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About this handbook

The PRISM infrastructure software provides support for the full suiteof steps that is needed to perform an
experiment with an earth system model. The suite starts with the source code retrieval and ends with the
visualization of model diagnostic output. This handbook describes only oneaspect of the full system, the
SCE (Standard Compile Environment) covering the �rst part of the suite: retrieval of the necessary source
code and tool box from the repository, generation of Make�les and compile scripts, and compilation. It
is complemented by the handbook on the SRE (Standard Running Environment)by Gayler and Legutke
(2004) which describes the next steps of an experiment suite, the con�gurationand creation of run scripts
and the experiment execution.

This edition describes the software release tagged as indicated on the cover page. The SCE development
is an ongoing process as is the writing of this handbook. These activities willbe synchronized as much as
possible. Therefore, new editions of the handbook will be provided in about the same intervals as new soft-
ware is released with major modi�cations of the SCE. If model adaptation activities are started, it should
thus be ensured that the newest edition of the handbook and software is used. It can be downloaded from
the PRISM web site (http://prism.enes.org) or, together with the PRISM software, from the PRISM SVN
source code repository (http://svn-prism.zmaw.de/svn/prism/tags/tag/util/compile/doc/PRISMSCE.pdf).
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Thomas Schoenemeyer (NEC, Munich), Sophie Valcke (Cerfacs, Toulouse), Reiner Vogelsang (SGI,
Juelich), and Heinrich Widmann (M&D, Hamburg).
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Introduction

The PRISM project aimed at the establishment of a climate research network inEurope. An important
step towards this goal is the development of a common �exible, easy-to-use,and portable infrastructure
software for earth system modeling.

Keeping in mind the large number of models and platforms used in Europe for climate modeling, and
taking into consideration the quick development of both software and hardware, it is obvious that the
infrastructure must be extendable to accommodate new models and platforms, and must facilitate the
replacement of component models, while still being low in maintenance.

In order to meet the requirements of portability, �exibility and extendibility at low maintenance costs,
the SCE software is highly modularized and thereby gives the user a common look&feel for all activities
possible within the SCE, independent of the models or platforms.

Earth system models, on the other hand, have to meet a minimum of standards in order to allow the use of
the SCE tools for model development and automatic processing.

These standards include coding rule speci�cations which have been developed bearing in mind to keep
the required changes to the models at a minimum in order that a maximum of models can be included into
the system with little effort.

Another aspect of the SCE is a standard directory structure in which the model and library source codes
are stored. This makes it possible to have a portable toolbox for model compilation that can be used for
an arbitrary number of component models simultaneously. The standard directory structure, coding rules,
and other aspects of the source code management are described in Chapter1.

The compilation is based on the GNU make utility to ensure that only a minimum of recompilation is done
during model development activities. The design of the compilation system, the Make�les and compile
scripts and their generation with the toolbox is described in Chapter2.

Chapter3 summarizes the steps which have to be done in order to adapt a new component or coupled
model to the SCE or to include a new platform into the system.
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Chapter 1

Source code management

One aspect of the SCE is a standard directory structure for the storage of model and library source codes.
Once a model's source code storage is organized as in the SCE, the tools provided to generate model
and platform speci�c compile scripts can be used (Chapter2). The scripts of the SCE are assembled
(using the m4 macro processor (http://www.gnu.org/software/m4)) from a pool of fragments of script
code. The fragmentation is done in a way that classes of fragments are created which are model speci�c
or platform speci�c or both, and a class which can be used for all models on all platforms. This has a
number of advantages, e.g. redundant code is avoided and the maintenance costs of the system are kept
at a minimum. Since both, none, or one of the model or platform names are partof the names of header
�le, according to their usage, it is obvious which fragments have to be added for new platforms or for new
models.

The script assemblage process is done by including the right script codefragments into a m4 input �le.
Therefore, the scripts have always the same structure and are identicalto a large extent. The user gets
a common look&feel with all models and platforms. A prerequisite for being able todo so is that all
models have a similar source code structure and, most importantly, have the same path names relative to
the toolkit directories and the library directories.

The �rst section of this chapter describes the software directory structure with three main branches. The
�rst branch contains the model and library source code (Section1.1.1). The second branch contains the
toolkit and script fragments needed for the script generation (Section1.1.3). The third branch, described
in Section1.1.2, contains only platform dependent code as e.g. compiler output. It is created when the
models are compiled and is not included in the source code repository.

Enforced coding conventions for model source code are kept at a minimum to allow the SCE to accom-
modate a maximum number of models. Enforced rules relate to the use of the (g)make utility, to the
modularity of the system in terms of component models, and are owned to the goal to keep the scripts
simple. The fourth branch contains tools for adaptation of the model sourcecode to the standards required
by the SCE and for download of (coupled) models from a SVN repository.

Earth system component models may be enabled to run in different coupled constellations and may allow
the simulation of different subspaces of the Earth system (e.g. regional or global models, models of
subsystems). Since only one version of a component model source codeis kept in the repository (we do
not refer to developers versions in this context), the option for each constellation must be permanently
kept in the code. The same holds for the options to run on different platforms. Section1.2 proposes
conventions how to handle this.

There are also coding conventions for scripts. They are shortly summarized in Section1.3.

