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1 Definition

To ensure a high level of coherence of the software environment in the DEISA supercomputing infrastructure, espe-
cially within the subgroups of homogeneous computers, which share the same hardware and software architecture,
a DEISA Common Production Environment (DCPE) has been defined and deployed on each computer integrated in
the platform.

Three main components define the DCPE:

1. a coherent set of software packages, called the Software stacks, which include:
◦ shells (Bash and Tcsh),
◦ compilers (C, C++, Fortran and Java),
◦ compilers libraries (for communication, data formatting, numerical analysis, etc.),
◦ tools (debuggers, profilers, editors, batch and workflow managers, etc.),
◦ applications.

2. a uniform interface to access the software, provided by the Modules tool,
3. a framework to monitor the software.

The components currently supported in the software stacks are listed in Table 1 in the following section.

Note that the access to some of the applications depends on the validation of their license, which is checked inside
the environment the first time that you try to access to them.
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2 Components of the Software Stacks

The following table lists all the components currently available in the software stacks , specifying those that belong
only to a subgroup of computers, and also the commercial and licensed software, which may be available only on
one or a few sites.

Table 1: Current software components of the DEISA Common Production Environment (IBM indicates AIX,
Linux/Power6, Linux/PowerPC IBM and Linux/BlueGene systems; IBM WBG indicates the same as 'IBM', but
without the Linux/BlueGene systems

Software Class Description Restrictions

SHELLS

bash shell Bourne Again Shell (Bash)

tcsh shell Extended C Shell (Tcsh)

COMPILERS

c compiler C compiler

c++ compiler C++ compiler

fortran compiler Fortran compiler

java compiler Java compiler

LIBRARIES

acml numerical AMD Core Math Library Cray only

blacs numerical Basic Linear Algebra Communication
Subroutines

blacssmp numerical Basic Linear Algebra Communication
Subroutines (SMP)

IBM only

blas numerical Basic Linear Algebra Subroutines

blassmp numerical Basic Linear Algebra Subroutines (SMP)

essl numerical IBM Engineering and Scientific Subroutine
Library

IBM only

esslsmp numerical IBM Engineering and Scientific Subroutine
Library (SMP)

IBM only

fftw numerical Fast Fourier Transform library

hdf5 data
format

Hierarchical Data Format (version 5)

lapack numerical Linear Algebra PACKage
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lapacksmp numerical Linear Algebra PACKage (SMP) SGI only

libsci numerical Cray Scientific Library Cray only

mass numerical IBM basic numerical library IBM only

mkl numerical Intel Math Kernel Library SGI only

nag numerical Numerical library from the Numerical
Algorithms Group

AIX/SGI only.
Commercial

netcdf data
format

Network Common Data Format Cray / IBM WBG
only

pessl numerical IBM Parallel ESSL IBM WBG only

pesslsmp numerical IBM Parallel ESSL (SMP) IBM WBG only

pwsmp numerical IBM Watson Sparse Matrix Package (SMP) AIX only

scalapack numerical SCAlable Linear Algebra PACKage

scalapacksmp numerical SCAlable Linear Algebra PACKage (SMP) SGI only

scsl numerical SGI Scientific Computing Software Library SGI only

scslsmp numerical SGI Scientific Computing Software Library
(SMP)

SGI only

wsmp numerical IBM Watson Sparse Matrix Package AIX only. Commer-
cial

TOOLS

emacs editor Text editor

globus utilities Globus Toolkit grid middleware

gmake utilities GNU make

histx profiler Application performance analysis tool SGI only

hpm profiler IBM Hardware Profiler Monitor AIX only

nedit editor Text editor

omniorb utilities CORBA implementation Cray / IBM WBG
only

openssh utilities Secure shell

pat profiler Cray Performance Analysis Tool Cray only

perl utilities Practical Extraction and Report Language

python utilities Development language

tcl utilities Tool Command Language

Components of the Software Stacks
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tk utilities GUI toolkit for Tcl

totalview debugger Parallel debugger Cray/AIX only.
Commercial

APPLICATIONS

cpmd chemistry Molecular dynamics (Car-Parrinello)

cpmd2cube chemistry Post-processing of CPMD density/wannier
files

Cray / IBM WBG
only

gopenmol chemistry Post-processing of cubes-files IBM WBG only

lammps chemistry Molecular dynamics Cray/AIX/BG only

namd chemistry Molecular dynamics AIX/Cray/ SGI only

wien2k chemistry Electronic structure calculations of solids Cray/AIX only

Naturally, this list of components is evolving and it is enriched according to the requirements of the users and the
decisions of the administrators.

