
Environment Modules

Last update: Jan 27, 2025

Introduction

Environment Modules ("module" command) is an OPTIONAL tool in RCCS. 

Notices

If both of login shell and job scripts are sh/bash/zsh, no extra lines are required.

If your login shell OR your job script is csh, extra line is required in job script.

if your job script is csh script, "source /etc/profile.d/modules.csh" is required in job submission

script before using module command

if your login shell is csh but the job script is bash script, you need to add "source

/etc/profile.d/modules.sh" in the script (". /etc/profile.d/modules.sh" also works).

Basic Usage

Loading/unloading modules can be done with "module" command. This command is available both in login server

and computation nodes. Some of packages may be loaded upon login.

You can find packages with "module avail" command or from the installed applications page. Then, load the

package with "module load" command. List of currently loaded modules can be shown with "module list"

command. Regarding module commands (such as avail, load, list), please also check the next section.

Modules are not available for some of applications. Please check installed applications page mentioned above or

/apl directory for them.

Commands

We here show some example of basic commands. However, there are many other useful commands. Please check

them in the official page or search the internet.

load - load module(s)

unload - unload module(s)

purge - upload all the modules

avail - show available modules

list - show list of loaded modules

whatis - show brief descriptions of modules

save - save current module list

saverm - remove saved module list

Suppress output with -s option

Default version

Job scripts examples

https://ccportal.ims.ac.jp/index.php/en/manual/modules
https://ccportal.ims.ac.jp/en/installed_applications
https://modules.readthedocs.io/en/latest/module.html#module-sub-commands


/bin/sh

/bin/csh

load - load module(s)

Load specified module(s). You can omit the version name. In this case, the default version of the module

(defined in .version) will be loaded.

Example 1: load Open MPI 4.1.6 built with GCC12

$ which mpirun

/usr/bin/which: no mpirun in (...)

$ module load openmpi/4.1.6/gcc12

Loading openmpi/4.1.6/gcc12

Loading requirement: pbs/22.05.11

$ which mpirun

/apl/openmpi/4.1.6/gcc12/bin/mpirun

Example 2: load Gaussian 16 revision C.02 and run formchk

$ formchk

bash: formchk: command not found...

$ module load gaussian/16c02

$ formchk

Checkpoint file?

unload - unload module(s)

Unload module(s). "remove" is an alias of "unload". In some cases, module dependencies might be broken by

this command. If you met the situation, please "purge" or log in again.

Example 1: unload cuda/12.2u2

$ module list

Currently Loaded Modulefiles:

1) cuda/12.2u2   2) 2024  

Key:

auto-loaded  default-version

$ nvcc --version |& grep release

Cuda compilation tools, release 12.2, V12.2.140

$ module unload cuda/12.2u2

$ nvcc --version

bash: nvcc: command not found...

Example 2: unload cuda/12.2u2 without version name

$ module list

Currently Loaded Modulefiles:

1) cuda/12.2u2   2) 2024  

Key:

auto-loaded  default-version

$ nvcc --version |& grep release

Cuda compilation tools, release 12.2, V12.2.140

$ module unload cuda

$ nvcc --version

bash: nvcc: command not found...

purge - unload all the modules

Unload all the currently loaded modules.

$ module list

Currently Loaded Modulefiles:

1) 2024                   5) cuda/11.2                 9) orca/5.0.4      

2) tbb/2021.7.1           6) pbs/22.05.11             10) gaussian/16c02  

3) compiler-rt/2022.2.1   7) openmpi/4.1.4-hpcx/gcc9  11) cmake/3.28.3    

4) mkl/2022.2.1           8) amber/20u13              12) boost/1.84.0    

Key:

default-version  auto-loaded

$ module purge

$ module list

No Modulefiles Currently Loaded.

avail - show available modules

Show list of available modules. If you specify the (part of) module name, modules matching with the specified

string will be shown. Some types of regular expressions may be available.

$ module avail

----------------------- /apl/modules/defaults -----------------------

2022  2024  

------------------------ /apl/modules/oneapi ------------------------

compiler-rt/2022.0.2  intelmpi/2021.7.1     mkl/2022.2.1  tbb/2021.9.0   

compiler-rt/2022.2.1  intelmpi/2021.8.0     mkl/2023.0.0  tbb/2021.10.0

...

gromacs/2021.4-CUDA  ntchem/2013.13.0.0/mpi       turbomole/7.8-smp          

gromacs/2021.6       ntchem/2013.13.0.0/mpiomp    

Key:

directory/  default-version  modulepath

$ module avail mkl

------------------------ /apl/modules/oneapi ------------------------

mkl/2022.0.2  mkl/2023.0.0  mkl/2023.2.0  

mkl/2022.2.1  mkl/2023.1.0  mkl/2024.0    

Key:

modulepath  default-version

(To quit the "avail" command, you may need to type "q" or move to the bottom.)

list - show list of loaded modules

Show list of loaded modules. (This was already used frequently in the examples above, though...)

$ module list

Currently Loaded Modulefiles:

1) aocc/4.0.0   2) cuda/12.0   3) 2022  

Key:

auto-loaded  default-version

whatis - show brief descriptions of modules

Description of the specified module will be shown. If you omit the module name, descriptions of all the

modules will be shown.