The last releases of the software has been archived and administered with CVS (Concurrent Versioning
System). This has been changed to SVN (Subversion) for releases tagged prism2-5 and higher. The
access to the new repository is subject of the last section (1.4) of this chapter.

3



4 CHAPTER 1. SOURCE CODE MANAGEMENT

1.1 The SCE directory structure

The standard directory tree on the compile server after download from thePRISM SVN repository and
after at least one compilation action is displayed in Figure1.2. The source and script code can be exported
or checked out from a tagged revision in http://svn-prism.zmaw.de/svn/prism/tags to any existing or non-
existing local directory. If not existent, the directory is generated when the download is done. If no target
directory name is speci�ed the name of the tagged revision will be used. This directory name, together
with the name of the working directory from which the download was triggeredis called/root in the
following. The/root directory path name is detected automatically by the SCE tools and can therefore
be changed by the user at any time. All directories below, however, are addressed as downloaded or
created by the scripts and the structure as well as the location of �les (i.e. relative paths) must be kept in
order that the system can work.

Figure 1.1: SCE full directory structure. The library compilation script in directory/root /src/lib/ is not
downloaded from the source code repository. It has to be created for the target platform by the user.

From the/root directory, three major branches separate:util , src , andarch 1. A forth directory
tools contains tools which do not directly belong to the SCE, however, can e.g. beused to make models
SCE compliant (Section3.1).

The �rst two directories are downloaded from the repository. The third,the arch directory, is created
during the compilation process by the system. It is called the 'build' directory (see Section1.1.2).

1.1.1 The/root /src directory

Thesrc directory contains the source code of the component models and of the libraries in the subdirecto-
riesmodandlib respectively. In addition, there is a directory calledinclude , which contains dummy
�les to provide some special(g)make targets (see Sections2.1.1and2.2.2). Also all Makefiles s and
their include �les, as well as the compile scripts (after creation) reside there(see Figure??).

1All �le, variable and command names are written in typewriter font. Variableparts of names are in italic.



1.1. THE SCE DIRECTORY STRUCTURE 5

Figure 1.2: SCE source code directory structure. The compilation scripts are not downloaded from the source code
repository. They have to be created for the target platform by the user.

/root /src/mod

Themodsubdirectory contains the source code of component models. There is exactly one subdirectory
for each individual component model. All model directories are named, in lower case letters, after the
model it contains (mod/ model ).

Subroutines, modules, or header �les of a model are stored in subdirectories below thesrc/mod/ model
directory. There can be an arbitrary number of source code directories, and these may contain a mix of
the above mentioned kinds of source code �les. It is, however, good practice to keep �les, included
into other �les by the FORTRAN or any other preprocessor before compilation, in a directory named
model /include . If these are header �les they should have an.h as a suf�x. Thisinclude directory
has to be kept at the same hierarchical level as the other model source code directories. If there is more
than one source code directory each of them may have aninclude subdirectory. These subdirectories
should, however, only contain code which will be included into �les of the parent directory. It is bad
practice to have header �les with the same name or content in different directories.

The motivation behind these rules is to allow the use of tools to automatically generate scripts for compi-
lation and other purposes. A simple structure for these tools and the scripts they generate is possible only
when certain assumptions on the directory tree structure can be made. The prerequisites for Make�les are
generated by such a tool. It loops over all direct child directories of the model directory, but does not enter
deeper level in the tree. Similarly, the compile script loops over all child directories only.

Note that it is not necessary to keep FORTRAN90 modules and subroutinesin separate directories. The
tool which generates the Make�le prerequisites loops over all directoriesand searches for prerequisites in
all other directories of the same level. Therefore, the order of source code directories in the compilation
process does not matter.2

All directories which contain source code �les that are input to a compiler command making a tar-
get contain a �le namedMakefile . The �le is written by the model developer. It may not con-
tain any non-portable code. Instead, all platform dependent code of the Make�le is set in the com-

2The only exception is that the directory containing the �le with the main entry point to the model must be compiled last.



6 CHAPTER 1. SOURCE CODE MANAGEMENT

pilation scripts and enters the Make�le via exported environment variables.Help for the creation of
Makefile is given by the tool that generates the prerequisites to aMakefile compilation target
(/root /util/compile/tools/Create prerequisites ). It prints a list of directories con-
taining source code needed to build the prerequisites, and a list of directories containing include �les.
This protocol can be used for speci�cation of the(g)make VPATH as well as of thepreprocessor
INCLUDESvariables (see Chapter2).

The compilation process loops over all directories containing compiler input source code. The(g)make
command detects this code by selecting all �les with any of the suf�xes.c,.f,.F,.f90 , or.F90 .
All other �les will be ignored. Each of these classes has its own rule for compilation. There is no need
therefore to have extra directories for �les with different suf�xes (e.g. .c and .F90).3

All model speci�c documentation which shall be downloaded from the repository should be stored in a
directory nameddoc . This directory should not contain input to the compilers since it will be ignored by
some tools.

Main models, sub-models, and libraries

If required there may be more than one source code directory in a model directory in order to group
routines of related functionalities (e.g. all cloud physics related routines).However, if a parameterization
(as e.g. cloud physics, sea ice, or surface schemes) is intended to be used by more than one model, it
should be considered to move it into its ownsrc/mod/ sub-model directory provided its source code
is independent of the source code of the calling model.4 This supports �exible exchange of sub-models or
parameterizations in component models by the SCE.

