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Outline of Workshop

Two Models of Parallel

Computation

Distributed Memory
Programming with OpenMPI




Core Slurm Directives

Slurm is the job submission system. It uses a short script that (1)
invokes a shell (2) Includes directives to the scheduler and (3)
shell script commands (e.g., loading modules, running
commands, invoking other scripts).

Critical understanding with regard to parallelisation:

1) Increasing the number of cores (or nodes!) requested does not
make the application parallel.

2) The directive cpus-per-task is for shared memory,
multithreaded applications (e.g., OpenMP).

3) The directive ntasks (or ntasks-per-node) is for distributed
memory, message passing applications (e.g., OpenMPI).



Two Parallel Methods

One form of parallel programming is multithreading, where a
master thread forks a number of sub-threads and divides tasks
between them. The threads will then run concurrently and are
then joined at a subsequent point to resume normal serial
application. One implementation of multithreading is OpenMP
(Open Multi-Processing). It must run on a single node.

Another form of parallel programming is message passing, where
a root process coordinates message passing between processors
in a communications world. One implementation of
multithreading is OpenMPI (Open Multi-Passing Interface). It may
run on multiple nodes.



OpenMPI Structure

Message passing creates a
communications world where
processors can conduct their own
activities, but pass relevant
messages to one another as
required. Similar to a postage

system.

communicator
Message passing options include MyProgrne
collective communications, \ @ _—
reduction operations, even separate
communication groups. Myrrogram

Launch using MPI Imple me ntation

Additional programming effort is mgra/mlm/ \Fm\}mgm

required for these routines. }tmmm:::;;;,;:.;"v;;:emmm .............. J



Example OpenMP and MPI code in /usr/local/common/COMP90024

Copy code to /home/$user or /data/projects/$projectID directories,
review, compile, and submit.

Note the OpenMP code is easier, pragma-based directives. The
OpenMPI code is based on MPI routines.

Use the mpi-pingpong example to test the performance between
compute nodes and within a compute node.
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