For each component the current default version is available in this way. In fact, several other versions of each
component (either older or newer) are generally accessible. The default version is the one without a number, and
the other ones are suffixed by a number (like fortran/12.1). We will describe below how to find out which ones are
available and how to use a version other than the default one.

Please, note that for each subgroup of homogeneous computers, the versions are the same. This is of course essential
to allow the user’s applications to have the same behaviour on the different homogeneous platforms. To guaran-
tee this characteristic, an upgrade of a component (that is to say changing the default version for a newer one)
or a removal of an old one, is always done in a coordinated and synchronized way across all the relevant sites.
Please, note also that the default versions of a component can be different between the subgroups of homogeneous
computers (for instance the default version of the NAG library can be different between the AIX IBM and HPC
Linux SGI platforms, the netCDF library can be different between the AIX IBM and Super-UX NEC platforms,
etc.).

Components of the Software Stacks
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3 Modules framework

The DEISA Common Production Environmentoffers:

• a common interface to access different software components on different subgroups of homogeneous computers,
hiding the possibility that different files of a component would be named or installed in different locations
depending on local policies of the sites, and on software packaging for different computer types,

• a common interface for each group of computers, which is available from all the shells, allows people using
different shells, or even a user who wants to change his or her shell temporarily or permanently, to use exactly
the same commands to access a certain software,

• an individual management of each component allows people to load into the user environment only the required
software and also to be able to change the version of each software independently of the others,

• an easy way for each user to switch independently between the current default version of a software to an other
one. It can be an older one, if for instance some updates are not yet done in a user code after some incompatible
changes in the interface of a library used, or if special bugs are discovered in the current version of a software.
Or it can also be a new one, to test and validate it, or just to benefit from its new features, before it becomes the
current version.

The Modulestool (http://modules.sourceforge.net/) is used to offer these features and to define the portable inter-
faces to the components of the DCPE, to set it up according to your needs and to allow you to dynamically enrich
your environment during a session.

The modulecommand is mainly used to list, load and unload the special files, which define each component. These
files are called modulefiles, and they are written by the system administrators. From the information in a modulefile,
the modulecommand configures the user’s environment, allowing you to run the corresponding software. In fact, the
modulecommand alters or sets common Unix shell environment variables such as $PATH, $LD_LIBRARY_PATH
or $LIBRARY, $MANPATH, etc. and sets the specific variables of the application. All the required definitions for
an application are modified in a coordinated way, which prevents users from forgetting some required changes or
from making incompatible changes.

The syntax rules for the modulefiles are:

modulename[/version]

where modulenameis the name of the modulefileand version is the optional version number (brackets are used to
show that this is not mandatory),

• all names are in lowercase,
• the names are alphanumeric characters (fortran, hdf5, cpmd, etc.),
• when you need to specify a version number, it is placed after the name of the default version with a slash sign

as a separator. The version number can have several components, each being a set of alphanumeric charac-
ters separated by a dot, to specify the major and minor version numbers, the patches level, etc. (fortran/12.1,
cpmd/3.13, nag/21, totalview/8, etc.).

Only one version of a software can be loaded at a given time. If you try to load two versions of a component, a
conflict will occur (an error message will be printed and the version pre-viously loaded will stay active).

Please, note that for each software a default version is provided. It is expected to be used in all normal cases.
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4 Characteristics of libraries, tools and applications

To set the user's environment correctly, the version number is often not sufficient. This has been taken into account,
especially for the default addressing mode of a library on AIX IBM systems (OBJECT_MODE = 64 or 32). These
characteristics are set by the environmentmodulefiles, which define some behaviour of the programming environ-
ment.

The default addressing mode is set to 64-bit on most platforms, but some libraries are provided in both modes on
some machines. On IBM systems, we can compile an application or a library in two addressing bit modes, 32- or
64-bit (this is not the case for the Altix SGI and vector NEC-SX platforms, for instance). Libraries can share these
two modes (by mixing 32- and 64-bit object modules), but Fortran 90 libraries (NAG, LAPACK 90, Netcdf, etc.)
come often with Fortran 90 object modules, which cannot be mixed, so you must say which addressing mode you
would like to use. For this reason, two modulefilesare defined on IBM AIX systems:

• mode[/64] (default),
• mode/32.

The first one is loaded by default in the deisamodulefile, but if you ever switch to 32-bit mode, some libraries or
applications may be unavailable in this mode.