The question whether a set of source code �les should be contained in asrc/lib or src/mod subdirec-
tory should be decided according to whether the �les contain other than platform dependent conditionally
compiled code (wrapped withcpp �ags). A library is compiled before the models and is used by all
models on the same platform. It may therefore contain only platform dependent conditional source code.

In contrast, model source code may depend also on speci�cations such as the grid or to which models it
will be coupled to. Therefore, the compiled source code of models will be tagged in order to differentiate
between differently con�gured versions of the same model on the same platform.

No matter whether a set of source code is a library or a sub-model called bythe main model, it should
meet the 'package rule' which requires that a parameterization or sub-model may not use any information
from the calling model (seeMangili et al., 2003or Kalnay et al., 1989) other than what is passed in the
parameter lists of the subroutine calls.5

A somehow different situation is the inclusion of calls of routines from libraries and sub-models. Since a
model may potentially be coupled to a large number of sub-models, and also dueto license restrictions,
it may not always be possible to provide all the source code. A solution is thewrapping of optional
source code from sub-models or libraries withcpp �ags. In this case, the calls are ignored by the com-
piler or the loader. It remains however, a problem with the(g)make based compile tools. The script
Create prerequisites which searches for the prerequisites of a compile target does not take into
account conditional compiling. Therefore, a source code �le which contains the call to a subroutine of a

3It is recommended in the case that some �les need different compiler options to gather these �les into a new directory. A
differentiation of compiler options is then easily done. A �ner granularity ofcompilation rules is obtained through the user
speci�cation of special rules for individual �les (Section2.1.1).

4I.e. it meets the package rules as de�ned byKalnay et al.(1989).
5If this rule is not met and the sub-model uses source code of the calling (main) model, the �les containing the prerequisite

lines of the calling model can be included into theMakefile of the sub-model. In addition, the calling model's source direc-
tories have to be added to theVPATH (g)make andINCLUDESvariables. The scriptCreate prerequisites does not
leave a model directory to search for unresolved prerequisites. However, it indicates which model directories must be included
into theVPATHandINCLUDESvariables by listing the unresolved targets.
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Figure 1.3: SCE source code directory structure. TheUSEof FORTRAN90 modules of libraries is allowed as
well as those of sub-models andCALLs of their subroutines (green arrows). If the call of a sub-model
is optional,CALLandUSEstatements should be wrapped bycpp �ags. Header �les are not allowed to
be included from an include directory located in another source code directory (red arrow).

sub-model, if this is done byFORTRAN USEs or header �le inclusion, will unconditionally be included
in the list of prerequisites. When the model is compiled(g)make searches for this prerequisite and stops
if it is not found. This occurs even if it will not be used in the compilation whichfollows. In order to avoid
such a situation, dummy �les are provided which only serve to satisfy(g)make . They are assembled
in thesrc/include/make dummies* directories. This directory appears in the list of directories of
the VPATH (g)make variable after all other directories. It will therefore be found by the(g)make
search only if the �rst possible occurrence (e.g. the sub-model directory) does not exist in the local source
code directory tree. Note that themake dummies directory �les should contain code that can not be
compiled. The compilation is then stopped if it is interpreted by the compiler by some mistake. This
make dummies directory may also contain platform dependent source code �les which are not available
for all platforms.

A simple source code tree for a main model and a sub-model is shown in Figure1.3.

/root /src/lib

Libraries which shall be usable by any model, as e.g. the PRISM PSMILe library, have their source code
stored in the branch/root /src/lib in a subdirectory named after the library, e.g.psmile . Just as
the component model directory names, the library names are always in lowercase letters. Some of them
are libraries which are installed on most platforms and sometimes in optimized versions. In such a case
the pre-installed libraries should be used. This is e.g. the case for theblas , linpack , andlapack
libraries.

Other libraries entered the system with a coupled model, however are used by more than one component
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of the coupled model. Examples have beenioipsl , the I/O library of the IPSL (Institute Pierre-Simon
Laplace) component models, orsupport , the MPI-Met library, containing support routines written in
c, which is used by all component models of the earth system model family at MPI-Met. Such libraries
should be stored in thelib branch of the/root /src directory since otherwise they will not be acces-
sible by more than one component model (see Figure1.3).

All libraries of the present release have just one source code directory namedsrc . This directory con-
tains the onlyMakefile . Like for the component models, the compilation target prerequisites can be
generated with theCreate prerequisites script (see Section2.2.2).

Each component model compile script contains a list of the libraries which arelinked to the model when
it is loaded into an executable. Before the model is compiled it is checked whether these libraries are up-
to-date and the necessary parts of the libraries are recompiled. Therefore, when the models are installed
on a platform, the libraries are compiled �rst and should not depend on anysource code of the models.6

There is an exception allowed for the OASIS3 libraries which use FORTRAN90 modules from OASIS3.

A library in the /root /src/lib branch can be declared to be local or central. This decision is made
at installation time (see section2.2.1). Local libraries are compiled by the user and the compiler output
is stored in the/root/arch directory. These libraries are always checked before a model is compiled.
Central libraries have to be compiled and installed at system installation time. Theywill not be checked
when a SCE compile script is run.