$ module whatis mkl/2022

------------------------ /apl/modules/oneapi ------------------------

       mkl/2022.0.2: Intel(R) oneAPI Math Kernel Library (oneMKL) IA-64 architecture

       mkl/2022.2.1: Intel(R) oneAPI Math Kernel Library (oneMKL) IA-64 architecture

$ module whatis

(very long; omitted)

save - save current module list

If the name is omitted, "default" is used. The "default" save will be restored automatically upon login (with

"module restore default").

Your private module settings (including module path) can be saved and can be restored. Saved collection

can be restored with "module restore (save name)".

$ module list

Currently Loaded Modulefiles:

1) tbb/2021.7.1           4) cuda/11.2                 7) amber/20u13  

2) compiler-rt/2022.2.1   5) pbs/22.05.11             

3) mkl/2022.2.1           6) openmpi/4.1.4-hpcx/gcc9  

Key:

default-version  auto-loaded

$ module save

$ module purge

$ module list

No Modulefiles Currently Loaded.

$ module restore

Loading tbb/2021.7.1

Loading compiler-rt/2022.2.1

Loading mkl/2022.2.1



Loading cuda/11.2

Loading pbs/22.05.11

Loading openmpi/4.1.4-hpcx/gcc9

Loading amber/20u13
saverm - remove saved module list

Remove specified saved list. If you omit the name, "default" will be removed.

$ module saverm testsave

$ module saverm

Suppress output with -s option

As you can see above, module command shows messages in some cases (e.g. when additional modules are

loaded). Those messages can be suppressed by adding "-s" option to module command. The following

example is for "load" command. Other commands such as "unload" and "purge" also support "-s" option. This

may be useful when you load modules in job script. NOTE: this also suppresses the error message of the

module command. You should be careful when you use this option.

Reference: normal case without -s 

$ module list -t

No Modulefiles Currently Loaded.

$ module load openmpi

Loading openmpi/4.1.6/gcc8

 Loading requirement: pbs/22.05.11

$ module list -t

Currently Loaded Modulefiles:

pbs/22.05.11

openmpi/4.1.6/gcc8

Example: when -s option added

$ module list -t

No Modulefiles Currently Loaded.

$ module -s load openmpi

$ module list -t

Currently Loaded Modulefiles:

pbs/22.05.11

openmpi/4.1.6/gcc8

Default version

In many software, the default version is defined. The default version will be loaded if you omit the version.

$ module purge

$ module avail openmpi

------------------------- /apl/modules/util -------------------------

openmpi/3.1.6/aocc3                 openmpi/4.1.5-hpcx2.16/icc2023.1.0  

openmpi/3.1.6/aocc4                 openmpi/4.1.5-hpcx2.16/icx2023.1.0  

openmpi/3.1.6/gcc8                  openmpi/4.1.5/aocc4          

...       

openmpi/4.1.4-hpcx/gcc10            openmpi/4.1.6/aocc4.1               

openmpi/4.1.4-hpcx/gcc11            openmpi/4.1.6/gcc8                  

openmpi/4.1.4-hpcx/gcc12            openmpi/4.1.6/gcc11

...

Key:

modulepath  directory/  default-version

$ module load openmpi

Loading openmpi/4.1.6/gcc8

  Loading requirement: pbs/22.05.11

$ module list

Currently Loaded Modulefiles:

 1) pbs/22.05.11   2) openmpi/4.1.6/gcc8(default:openmpi) 

Key:

(symbolic-version)  auto-loaded  default-version

You can omit version number upon unloading.

$ module list

Currently Loaded Modulefiles:

 1) pbs/22.05.11   2) openmpi/4.1.5-hpcx/gcc8(default:openmpi)  

Key:

(symbolic-version)  default-version  auto-loaded  

$ module unload openmpi

Unloading openmpi/4.1.5-hpcx/gcc8



  Unloading useless requirement: pbs/22.05.11

$ module list

No Modulefiles Currently Loaded.

Job scripts examples

/bin/sh script

#!/bin/sh

#PBS select=ncpus=1:mpiprocs=1:ompthreads=1:ngpus=1

#PBS -l walltime=72:00:00

if [ ! -z $PBS_O_WORKDIR ]; then

  cd $PBS_O_WORKDIR

fi

module -s purge

module -s load amber/20u13

pmemd.cuda -O -i mdin ......

If your login shell is csh, you need to add "source /etc/profile.d/modules.sh"(source can be replaced with ".")

before module purge command line. At first all the loaded modules are unloaded with "purge" command. Then,

the target module is loaded. This is the basic usage. NOTE: in the example above, output of module command is

completely discarded anyway due to the "-s" option. If there is a possibility that the module command is failed,

please remove "-s" option.

 

/bin/csh script

For csh/tcsh, module command is defined as an alias in /etc/profile.d/modules.csh.

You don't need a special setting in interactive shell.

However, in the job script, you need to source /etc/profile.d/modules.csh explicitly.

#!/bin/csh -f

#PBS select=ncpus=1:mpiprocs=1:ompthreads=1:ngpus=1

#PBS -l walltime=72:00:00

if ( $?PBS_O_WORKDIR ) then

  cd $PBS_O_WORKDIR

endif

source /etc/profile.d/modules.csh # required!

module -s purge

module -s load amber/20u13

pmemd.cuda -O -i mdin .......



Reference

Sample Jobs

How to compile applications installed in RCCS

Official Site of Environment Modules

https://ccportal.ims.ac.jp/en/quickstartguide/samplejobs
https://ccportal.ims.ac.jp/en/how_to_configure
http://modules.sourceforge.net/