> module list

Currently Loaded Modulefiles:

1) c/ibm/10.0 3) fortran/ibm/12.1 5) mode/32

2) c++/ibm/10.0 4) compilerwrappers/yes 6) deisa

> module load netcdf

WARNING: netcdf/3 cannot be loaded due to missing prereq.

HINT: The following module must be loaded first: mode/64

Please, note also that these 32-bit and 64-bit modes are conflicting, so you must load only one and switch it to
another one if necessary:

> module list

Currently Loaded Modulefiles:

1) c/ibm/10.0             3) fortran/ibm/12.1      5) mode/64

2) c++/ibm/10.0           4) compilerwrappers/yes  6) deisa

> module load mode/32

WARNING: mode/32 cannot be loaded due to a conflict.

HINT: You might try "module unload mode" first.
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5 Modules usage

5.1 Initialization

The access to the Modulessoftware itself is automatically initialized for you when you log in or when you submit a
batch job according to the shell that you use. Nevertheless, you must initialize the DEISA environment yourself at
the beginning of your interactive sessions and your submitted jobs by using the deisa modulefile.

For this action, the command is (the output is the one for IBM systems):

> module load deisa

As no personal initialization file "/deisa/home/xxxxxx/yyyyyy/.modules/DMEInit"

is defined, a default one is used, which load the IBM C, C++ and Fortran compilers, \

used through the compiler wrappers.

load IBM C compiler version 10.0 (PATH, LD_LIBRARY_PATH, NLSPATH, MANPATH)

load IBM C++ compiler version 10.0 (PATH, LD_LIBRARY_PATH, NLSPATH, MANPATH)

load IBM Fortran compiler version 12.1 (PATH, LD_LIBRARY_PATH, NLSPATH, MANPATH)

load usage of the compiler wrappers (default)

load 64-bit mode (OBJECT_MODE, DEISA_FFLAGS, DEISA_CFLAGS, DEISA_CXXFLAGS) (default)

which defines the special DEISA variables to reference the file systems in a portable way ($DEISA_HOME, etc. –
see section 4.1 of the Primer[1]) and loads all the default modulefiles.

On Cray systems, the output looks like this:

> module load deisa

As no personal initialization file "/deisa/home/xxxxxx/yyyyyy/.modules/DMEInit"

is defined, a default one is used, which load the Cray C, C++ and Fortran compilers, \

used through the compiler wrappers.

load Portland C++ compiler version 7. Please use 'CC' as compiler.

load Portland C compiler version 7. Please use 'cc' as compiler.

load Portland Fortran compiler version 7. Please use 'ftn' or 'f77' for compilation.

load usage of the compiler wrappers (default)

On Altix SGI systems, the output looks like this:

> module load deisa

1. http://www.deisa.eu/usersupport/primer/file-systems-and-data-management
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As no personal initialization file "/deisa/home/xxxxxx/yyyyyy/.modules/DMEInit"

is defined, a default one is used, which load the Intel C, C++ and Fortran compilers, \

used through the compiler

wrappers.

load Intel C++ compiler version 10.1 (PATH, LIBPATH, MANPATH)

load Intel C compiler version 10.1 (PATH, LIBPATH, MANPATH)

load Intel Fortran compiler version 10.1 (PATH, LIBPATH, MANPATH)

load usage of the compiler wrappers (default)

For each subgroup of systems, these default modulefilesare:

IBM systems (except the BlueGene systems) :

c, c++, fortran, compilerwrappers/yes, mode64, deisa

IBM BlueGene, Cray XT4 and HPC Linux SGI systems :

c, c++, fortran, compilerwrappers/yes, deisa

5.2 Help

The helpsubcommand gives you the syntax of the main subcommands of module:

> module help

Available Commands and Usage:

+  list

+  avail

+  help     modulefile [modulefile ...]

+  whatis   modulefile

+  display  modulefile

+  load     modulefile [modulefile ...]

+  unload   modulefile [modulefile ...]

+  switch   modulefile1 modulefile2

. . .