If modules from local libraries are included during compilation they will be searched in the respective
build directory of the library. Binaries (i.e..o �les of c- and FORTRAN routines) are taken from library
archives in/root/arch /lib of the build directory (see1.1.2). Header �les may reside in a directory
include at the same level as thesrc directory or below it. Documentation may be stored in a direc-
tory nameddoc (see Figure1.3). In addition, the directory contains the scriptCOMPlib.ksh that is
launched for the compilation of libraries either manually by the user or by a model compilation script.
This script is not downloaded, however, from the repository but has tobe generated for the actual site
using the provided tools.

1.1.2 The/root/arch directory

The /root/arch directory is created at compile time.arch is the architecture name speci�ed in the
Operating System (OS) depending part of the compile scripts. It contains the compiler output. This
directory is not stored in the repository. Figure1.4 depicts its structure. The/root/arch directory
contains three subdirectoriesbuild , lib , andbin .

/root/arch /build

From thebuild directory, similar to the/root /src directory, two subdirectories branch out, themod
and thelib directories. Each of them have a number of subdirectories for the models and for the libraries.
These are the directories where the models and libraries are built, i.e. the compilations are done. It contains
therefore loadable binaries (.o ) and the modules (.mod ).

² /root/arch /build/lib
Thelib subdirectory contains one or two directories for each library. Two directories may exist for
the communication librariesclim andpsmile of the PRISM software. They contain conditionally
compiled code depending on whether MPI-1 or MPI-2 is used, i.e. whetherthe model components
are spawned by OASIS3 or OASIS4, or launched by the MPI unit. Their build directory has the

6This would also prohibit the automatic generation ofMakefile s planned for future releases.
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Figure 1.4: PRISM SCE directory structure containing the platform dependent compiler output.

suf�x MPI1 or MPI2 appended to its name which is the library name in lower case letters. A
separate directory for the compiler output is created for each option, since MPI-1 or MPI-2 may
simultaneously be used at a single site. Besides, other con�gurations of libraries should relate only
to platform dependent features which are unconditionally (de)activatedat a single site.

² /root/arch /build/mod
The mod subdirectory contains one or more subdirectories for each component model after com-
pilation. The component models have theMPI1 or MPI2 suf�x appended to their name if they
are compiled to be used together with the OASIS3/4 coupling software. In addition, each model
directory is given a tag which allows to discriminate between different versions at compile time or
to tag the model for a speci�c experiment.

/root/arch /lib

The lib directory contains the library archives and archives of the componentmodels. The latter are
tagged with the version ID, similar to the build directories. If the components arecon�gured to be used
with one of the OASIS couplers, their library name also contains theMPI1 or MPI1 start-mode keyword.
The libraries of the component models are stored in subdirectories named after the model. The other
libraries reside directly inlib .

/root/arch /bin

After compilation, all executables are stored in the directorybin . When the experiment execution scripts
are prepared it must be speci�ed as the place where the run scripts search for them. Executable names
are built from the component models they contain, a tag to discriminate between differently con�gured
versions of the model (e.g. resolutions, parameterizations chosen at compile time bycpp �ag de�nition),
and the.MPI1/2 suf�x (the latter not for component models of coupled or standalone modelsnot using
OASIS). If a model and a sub-model are assembled into the same executablethey must have the same
version tag associated at compile time. All executables have a.x suf�x in addition. An example is
/root/arch /bin/ model sub-model ID .MPI2.x .
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1.1.3 The/root /util directory

The /root /util directory contains the code used for the generation of compile or run scripts and is
accordingly separated into two branches, thecompile and therunning branches (Figure1.2). Only
the �rst is subject of this handbook, the contents of therunning branch is described inGayler and
Legutke(2004).

/root /util/compile

The /root /util/compile directory branches into the subdirectoriesdoc , tools , andheaders
(see Figure1.2).

The �rst contains documentation related to the SCE (e.g. this manual).

The second contains the tools for the generation ofMakefile s and compile scripts. The script
Create prerequisites generates �les with the prerequisites for the compilation targets of com-
ponent models or libraries. These �les are included into theMakefile s at compile time. In addition,
the tools subdirectory contains the scripts with which the compile scripts for componentmodels and
libraries are generated, i.e.Create COMPmodels.frm andCreate COMPlibs.frm respectively.
TheCreate COMPcpl models.ksh can be used to consistently create all compile scripts needed for
a coupled model (i.e. incl. OASIS3 or OASIS4, component models, libraries) with a speci�c con�guration
(e.g. MPI-1 or MPI-2, ID, platform). The functionality and usage of these tools are described in detail in
Chapter2.

The third directory,headers , has a number of subdirectories containing the code fragments from which
the compile scripts are assembled. The names of the subdirectories are of thekind incl mod model ,
include platform , include platform model , andinclude . The names indicate whether the
content is model dependent, platform dependent, or depend on both or none of them.

1.1.4 The/root /tools directory

The /root /tools directory contains 2 scripts which can be used to adapt model source code to the
standards required by the SCE. In addition, it contains a scripts for the download of complete coupled
models (incl. OASIS, libraries, SCE, and SRE). For more details see section3.1.

