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Parallel Software for HPC

Hardware and compilers continuously evolve

Software must adapt to these changes

Compilers
Tool Libraries and API’s
Performance Profiling
Complexity abstraction (how to synchronize 105 to 106 processors?)

Key issues in writing software:

Thread coordination
Shared memory
Distributed memory
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Memory Distribution Patterns

In shared memory programs:

Start a single process and
fork threads.
Threads carry out tasks.

In distributed memory
programs:

Start multiple processes.
Processes carry out tasks.
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SPMD single program multiple data

A SPMD programs consists of a single executable that can behave
as if it were multiple different programs through the use of
conditional branches.

if ( I am thread process i )

do something;

else

do more interesting things;
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