5.3 List of the modulefiles currently loaded

Modules usage
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The list subcommand lists all the modulefiles, which are currently loaded in your environment. For instance, after
the initialization step done by the deisa modulefileyou must have on IBM systems:

> module list

Currently Loaded Modulefiles:

1) c/ibm/10.0            3) fortran/ibm/12.1      5) mode/64

2) c++/ibm/10.0          4) compilerwrappers/yes  6) deisa

On the Cray XT4 systems:

> module list

Currently Loaded Modulefiles:

1) c/portland/7          3) fortran/portland/7    5) mode/64

2) c++/portland/7        4) compilerwrappers/yes  6) deisa

And on Altix SGI systems:

> module list

Currently Loaded Modulefiles:

1) c/intel/10.1          3) fortran/intel/10.1    5) deisa

2) c++/intel/10.1        4) compilerwrappers/yes

5.4 List of the available modulefiles

The avail subcommand gives the complete list of all the modulefilesavailable on the system on which it is executed
− that is all the components of the DEISACommonProductionEnvironment, including all versions. As previously
said, the modulefileswithout any version number are the default versions. Due to these various versions for each
component, this list is rather long, as you may see in the examples below (of course, the list that you will get depends
on the moment on which you execute this command, as the software versions evolve). For the AIX IBM systems:

------------ /usr/local/pub/Modules/modulefiles/init ------------

deisa

------------ /usr/local/pub/Modules/modulefiles/environment ------------

compilerwrappers/no           mode/32

compilerwrappers/yes(default) mode/64(default)

------------ /usr/local/pub/Modules/modulefiles/compilers ------------

c++/ibm/9.0                   c/ibm/10.0                java/ibm/1.4(default)

c++/ibm/10.0(default)         fortran/ibm/11.1          java/ibm/1.5

c/ibm/9.0                     fortran/ibm/12.1(default)

------------ /usr/local/pub/Modules/modulefiles/libraries ------------

blacs/3(default)              fftw/3                    pessl/3(default)

blacssmp/3(default)           hdf5/1.6(default)         pesslsmp/3(default)

blas/4(default)               lapack/3.0(default)       pwsmp/7

blassmp/4(default)            mass/4(default)           pwsmp/8(default)

essl/4(default)               nag/20                    scalapack/1.8(default)

Modules usage
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esslsmp/4(default)            nag/21(default)           wsmp/7

fftw/2.1.5(default)           netcdf/3(default)         wsmp/8(default)

------------ /usr/local/pub/Modules/modulefiles/tools ------------

emacs/21(default)             omniorb/4.0(default)      tcl/8.5(default)

globus/4.0(default)           openssh/3(default)        tk/8.5(default)

gmake/3(default)              perl/5.8(default)         totalview/8(default)

hpm/3.2(default)              python/2.4(default)

nedit/5(default)              python/2.5

------------ /usr/local/pub/Modules/modulefiles/applications ------------

cpmd/3.13(default)            cpmd2cube/2008.07         lammps/2008.01.22

cpmd/3.11                     gopenmol/3.00(default)    namd/2.6(default)

For the Linux/PowerPC IBM system:

> module avail

------------ /usr/share/modules/modulefiles ------------

deisa

------------ /usr/share/modules/deisa/modulefiles/environment ------------

compilerwrappers/no           mode/32

compilerwrappers/yes(default) mode/64(default)

------------ /usr/share/modules/deisa/modulefiles/compilers ------------

c/ibm/8.0(default)            fortran/ibm/10.1(default)

c++/ibm/8.0(default)          java/ibm/1.4(default)

------------ /usr/share/modules/deisa/modulefiles/libraries ------------

blacs/3(default)              fftw/2.1.5(default)        netcdf/3(default)

blacssmp/3(default)           fftw/3                     pessl/3(default)

blas/4(default)               hdf5/1.4.4                 pesslsmp/3(default)

blassmp/4(default)            hdf5/1.6(default)          scalapack/1.7(default)

essl/4(default)               lapack/3.0(default)

esslsmp/4(default)            mass/4(default)

------------ /usr/share/modules/deisa/modulefiles/tools ------------

emacs/21(default)             omniorb/4.1(default)       tcl/8.4(default)

globus/4.0(default)           openssh/3(default)         tk/8.4(default)

gmake/3(default)              perl/5.8(default)

nedit/5(default)              python/2.4(default)

------------ /usr/share/modules/deisa/modulefiles/applications -----------

cpmd/3.11(default)            cpmd2cube/2008.07(default) gopenmol/2.32(default)

For the Linux/BlueGene IBM systems:

> module avail

------------ /usr/share/modules/modulefiles ------------

deisa

------------ /usr/share/modules/deisa/modulefiles/environment ------------

compilerwrappers/no        compilerwrappers/yes(default)