1.2 Coding conventions: models and libraries

The SCE does not require any conventions for the coding style to be met. Newly written software, e.g.
the calls to the coupling libraryPSMILe in the component models will presumably be written in the style
adopted at the centres where the component models are developed. However, it is recommended to also
consider the coding conventions for FORTRAN and c(++) source codewhich have been gathered during
the PRISM project and are described inMangili et al. (2003), and the joint proposal of the European
Weather Forecast centres (Andrews et al., 2006).

When adapting a component model to the PRISM coupling software OASIS3 or OASIS4 and their li-
braries, it should be kept in mind that the coding should allow for a �exible exchange of components
in coupled models, the use in different coupled models (incl. the use as standalone model), a change of
resolution of components, and the change of exchange algorithms betweencomponents.
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Source code

² The collaboration between scientists may bene�t when all additional data androutines written for a
speci�c coupling setup are gathered an a separate singleFORTRAN MODULE.

² If explicit units for FORTRAN I/O are used in a component model, these should not be hard-coded
in the program. Instead they should be modi�able through namelist input. Otherwise unit con�icts
may occur if more than one component model is assembled in one executable. It is contrary to a
design for �exible coupling if such con�icts cannot be resolved without changing the model source
code.

² The ease of change of model grids is increased when default parameters and switches for different
set-ups (resolutions, grids, domains) are set automatically. If the executable depends on the model
grid this can be done by conditionally compiled source code. If the executable does not depend
on the grid, the grid dependent parameters may be set, once the grid is known, automatically (i.e.
without user interaction) in the program or by namelist speci�cation.

² Data which are used in many subroutines should be declared in a separateMODULEin order to
minimize the amount of recompilation in case of changes outside the declaration part of the code.

Conditional compilation

(g)make will not recognize a source �le as 'modi�ed' if only the state of acpp �ag used in the �le is
changed. In such a situation no automatic recompilation of the �le will be done. It is possible to use the
SCE in a way that an automatic recompilation is done for all �les usingcpp �ags of which the de�nition
state has changed since the previous compilation. In order to use this functionality a full list of cpp �ags
has to be created �rst. This can be done with the scriptCreate prerequisites cpp in directory
/root/util/compile/tools . The script requires one command line parameter which must be the
name of a model or a library that is locally available. If the typed name is neither avalid model nor a
valid library, the script prints a list of available models and libraries. It is notallowed to have models and
libraries with the same name. In such a case the script will fail.

For component models,Create prerequisites cpp creates one �le named
subdirectory all cpps.txt with cpp �ags for each source code subdirectory and one �le named
all cpps.txt with all cpp �ags used in the model source code. The latter is moved to the directory
/src/mod/ model /doc (which is created if not existent) from where it is used during compilations.
Both �les are moved to directory/root/util/compile/headers/incl mod model .

In case of libraries,Create prerequisites cpp creates one �le with the name
library subdirectory all cpps.txt with cpp �ags for each source code subdirectory and one
�le library all cpps.txt with all cpp �ags used in the library source code. The �les are moved
into directory/root/util/compile/headers/include .

Read in section2.1.3how these �les are used for component model compilation. They are not used for
the compilation of libraries.

Other points that may be considered are

² The con�guration of component models for different setups (grids, coupled constellations) with
preprocessor �ags (cpp �ags) is supported.

² The naming convention for allcpp �ag symbolic names is that they should start with two under-
scores ( symbol ). The reason is that modules, subroutines, or variable names in user written
source code rarely start with two underscores.

² When used in comments,cpp �ag symbolic names should be cited as ”cpp flag symbol ” in
order to prevent unintentional replacement of these names in the comments.
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² It is recommended to use conditional compilation only when it is unlikely that the user wants to
switch from one de�nition state of acpp �ag to another frequently.

² It follows a list of cpp �ags already used in some models for special purposes related to coupling or
other features of the PRISM system. When a component model is going to be newly adapted to the
PRISM software, it is recommended to use these names for the same functionalities.

coupled : if different code must be compiled for the stand-alone model setup and a coupled
model setup.

prism : if different code is present and must be compiled for use of the PRISM coupler and
other coupler(s).

oasis3/4 : if different code is present and must be compiled for use of the PRISM couplers
OASIS3 or OASIS4.

cpl partner model name: if special code must be compiled for coupling with the compo-
nent modelpartner model name.

² cpp �ags appearing in libraries may prevent the use of the same library versionby all models. An
exception is the use of conditional source code for different platforms.

² The followingcpp �ags are used in the libraries:

use commMPI2: When the MPI-2 library is available on the machine, the model can be con-
�gured to be spawned by OASIS. They have to be linked then to libraries con�gured with this
cpp �ag as well.

The PRISM default option is to use MPI-2 start-mode option, i.e. the component models are
spawned by OASIS. If the MPI-2 library is not available, MPI-1 can be used (use commMPI1;
seeValcke, 2006) and the component have to be launched by the MPI unit.

use key noIO : de�ned when thempp io library will not be used for output of model diagnos-
tics with PSMILe calls.

use LAMMPI: de�ned for conditional use of the LAM MPI implementation.

² If platform dependent source code has to be included in a component model or a library this should
be wrapped withcpp �ags as e.g.:

sgi : for SGI platforms

SX: for NEC SUPER-SX platforms

vpp : for Fujitsu VPP platforms

Linux : for Linux workstations.

