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CHAPTER
ONE

DOWNLOADS

Please reference this documentation as https://doi.org/10.5281/zenodo.3685925.

To cite the source code for this release, please cite https://doi.org/10.5281/zenodo.3685922.

1.1 Source code

* As ftp ftp://ftp.gromacs.org/pub/gromacs/gromacs-2019.6.tar.gz
* As http http://ftp.gromacs.org/pub/gromacs/gromacs-2019.6.tar.gz
e (md5sum a9c41£5b9b11f738a6e04c2427206e09)

Other source code versions may be found at the web site.

1.2 Regression tests

e http://gerrit.gromacs.org/download/regressiontests-2019.6.tar.gz

* (mdSsum 668ffee8e4b7b5ac4804c1644613928a)
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CHAPTER
TWO

INSTALLATION GUIDE

2.1 Introduction to building GROMACS

These instructions pertain to building GROMACS 2019.6. You might also want to check the up-to-
date installation instructions.

2.1.1 Quick and dirty installation

1. Get the latest version of your C and C++ compilers.

Check that you have CMake version 3.4.3 or later.

Get and unpack the latest version of the GROMACS tarball.
Make a separate build directory and change to it.

Run cmake with the path to the source as an argument

Run make, make check,andmake install

A R

Source GMXRC to get access to GROMACS
Or, as a sequence of commands to execute:

tar xfz gromacs-2019.6.tar.gz

cd gromacs-2019.6

mkdir build

cd build

cmake .. —-DGMX_ BUILD_OWN_FFTW=ON —-DREGRESSIONTEST_DOWNLOAD=ON
make

make check

sudo make install

source /usr/local/gromacs/bin/GMXRC

This will download and build first the prerequisite FFT library followed by GROMACS. If you already
have FFTW installed, you can remove that argument to cmake. Overall, this build of GROMACS
will be correct and reasonably fast on the machine upon which cmake ran. On another machine,
it may not run, or may not run fast. If you want to get the maximum value for your hardware with
GROMACS, you will have to read further. Sadly, the interactions of hardware, libraries, and compilers
are only going to continue to get more complex.

2.1.2 Quick and dirty cluster installation

On a cluster where users are expected to be running across multiple nodes using MPI, make one
installation similar to the above, and another using an MPI wrapper compiler and which is building
only mdrun (page 15), because that is the only component of GROMACS that uses MPI. The latter
will install a single simulation engine binary, i.e. mdrun_mpi when the default suffix is used. Hence
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it is safe and common practice to install this into the same location where the non-MPI build is
installed.

2.1.3 Typical installation

As above, and with further details below, but you should consider using the following CMake options
(page 9) with the appropriate value instead of xxx :

¢ -DCMAKE_C_COMPILER=xxx equal to the name of the C99 Compiler (page 5) you wish to
use (or the environment variable CC)

e -DCMAKE_CXX_COMPILER=xxx equal to the name of the C++98 compiler (page 5) you wish
to use (or the environment variable CXX)

* —DGMX_MP I=on to build using MPI support (page 6) (generally good to combine with building
only mdrun (page 15))

* —~DGMX_GPU=on to build using nvcc to run using NVIDIA CUDA GPU acceleration (page 11)
or an OpenCL GPU

e —DGMX_USE_OPENCL=on to build with OpenCL support enabled. GMX_GPU must also be
set.

* —~DGMX_SIMD=xxx to specify the level of SIMD support (page 10) of the node on which GRO-
MACS will run

e —DGMX_BUILD_MDRUN_ONLY=on for building only mdrun (page 15), e.g. for compute clus-
ter back-end nodes

* -DGMX_DOUBLE=o0n to build GROMACS in double precision (slower, and not normally use-
ful)

¢ -DCMAKE_PREFIX_PATH=xxx to add a non-standard location for CMake to search for li-
braries, headers or programs (page 11)

¢ —DCMAKE_INSTALL_PREFIX=xxx to install GROMACS to a non-standard location
(page 9) (default /usr/local/gromacs)

e —DBUILD_SHARED_LIBS=0ff to turn off the building of shared libraries to help with szatic
linking (page 13)

e —-DGMX_FFT_LIBRARY=xxx to select whether to use £ ftw3, mk1 or fftpack libraries for
FFT support (page 6)

¢ -DCMAKE_BUILD_TYPE=Debug to build GROMACS in debug mode

2.1.4 Building older versions
Installation instructions for old GROMACS versions can be found at the GROMACS documentation

page.