------------ /usr/share/modules/deisa/modulefiles/compilers ------------

c++/ibm/9.0(default)       fortran/ibm/11.1(default)

c/ibm/9.0(default)         java/ibm/1.5(default)

------------ /usr/share/modules/deisa/modulefiles/libraries ------------

blacs/3(default)           esslsmp/4(default)     lapack/3.1(default)

Modules usage
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blas/4(default)            fftw/2.1.5(default)    mass/4(default)

blassmp/4(default)         fftw/3                 netcdf/3(default)

essl/4(default)            hdf5/1.8(default)      scalapack/1.7(default)

------------ /usr/share/modules/deisa/modulefiles/tools ------------

emacs/21(default)          python/2.4(default)    totalview/8(default)

gmake/3(default)           tcl/8.5(default)

perl/5.8(default)          tk/8.5(default)

------------ /usr/share/modules/deisa/modulefiles/applications -----------

cpmd/3.13(default)         namd/2.6(default)

lammps/2008.01.22(default)

For the Cray XT4 system:

> module avail

------------ /opt/deisa/modules/modulefiles/init ------------

deisa

------------ /opt/deisa/modules/modulefiles/environment ------------

compilerwrappers/no        compilerwrappers/yes(default)

------------ /opt/deisa/modules/modulefiles/compilers ------------

c/portland/7(default)      fortran/portland/7(default)

c++/portland/7(default)    java/1.4(default)

------------ /opt/deisa/modules/modulefiles/libraries ------------

acml/3.6.1(default)        fftw/3                   netcdf/3(default)

blacs/3(default)           hdf5/1.6(default)        scalapack/1.7(default)

blas/4(default)            lapack/3.0(default)

fftw/2.1.5(default)        libsci/10.0.1(default)

------------ /opt/deisa/modules/modulefiles/tools ------------

craypat/3.2.3(default)     nedit/5(default)         tcl/8.4(default)

deshl/4.0(default)         omniorb/4.1(default)     tk/8.4(default)

emacs/21(default)          openssh/4(default)       totalview/7(default)

globus/4.0(default)        perl/5.8(default)

gmake/3(default)           python/2.4(default)

------------ /opt/deisa/modules/modulefiles/applications ------------

cpmd/3.13(default)         lammps/2007.06.12(default)

cpmd2cube/2008.07(default) namd/2.6(default)

gopenmol/3.00(default)     wien2k/05(default)

And for the Altix SGI systems:

> module avail

------------ /opt/deisa/DEISA-Modules/modulefiles/init ------------

deisa

------------ /opt/deisa/DEISA-Modules/modulefiles/environment ------------

compilerwrappers/no     compilerwrappers/yes(default)

------------ /opt/deisa/DEISA-Modules/modulefiles/compilers ------------

c/intel/10.1(default)   fortran/intel/10.1(default)

c++/intel/10.1(default) java/1.4(default)

------------ /opt/deisa/DEISA-Modules/modulefiles/libraries ------------

blas/4(default)         lapack/3.0(default)      scalapack/1.7(default)

blassmp/4(default)      lapacksmp/3.0(default)   scalapacksmp/1.7(default)

Modules usage
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fftw/2.1.5(default)     mkl/8.0                  scsl/1.5(default)

fftw/3.0.1              mkl/9.1(default)         scslsmp/1.5(default)

hdf5/1.6.3              nag/21(default)

hdf5/1.6.4(default)     netcdf/3(default)

------------ /opt/deisa/DEISA-Modules/modulefiles/tools ------------

emacs/21(default)       histx/1.2a(default)      python/2.4(default)

globus/4.0(default)     nedit/5.5(default)       tcl/8.4(default)

gmake/3(default)        perl/5.8(default)        tk/8.4(default)

------------ /opt/deisa/DEISA-Modules/modulefiles/applications -----------

cpmd/3.13(default)      namd/2.6b1(default)

5.5 Help on a specific modulefile

The helpsubcommand, followed by the name of a modulefile, gives more information about its purpose and effect,
as shown in this example for the Fortran IBM compiler on AIX systems:

> module help fortran

--------------------------------------------------------------------------

Module Specific Help for /usr/local/pub/Modules/modulefiles/compilers/fortran/12.1:

IBM Fortran compiler version 12.1 (PATH, LIBPATH, NLSPATH, MANPATH)

**** DEISA Common Production Environment ****

modulefile "fortran/12.1" Ð Version 1.2

Set environment variables to use the IBM Fortran compiler version 12.1.