For other platforms the symbolic name should be de�ned accordingly. Before a new name is in-
vented the user should try to �nd out whether there is already a name de�ned which can be used.
Platform dependentcpp �ags can be found in the header �les
/root /util/compile/headers/include platform /OSspecific platform .h .

It is recommended to use these symbolic names.

File names

² File name suf�xes of �les which are input to the compiler must be the standard suf�xes which can
be interpreted by compilers, i.e.

.F90 for FORTRAN free format source code which may contain preprocessing directives

.f90 for FORTRAN free format source code without preprocessing directives

.F for FORTRAN �xed format source code which may contain preprocessing directives

.f for FORTRAN �xed format source code without preprocessing directives

.c for c/c++ source code
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Only these �les will be used for the generation of the list of objects which areneeded for compilation
of the model.7

² Header �les for inclusion into source code by a preprocessor should end with .h .8

² The tools for compilation require that a �le containing a FORTRAN MODULE hasthe same name
as the MODULE with suf�x.f90 or .F90 . Otherwise the script which generates the prerequisites
for the compiler rules may not work correctly. This implies that each �le may contain only one
MODULE.

1.3 Coding conventions: scripts

Some conventions for writing shell scripts have been de�ned during the PRISM project. They are listed
below.

² Use Korn (Posix) shell scripts.

² Every script should have a comment block at the beginning to explain:

– Name of the script (useful when printed)

– Purpose: Some short explanation what the script does

– Usage: Funktion to display help message on standard output device

– Parameters: Description of the parameters for the script.

– Author: Who wrote or is responsible for the script

² The most useful comment in a script is the usage printed by it when called with –help (-h) option,
with wrong arguments and/or with wrong options.

² Use box comments to comment a set of steps instead of commenting individual commands.

² Do not use side comments.

² The -e shell �ag must be set.

² The -u �ag to trap the use of unde�ned variables must be set. De�ne empty variables by variable=””.

² All commands executed which are of general interest should be echoed into the output by set -x.

² Do not use any non portable scripting command.

² Use all lower case letters for directory names.

² Use all upper case letters for all exported variables.

² Use all lower case letters for all local variables. No mixed case variables are allowed. Underscore
is allowed except as the �rst letter.

² Variable names should be short, but not cryptic.

² Use indentation (2 blanks) for control constructs such as if / while / for only. Longer indentations
result in too long command lines.

² For readability do not use long lines (more than 80 chars) but structure lines logically with continu-
ation lines.

² Use here-document for a command input rather that creating a separate �le (if possible).

² Most commands accept input in so called free format which allows the input tobe indented. The end
of �le indicator should not be indented. All options to a command should be separated (command
-a -o rather then command -ao).

² Do not call a program by its absolute path; use PATH variable or relative paths.

7How to extend this list is described in Section2.1.1
8see also Section2.2.2
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1.4 How to download the code

The latest released version of the SCE can be downloaded either from thecentral PRISM repository or
from the repository of M&D where the SCE is developed and maintained. Both repositories are based on
theSubversion versioning system (SVN).

1.4.1 The PRISM SVN repository

Read access to the PRISM repository is possible anonymously. The repository is accessible with a SVN
client for download and browsing and through the web for browsing only.

Web browsing access is via thePRISM website9 or, by directly accessing thePRISM SVN web page10.
Downloading is done either inexport mode or incheckout mode. In the �rst case, only the plain code
is downloaded without any SVN related �les. In thecheckout mode, the SVN administration �les are
downloaded as well, and the code can be updated with the SVN commands. This may facilitate a possible
later inclusion of changes back into the repository. More importantly, the local copy can conveniently be
updated with the changes in the central source code repository. Note however, that write access is possible
only for authorized users.

Download of the PRISM OASIS3 and OASIS4 software including example coupled modelsTOYCLIMor
TOYOA4and the compile and running environments inexport mode is done by typing:

svn export http://svn-prism.zmaw.de/svn/prism/tags/ tag
The full tag is then downloaded into directory./tag .

To list the content of a tag type:
svn list http://svn-prism.zmaw.de/svn/prism/tags/ tag

Always use the last tag if more than one is available for download.

If only the SCE and SRE (Standard Run Environment) are to be downloadedtype:
mkdir /root
svn export n

http://svn-prism.zmaw.de/svn/prism/tags/ tag /util n
/root/util

To download the SCE only type:
mkdir -p /root /util
svn export n

http://svn-prism.zmaw.de/svn/prism/tags/ tag /util/compile n
/root /util/compile

Download incheckout mode is done accordingly with'export' replaced by'checkout' . If prob-
lems occur with the anonymous read access contactstephanie.legutke@zmaw.de . A complete
coupled model can be downloaded with the scriptroot /tools/Checkout cpl models.ksh .

1.4.2 The SVN repository of M&D

For any access to the M&D repository, authentication and authorization are required.11

Authorized and authenticated download is done as for the PRISM repository with
http://svn-prism.zmaw.de/svn/prism/ replaced by

9http://prism.enes.org
10http://svn-prism.zmaw.de/svn/prism/tags
11Contact stephanie.legutke@zmaw.de for details.
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http://svn-mad.zmaw.de/svn/mad/Model/IMDI/ .

