of overlaying grids G^l_n ⇒ recursive space-time reőnement ⇒ locally uniform component grids ⇒ grid nesting along the hierarchy

• Independent grid components ⇒ different difference equations on each level and grid

& %

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 Adaptive Finite Difference Method (AFDM)

’ $

Integration Algorithm Component

• Time Integration

⇒ őnite difference operator on each grid ⇒ order of integration along hierarchy

• Error Estimation & Regriding ⇒ ŕag region needing reőnement ⇒ cluster ŕagged points ⇒ generate reőned grid(s) ⇒ maintain grid nesting

• Inter-grid Operations

⇒ initialization of reőned grids (Prolongation) ⇒ update of coarse grids (Restriction)

& %

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