--------------------------------------------------------------------------

5.6 Location of a modulefile and its brief description

The whatissubcommand gives the location of a modulefileand its brief description:

> module whatis fftw

----------- /usr/local/pub/Modules/modulefiles/init -------------

----------- /usr/local/pub/Modules/modulefiles/environment -------------

----------- /usr/local/pub/Modules/modulefiles/compilers -------------

----------- /usr/local/pub/Modules/modulefiles/libraries -------------

fftw/2.1.5: Set environment variables to enable the usage of the FFTW 2.1.5

numerical library.

Modules usage
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----------- /usr/local/pub/Modules/modulefiles/tools -------------

----------- /usr/local/pub/Modules/modulefiles/applications -------------

5.7 Detailed description of a modulefile

The displaysubcommand describes what would be the effect of the specified modulefilein your environment, show-
ing which changes it would make in the content of the environment variables PATH, MANPATH, etc. and which
new variables it would define. Below, an example for the fortran modulefileon one AIX IBM system (note that in
all the following examples the results of the commands may vary from one machine to another (paths displayed,
etc.), but the goal of these examples is to demonstrate the behaviour of the environment):

> module display fortran

--------------------------------------------------------------------------

/usr/local/pub/Modules/modulefiles/compilers/fortran/12.1:

module-whatis   Set environment variables to use the IBM Fortran compiler version 12.1.

prepend-path    PATH    /usr/local/prod/xlf12102/usr/bin

conflict        fortran

display IBM Fortran compiler version 12.1 (PATH, LIBPATH, NLSPATH,MANPATH)

--------------------------------------------------------------------------

5.8 Loading a modulefile

The loadsubcommand adds a modulefilein your environment, executing all the commands defined inside. As previ-
ously stated, appending a version number to the name of the component will load the modulefileof this specific
version, which can be different from the default one.

> module list

Currently Loaded Modulefiles:

1) c/ibm/10.0            3) fortran/ibm/12.1      5) mode/64

2) c++/ibm/10.0          4) compilerwrappers/yes  6) deisa

> echo $DEISA_LDFLAGS

>

> module load lapack

load ESSL Library 4 in 32/64-bit mode (DEISA_LDFLAGS)

load BLAS Library 4 (DEISA_LDFLAGS)

load LAPACK Library 3.0 in 32/64-bit mode (DEISA_LDFLAGS)

Modules usage
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> module list

Currently Loaded Modulefiles:

1) c/ibm/10.0            4) compilerwrappers/yes  7) essl/4

2) c++/ibm/10.0          5) mode/64               8) blas/4

3) fortran/ibm/12.1      6) deisa                 9) lapack/3.0

> echo $DEISA_LDFLAGS

-L/usr/local/pub/lib Ðllapack Ðlessl

> echo $CPMD

>

> module load cpmd

load cpmd/3.13 (PATH, CPMD_EXEDIR, CPMD, CPMD_PPLIBRARY)

> module list

Currently Loaded Modulefiles:

1) c/ibm/10.0            5) mode/64               9) lapack/3.0

2) c++/ibm/10.0          6) deisa                10) cpmd/3.13

3) fortran/ibm/12.1      7) essl/4

4) compilerwrappers/yes  8) blas/4

> echo $CPMD

/usr/local/prod/cpmd/cpmd-3.13.1/cpmd_MPI

5.9 Unloading a modulefile

The unloadsubcommand allows you to remove all the definitions set up by a previous loadcommand. The module-
files can be removed in any order.

> module list

Currently Loaded Modulefiles:

1) c/ibm/10.0            5) mode/64               9) lapack/3.0

2) c++/ibm/10.0          6) deisa                10) cpmd/3.13

3) fortran/ibm/12.1      7) essl/4

4) compilerwrappers/yes  8) blas/4

> module unload lapack

unload LAPACK Library 3.0 in 32/64-bit mode(DEISA_LDFLAGS)
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> module list

Currently Loaded Modulefiles:

1) c/ibm/10.0            5) mode/64               9) cpmd/3.13

2) c++/ibm/10.0          6) deisa

3) fortran/ibm/12.1      7) essl/4

4) compilerwrappers/yes  8) blas/4

> echo $DEISA_LDFLAGS

-lessl

5.10 Switching between two versions of a modulefile

It is easy to switch between two different versions of a software. This subcommand shows the power of the Modules

concept, as different versions of huge and complex packages, like compilers or complete applications, can be
replaced using a single simple command, and this can be done independently of the shell that is used. (Take care in
the following examples as the versions of the packages used are for illustration purposes only and may be currently
unavailable).