Web browsing is (also for authorized and authenticated access only) possible at URL
http://svn-mad.zmaw.de/svn/mad/Model/IMDI/tags.

1.4.3 Download of coupled models

% checkout_cpl_models.ksh --help

NAME
        checkout_cpl_models.ksh - check out a coupled model including SCE/SRE from a SVN repository

SYNOPSIS
        checkout_cpl_models.ksh  [OPTION]...  MODEL

DESCRIPTION

        Check out a coupled model MODEL and SCE/SRE from a SVN repository.

        --command COMMAND
                use the specified SVN COMMAND (= 'checkout', 'export').
                Default is 'checkout'.

        --directory DIRNAME
                DIRNAME is directory basename for download. Default target
                directory is 'my_svn'.

        --force
                overwrite existing target directory.

        --help, -h
                display this help and exit.

        --node NODE
                download model source code and SCE/SRE for given symbolic node name NODE.
                Default is 'ds'. For meaning of symbolic node name see SCE handbook.

        --revision, -r REV
                check out version with revision number, date or keyword REV.

        --url URL
                repository URL.

Figure 1.5: Help text printed byCheckout cpl models.ksh .

For convenient download of a (coupled) model including SCE and SRE from a SVN repository, the shell
script Checkout cpl models.ksh is provided in the directory/ root /tools . Figure1.5 shows
the usage message of the script. Only the acronym of a (coupled) model is required. Optionally, the SVN
repository URL, download mode (i.e. svn command ”checkout”/”export”),the target directory, SVN
revision number or date and (symbolic) node name of the compile/compute server can be speci�ed. If no
repository URL has been passed to the script, the environment variable $SVNURL will be checked.



Chapter 2

Compiling

All compilation is based on the GNU(g)make tool. The scripts and input �les are set up in a way that a
minimum of recompilation is done when something in the source code has been changed. Therefore, for
each binary which has to be compiled, a list has to be given of all prerequisites that have to be available
and up to date for a correct compilation. This is speci�ed in the input �le to the(g)make command.
The default name for this �le isMakefile which is also the name used in the SCE. One make�le
has to reside in each of the/root /src/mod/ model and/root /src/lib/ library source code
subdirectories containing compiler input �les. Some directories, e.g. those containing only input �les for
the preprocessor (include directories) do not need to have a make�le.

The make�les in the model or library source code directories are called low level make�les. They are
described in Section2.1.1for the component models and in Section2.2.2for the libraries. The low level
make�les are fully portable. All non-portable speci�cations are set in a shell script, called compile script,
and are exported to the make�les. There is exactly one compile script for each component model.

Model compile scripts are always speci�cally created for a particular component model as well as for a
speci�c computing site or platform. How this is done is described in section2.1.4. The structure of these
scripts is also described there.

There is only one compile script for all libraries. It is explicitly generated for each site or platform. The
structure of this script and its generation are described in Section2.2.4.

The low level make�les of both models and libraries, trigger the (re)compilationof all �les with standard
FORTRAN or c(++) source code �le names in their directories. All compiler loadable output binary
�les are archived into a single archive for each component model, calledthe model library, and for each
library. The models may have different archives for differently con�gured versions, while the libraries
are not allowed to have different versions on one platform1. When an executable is loaded, the libraries
needed must be provided as input to the loader. The compile scripts of the component models as well
as those of the couplers (OASIS3 and OASIS4) therefore check whether all required local libraries in
/root /src/lib/ are up to date2. This is done by launching the script for library compilation. If there
are other library prerequisites for a component model, e.g. sub-model libraries (see below), these are
checked as well before the compilation of the model itself is started.

2.1 Model compilation

The SCE supports the exchange of component models in a coupled model. A component model in this
context is any package of source code which is intended to be exchanged or exchangeable by another
package serving the same purpose.

1Exceptions are the PRISM communication librariesPSMILe and clim which are con�gured for the method of model
launching (see Section2.2.4).

2Updating local libraries can be avoided by declaring them to be 'centra'. For details see Section2.2.1

16



2.1. MODEL COMPILATION 17

The PRISM project has de�ned 6 classes of component models that should be exchangeable. These are
atmosphere general circulation models (AGCMs), atmosphere chemistry models (ACMs), ocean general
circulation models (OGCMs), marine biogeochemistry models (BGCMs), sea icemodels (SIMs), and
land surface schemes (LSSs). A component model can, however, alsobe a parameterization representing
a subsystem in one of the PRISM component models, e.g. a cloud scheme.

A set of source code �les representing any subsystem of the Earth System that is intended to be exchanged
or exchangeable should be treated as an independent component modelin the SCE and be stored in its
own model source code directory in/root/ src/mod in the SCE as described in Chapter1. Each of the
component models is compiled separately.

A component model is called a main model if it is loaded into an executable using asmain entry point an
entry point in one of its own binaries. Whether or not a component model has a main entry point, or one
of its entry points is used as main entry point in the linking process, the binariesare always archived into a
library, the model library. When a model library is linked to a main model, the modelis called a sub-model
of that main model. A component model can have the potential to be both a main model or a sub-model.
Whether it is a main or a sub-model is decided when the executable it belongs tois loaded. Besides this
last loading step all component models are treated similarly. The OASIS3 or OASIS4 couplers are treated
as components as well.

