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What is Spack?

• Package manager for HPC systems

• Aim:

• Simplify deployments of applications

• Provide a framework that allows to mix & match various versions of 

compilers, MPI, scientific libraries in a systematic and reproducible way



Installation and Setup

Installation using a simple `git clone` command.

Installed compilers are automatically detected.



Install a Simple Package
1. Check what should be installed using `spack spec …`

2. Install the package using `spack install …`



Use a Simple Package
Installed packages are available as modules on compute nodes



Use a Simple Package



However…



Some Final Thoughts About Spack

• With three different families of compilers, three different sets of math 

libraries on ASPIRE2A, Spack could greatly simplify the management of 

the software stack

• The good: users can install their own software

• The bad: every piece of software needs a specific build recipe

• Next steps: continued evaluation by NSCC Software Team



What is Gromacs?

• Molecular dynamics package

• Aim:

• Prepare and run molecular dynamics simulations

• Analyze trajectory data



Gromacs Performance Benchmarks

• Reminder: each ASPIRE2A node has 128 cores

• Performance depends on:

• Compiler, MPI library and math library used to compile the executable

• Size and shape of the simulated biomolecular system

• Number of nodes/cores/accelerators used for the simulation



Gromacs Performance Benchmarks (cont.)

Compiler MPI Math Library

CCE 13.0.2

cray-mpich

Lib-sci

GCC 11.2.0 Lib-sci

Intel 2022.0.2 MKL

Cray MPICH is recommended by the vendor.



Gromacs Performance Benchmarks (cont.)

Label Description Size (x y z, nm) Number of Atoms

ION Ion Channel 11.2 x 9.7 x 14.8 141,677

STMV
Satellite Tobacco 

Mosaic Virus
21.7 x 21.7 x 21.7 1,066,628

PEP Peptides 50 x 50 x 50 12,495,503



Gromacs Performance Benchmarks (cont.)

1. Run details:

1. For each benchmark execute 5 runs

2. Execute benchmarks on 1, 2, 4, 8, 16, 32, 64, 128, 256 nodes

3. Use Gromacs 2022.2 executables compiled either with CCE 13.0.2, GNU 11.2.0 or Intel 
2022.0.2 compilers using Cray MPICH for MPI

2. Data processing:

1. Collect performance data

2. Compute average, standard deviation

3. Compute speed-up and parallel efficiency 



Gromacs Performance Benchmarks (cont.)
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Gromacs Performance Benchmarks (cont.)
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Gromacs Performance Benchmarks (cont.)

1. ION

Number of Nodes

P
a

ra
lle

l 
E

ff
ic

ie
n

c
y

0

50

100

150

200

10 20 30 40 50 60

CCE 13.0.2 GNU 11.2.0 Intel 2022.0.2



Gromacs Performance Benchmarks (cont.)

2. STMV
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Gromacs Performance Benchmarks (cont.)
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Gromacs Performance Benchmarks (cont.)

2. STMV
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Gromacs Performance Benchmarks (cont.)

3. PEP
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Gromacs Performance Benchmarks (cont.)
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Gromacs Performance Benchmarks (cont.)

3. PEP
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Some Final Thoughts About Gromacs

▪ For small systems (~100k atoms) up to 8 nodes will likely get the best performance

▪ For medium sized systems (~1M)  32 nodes should gave the best performance

▪ For large systems (>12M) up to 128 nodes could be used

▪ Best performance is obtained with either GNU or Intel compilers

▪ Users are invited to perform a few short runs (~15 minutes walltime) using different 
number of compute nodes to determine the optimal amount of resources required

▪ More resources consumed may not result in better performance



Thank You


