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Motivation

Computational Cost of Serial FVCOM Model

e High Resolution Studies Require Large Compute Times
e Forecasting Effectiveness is Limited if
Compute Time > Forecast Period




Procedure

Implementation Design

e Prescribe a division of Work among Processing Elements (Paradigm
Choice)
e Utilize Parallel Languages to Power this Division (Model Choice)




Methodology Implemented
Programming Abstraction: Single Program /Multiple Data (SPMD)

e Each Proc Integrates Equations in SubDomain using FVCOM
e Along SubDomain Boundaries, Data is Exchanged w/MPI
e Data is collected to Global Arrays for output

Work Decomposition: Physical Subdomains




Main Parallel Routines

e There are four major constructs needed for
parallelizing within the SPMD framework.

e In the FVCOM application, the Exchange
routines must be streamlined and efficient.

Construct Description Transform MPI Comm Type

Decompose | Subdivide Global Dom | G =>L —




FVCOM Code Skeletons

Read Parameters
Read Grid/Connectivity

Read Initial Conditions

Main Loop
External Mode Loop
Runge-Kutta Loop
Update Eta
Update UA/VA

Adjust 3-D Velocity Field
Update T/S

Update Q/Q2

Update U/V

Output Results
Close Up

Serial

Read Parameters

Read Grid/Connectivity
Decompose Domain

Read Initial Conditions

Disperse ICIBC to Local Domains

Main Loop

External Mode Loop
Runge-Kutta Loop

Update Eta
Update UA/VA

Exchange (Eta,UA,VA)

Adjust 3-D Velocity Field
Update T/S

Update Q/Q2

Update U/V

(Exchange U,V,S,T,Q,Q2)

Collect Flowfield to Global

Output Results
Close Up

Parallel



Domain Decomposition

Goals:
1.) Generate Partitions of equal size - balance the load
2.) Minimize interprocessor boundary length - minimize comm

Solution: METIS - Graph partitioning libraries