> module switch fortran fortran/11.1

...

unload IBM Fortran compiler version 12.1 (PATH, LIBPATH, NLSPATH, MANPATH)

...

load IBM Fortran compiler version 11.1 (PATH, LIBPATH, NLSPATH, MANPATH)

> echo $PATH

/usr/local/pub/Modules/wrappers/fortran/:/usr/local/xlf111005/usr/bin:...

> module load cpmd

load cpmd/3.13 (PATH, CPMD_EXEDIR, CPMD, CPMD_PPLIBRARY)

> echo $CPMD

/usr/local/prod/CPMD/CPMD-3.13.1/cpmd_MPI

> module switch cpmd cpmd/3.11

unload cpmd/3.13 (PATH, CPMD_EXEDIR, CPMD, CPMD_PPLIBRARY)

load cpmd/3.11 (PATH, CPMD_EXEDIR, CPMD, CPMD_PPLIBRARY)

> echo $CPMD

/usr/local/prod/CPMD/CPMD-3.11.1/cpmd_MPI
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6 Compiling and linking

6.1 Compiler wrappers

In the DEISA environment, the default behaviour is that the C, C++ and Fortran compilers are not directly invoked;
compiler wrappers are called instead.

For instance, in the AIX IBM environment, the wrapper script for the Fortran compiler (xlf, xlf_r, f90, etc.) uses
two environment variables called $DEISA_FFLAGS (for the compilation and link steps) and $DEISA_LDFLAGS
(for the link steps). With the C and C++ compilers, the variables for compilation steps are called $DEISA_CFLAGS
and DEISA_CXXFLAGS, whereas $DEISA_LDFLAGS is also used for link steps. You are advised not to change
these variables, as it can generate unwanted side effects.

If you do not want to use the default behaviour with the compiler/linker wrappers, you will first have to ask not use
them by switching to the no version of the compilerwrappers modulefile(see also the next paragraph):

> module switch compilerwrappers/yes compilerwrappers/no

unload usage of the compiler wrappers

...

load non usage of the compiler wrappers

6.2 Compiling and linking with libraries

With the default approach, compiling and linking your codes is very simple: you will just need to load the module-

filesof the desired libraries and call the compiler. For instance, if you want to compile a code with the NAG Fortran
library:

> module list

Currently Loaded Modulefiles:

1) c/ibm/10.0            3) fortran/ibm/12.1      5) mode/64

2) c++/ibm/10.0          4) compilerwrappers/yes  6) deisa

> module load nag

load ESSL Library 4 in 32/64-bit mode (DEISA_LDFLAGS)

load NAG Library Mark 21 in 64-bit mode (DEISA_FFLAGS, DEISA_LDFLAGS)

> module list

Currently Loaded Modulefiles:

1) c/ibm/10.0            4) compilerwrappers/yes  7) essl/4

2) c++/ibm/10.0          5) mode/64               8) nag/21

3) fortran/ibm/12.1      6) deisa
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> f90 -o test-nag test-nag.f90

Fortran command: /usr/bin/f90 -q64 -I/usr/local/prod/nag/nag21/include/q64 \

-L/usr/local/prod/nag/nag21/lib/q64 -lnag_use_essl Ðlessl

test-nag.f90

/usr/bin/f90:

** test_nag   === End of Compilation 1 ===

1501-510  Compilation successful for file test-nag.f90.

> ./test-nag

Test of Fortran 90 NAG interfaces correct

As explained in the previous paragraph, the Fortran compiler wrapper (which replaces the real compiler with the
same name, just allowing to invoke it with special options) uses the two environment variables $DEISA_FFLAGS
and $DEISA_LDFLAGS for the compilation and linking. A similar approach is used for the C/C++ compiler wrap-
per with the exception that the two environment variables are called $DEISA_CFLAGS and $DEISA_LDFLAGS.
These environment variables are updated each time a modulefileis loaded/unloaded:

> module list

Currently Loaded Modulefiles:

1) c/ibm/10.0            3) fortran/ibm/12.1      5) mode/64

2) c++/ibm/10.0          4) compilerwrappers/yes  6) deisa

> module load nag

load ESSL Library 4 in 32/64-bit mode (DEISA_LDFLAGS)

load NAG Library Mark 21 in 64-bit mode (DEISA_FFLAGS, DEISA_LDFLAGS)