2.2 Prerequisites

2.2.1 Platform

GROMACS can be compiled for many operating systems and architectures. These include any dis-
tribution of Linux, Mac OS X or Windows, and architectures including x86, AMD64/x86-64, several
PowerPC including POWERS, ARM v7, ARM v8, and SPARC VIII.
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2.2.2 Compiler

GROMACS can be compiled on any platform with ANSI C99 and C++11 compilers, and their re-
spective standard C/C++ libraries. Good performance on an OS and architecture requires choosing a
good compiler. We recommend gcc, because it is free, widely available and frequently provides the
best performance.

You should strive to use the most recent version of your compiler. Since we require full C++11
support the minimum supported compiler versions are

* GNU (gcc) 4.8.1

e Intel (icc) 17.0.1

e LLVM (clang) 3.3

¢ Microsoft (MSVC) 2017 (C++14 is used)

Other compilers may work (Cray, Pathscale, older clang) but do not offer competitive performance.
We recommend against PGI because the performance with C++ is very bad.

The xlc compiler is not supported and version 16.1 does not compile on POWER architectures for
GROMACS-2019.6. We recommend to use the gcc compiler instead, as it is being extensively tested.

You may also need the most recent version of other compiler toolchain components beside the com-
piler itself (e.g. assembler or linker); these are often shipped by your OS distribution’s binutils pack-
age.

C++11 support requires adequate support in both the compiler and the C++ library. The gcc and
MSVC compilers include their own standard libraries and require no further configuration. For con-
figuration of other compilers, read on.

On Linux, both the Intel and clang compiler use the libstdc++ which comes with gcc as the default
C++ library. For GROMACS, we require the compiler to support libstc++ version 4.8.1 or higher. To
select a particular libstdc++ library, use:

e For Intel: -DGMX_STDLIB_CXX_ FLAGS=-gcc—name=/path/to/gcc/binary or
make sure that the correct gcc version is first in path (e.g. by loading the gcc module). It can
also be useful to add -DCMAKE_CXX_LINK_FLAGS="-Wl, -rpath, /path/to/gcc/
1ib64 -L/path/to/gcc/1ib64" to ensure linking works correctly.

e For clang: -DCMAKE_CXX_FLAGS=--gcc-toolchain=/path/to/gcc/folder.
This folder should contain include/c++.

On Windows with the Intel compiler, the MSVC standard library is used, and at least MSVC 2017 is
required. Load the enviroment variables with vcvarsall.bat.

To build with any compiler and clang’s libcxx standard library, use ~-DGMX_STDLIB_CXX_ -
FLAGS=-stdlib=1libc++ -DGMX_STDLIB_LIBRARIES='—-lc++abi —-lc++"'.

If you are running on Mac OS X, the best option is the Intel compiler. Both clang and gcc will work,
but they produce lower performance and each have some shortcomings. clang 3.8 now offers support
for OpenMP, and so may provide decent performance.

For all non-x86 platforms, your best option is typically to use gcc or the vendor’s default or recom-
mended compiler, and check for specialized information below.

For updated versions of gcc to add to your Linux OS, see
e Ubuntu: Ubuntu toolchain ppa page
* RHEL/CentOS: EPEL page or the RedHat Developer Toolset

2.2.3 Compiling with parallelization options

For maximum performance you will need to examine how you will use GROMACS and what hard-
ware you plan to run on. Often OpenMP parallelism is an advantage for GROMACS, but support for
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this is generally built into your compiler and detected automatically.

GPU support

GROMACS has excellent support for NVIDIA GPUs supported via CUDA. On Linux, NVIDIA
CUDA toolkit with minimum version 7.0 is required, and the latest version is strongly encouraged.
Using Microsoft MSVC compiler requires version 9.0. NVIDIA GPUs with at least NVIDIA compute
capability 3.0 are required. You are strongly recommended to get the latest CUDA version and driver
that supports your hardware, but beware of possible performance regressions in newer CUDA versions
on older hardware. While some CUDA compilers (nvcc) might not officially support recent versions
of gcc as the back-end compiler, we still recommend that you at least use a gcc version recent enough
to get the best SIMD support for your CPU, since GROMACS always runs some code on the CPU.
It is most reliable to use the same C++ compiler version for GROMACS code as used as the host
compiler for nvcc.

To make it possible to use other accelerators, GROMACS also includes OpenCL support. The min-
imum OpenCL version required is 1.2 and only 64-bit implementations are supported. The current
OpenCL implementation is recommended for use with GCN-based AMD GPUs, and o