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Overview

u EXxpect to give you an insight into some of the
auxiliary effort needed to get the best use of
HECToR

u Presented as a case study of GIoMAP
A Global Model of Aerosol Processes

u  Follow three lines of investigation
A Compiler options
A Code structure
A Parallel performance
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The GIoMAP simulation components

u TOMCAT advection code

A Rectangular coordinate system for the numerical scheme
A Mapping longitude, latitude and altitude
A Resolution of this case T42 (128x64x31)

u GLOMAP chemistry University of Leeds
APergridﬁoxc‘) aerosol process model
A Mode and Bin schemes (this project uses mode)

u ASAD from Cambridge

A Numerical method for atmospheric chemical reactions
A Time Integration and user defined chemistry
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Map physical space into computational space

u The GIoMAP simulates decades of atmospheric

chemistry
w‘ITUDE (NIV=31)

LONGITUDE(128

32x8x31

Physical space - shell

4x8=32PE decomposition*
LATITUDE(64)

Recti-linear computational space /z
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This project was originally 12 months.

u The project had been reduced to 6 months

u focus was on the shorter term goal of first 4
tasks

A analyse GIoMAP Mode MPI to provide a plan for
enhancing its performance.

A general code optimizations
A MPI communication efficiency.
A analyse the file handling and recommend a plan for

parallel 1/0O to avoid the bottleneck of the MASTER -1/0
model.
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The GloMAP Working practice

v One large script with several sections
A PBS directions
A Shell commands, initialise variables
Afihere doco T OMC AsErs wok theaet @ s (
Afihere doco A S ABersuvprd lreete e)s  (
A NUPDATE (serial process to create prog.f )
A Compile glomap.exe (serial process)
A Copy files (set up case directory)
A APRUN (launch parallel program)
A Post process (double to single)

u  Strength is

A that researchers have to make changes only to the
Ahere doco sections
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Porting to Cray X2

v Primarily used on HPCx with Open MP

uw Code nalreadyo vectorised
u Ported to HECToR XT4 using PG Fortran

u Some history of MPI implementation
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Porting the code to Cray X2 vector system

Timings for GloMAP v2 on Cray X2 and Cray XT4 (dual-core)
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Need to continually check quality of solution