> echo $DEISA_FFLAGS

-q64 -I/usr/local/prod/nag/nag21/include/q64

> echo $DEISA_LDFLAGS

-lessl -L/usr/local/prod/nag/nag21/lib/q64 -lnag_use_essl

If the compiler/linker wrappers are not used (see the previous paragraph), you can either use explicitly the compilers
and linker global variables:

> module list

Currently Loaded Modulefiles:

1) c/ibm/10.0            3) fortran/ibm/12.1      5) mode/64

2) c++/ibm/10.0          4) compilerwrappers/no   6) deisa

> module load nag

load ESSL Library 4 in 32/64-bit mode (DEISA_LDFLAGS, DEISA_ESSL_LDFLAGS)

load NAG Library Mark 21 in 64-bit mode (DEISA_FFLAGS, DEISA_NAG_FFLAGS, DEISA_LDFLAGS, \

DEISA_NAG_LDFLAGS)

> module list

Currently Loaded Modulefiles:
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1) c/ibm/10.0            4) compilerwrappers/no   7) essl/4

2) c++/ibm/10.0          5) mode/64               8) nag/21

3) fortran/ibm/12.1      6) deisa

> f90 $DEISA_FFLAGS $DEISA_LDFLAGS -o test-nag test-nag.f90

Fortran command: /usr/bin/f90 -q64 -I/usr/local/prod/nag/nag21/include/q64 -lessl \

-L/usr/local/prod/nag/nag21/lib/q64 -lnag_use_essl test-nag.f90

/usr/bin/f90:

** test_nag   === End of Compilation 1 ===

1501-510  Compilation successful for file test-nag.f90.

> ./test-nag

Test of Fortran 90 NAG interfaces correct

or either use explicitly the independent variables defined for each library:

> f90 $DEISA_NAG_FFLAGS $DEISA_ESSL_LDFLAGS $DEISA_NAG_LDFLAGS -o test-nag test-nag.f90

Fortran command: /usr/bin/f90 -q64 -I/usr/local/prod/nag/nag21/include/q64 -lessl \

-L/usr/local/prod/nag/nag21/lib/q64 -lnag_use_essl

test-nag.f90

/usr/bin/f90:

** test_nag   === End of Compilation 1 ===

1501-510  Compilation successful for file test-nag.f90.

> ./test-nag

Test of Fortran 90 NAG interfaces correct

6.3 More detailed example of a working session

> module load deisa

...

> module load essl fftw

> module list

Currently Loaded Modulefiles:

1) c/ibm/10.0            4) compilerwrappers/yes  7) essl/4

2) c++/ibm/10.0          5) mode/64               8) fftw/2.1.5

3) fortran/ibm/12.1      6) deisa

> f90 ÐL $DEISA_HOME/model/libraries Ðllib1 Ðllib2 Ðo model model.f90

> ./model

Segmentation fault.

core dump.
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> module load totalview

load TotalView Debugger 8 (PATH, MANPATH)

> module list

Currently Loaded Modulefiles:

1) c/ibm/10.0            4) compilerwrappers/yes  7) essl/4

2) c++/ibm/10.0          5) mode/64               8) fftw/2.1.5

3) fortran/ibm/12.1      6) deisa                 9) totalview/8

> totalview ./model &

6.4 Error messages, known problems, and side effects

If you try to load two versions of the same software, an error message is printed and the corresponding modulefile

is not loaded. The only possibility is to change one version by another one using the switch version.

> module list

Currently Loaded Modulefiles:

1) c/ibm/10.0            3) fortran/ibm/12.1      5) mode/64

2) c++/ibm/10.0          4) compilerwrappers/yes  6) deisa

> module load fortran/11.1

WARNING: fortran/11.1 cannot be loaded due to a conflict.

HINT: Might try "module unload fortran" first.

Some modulefilesrequire other ones to be loaded. If they are not present, an error message is printed:

> module switch mode/64 mode/32

unload 64-bit mode (OBJECT_MODE, DEISA_FFLAGS, DEISA_CFLAGS, DEISA_CXXFLAGS) (default)

...

load 32-bit mode (OBJECT_MODE, DEISA_FFLAGS, DEISA_CFLAGS, DEISA_CXXFLAGS)

...

> module list

Currently Loaded Modulefiles:

1) c/ibm/10.0             3) fortran/ibm/12.1      5) mode/32

2) c++/ibm/10.0           4) compilerwrappers/yes  6) deisa

> module load fftw

WARNING: fftw/2.1.5 cannot be loaded due to missing prereq.

HINT: the following modules must be loaded first: mode/64 ...
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