Each component model being part of a coupled model needs to have its owncompile script. However, if
a coupled constellation is made up of more component models than there are model executables, that is if
some models are used as sub-models, only the compile scripts of the main models which create their own
executable need to be launched by the user.

Figure 2.1: Chain of scripts that is run for the compilation of a main model calling a sub-model. The gray boxes
represent the scripts, the red symbols represent the �nal output of the process, i.e. the executable (punch
card), and the binary archive libraries stored on disk (cylinder). Script �ow is indicated by full arrows.
The dashed arrows show I/O to/from disk.

The main model scripts will launch the compile scripts of their sub-models (Figure2.1). In addition, all
component model compile scripts launch the library compile script with the list of local libraries they
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need. This chain of compile script launching is depicted in Figure2.1.

Note that the sub-model compile script and the main model compile script have thesame version ID in
Figure2.1. This is required for safety reasons. The component models may need to be con�gured for the
constellation by the preprocessor. Component models con�gured for thesame constellation are assumed
to have the same ID. Figure2.2 displays the error message printed by the main model's compile script
when no compile script for its sub-model with the appropriate ID is available.
.
.
Checking the submodel submod
--- .../src/mod/submod/COMP_submod_ID.ksh must be created first! ---
--- Use .../util/compile/tools/Create_COMP_models.frm. ---
--- This script is stopped!

Figure 2.2: Error message printed by a main model's compile script if no script for its sub-model (here:submod)
with the required version (here:ID) is available. The script prints the full path. It is replaced by '...' in
the �gure.

Consistent con�guration and tagging of all components of a coupled modelis automatically done if the
compile scripts are generated with the toolCreate COMPcpl models.ksh (see Section2.1.4).

Note that all compilation, whether of libraries or of main or sub-models, �rst creates a compiler output
binary archive. These archives are used by the loader to build the executable. The executable that is
generated has both the main model and the sub model names in its �le name, together with the version ID
and the start-mode keyword MPI[1,2] (Figure2.1). This is the default name used in the experiment run
scripts of the SRE (Standard Run Environment).

Figure 2.3: High level design of a component model compile script. Gray boxes are scripts, blues ones represent
the make�les, the red ones the �nal results (punch card and cylinder).

Figure2.3displays the high level design of the compilation process with some more details for the simpler
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case of a component model without calling a sub-model.

A component model's compile script can be called with four targets:all,lib,clean , andtar . If the
model hosts a sub-model, the compile script of the latter will be called (with the sametarget) only if the
target isall or clean .
With the defaultall , the full job is done, that is, the model's source code is updated, its librariesare
updated, and if necessary an executable is built.

If lib is speci�ed, only the model's binary archive library is built, no attempt to createan executable is
made. A sub-model compile script is not called. If the model has no main program, theall target is
rede�ned to become thelib target, i.e. whether the script is run withall or lib makes no difference.
With clean , the model's build directory is cleaned from all compiler output and make�les which are
stored there during compilation. In addition the model binary archive libraryis deleted. If the model is
con�gured for a constellation where it contains a sub-model, the sub-model's binary archive library is also
deleted since its compile script is launched withclean as well. No cleaning of other libraries is done. A
rebuilt of general libraries can be enforced by calling the library compile script directly with theclean
target (see Section2.2.4).

Finally, the script can be called with the targettar . This creates a tar formatted �le archive with all source
code of the model, of its libraries, and all utilities of the SCE and SRE.

Each model compile script �rst launches a script that updates libraries in case there are local libraries
linked to the model. Local libraries are those the user compiles locally and therefore need to be checked
before the models are compiled (see section2.2.1). The model script passes the list of local libraries the
model needs to the library compile script. Note that the library compile script hasno ID in its name. The
same libraries are used for all component models. They are not con�gurable. The library updates have
to be done �rst, even if only the model library will be made, since the models canUSEFORTRAN90
modules of libraries and therefore the modules of libraries may be prerequisites to the model. TheUSEof
modelFORTRAN90modules in libraries is not allowed.

A top level make�le is created then, calledTop Makefile . It de�nes the rules for the targets which
are passed to the compile script when it is called (see Fig.2.14 and2.3). The rule for targetsall,
lib, andclean is to loop over all source code directories and call the low level make�les therein
with that target. The default action of the low level make�les is to update the model library archive.
If the Makefile of the source code directory that contains the main program is processed, the model
executable is loaded as well for the targetall . This directory has to be updated the last. There can be
more than one routine with a main entry point per component. TheMAIN PROGRAM's name is given
explicitly in the compile script.

In addition to the above described targets, other target names can be passed to the compile script in
order to allow the same component (src/mod/ model ) to be compiled with differentMAIN PROGRAMs,
corresponding different sets ofcpp �ags, and resulting different names for the executables. This has to
be speci�ed for the components by the developer.

2.1.1 Low level model make�les

The low level make�les reside in the source code directories of the models. Each directory with input to the
compiler needs to contain exactly one make�le. The low level make�les are fullyportable and are there-
fore downloaded from the repository with the models. They consist of two parts: a �rst part contains the
general speci�cations such as search paths or rules for compilation, and a second part contains the lists of
prerequisites for the binaries that have to be compiled. This second part isincluded into the Make�le when
it is processed. The include �les are generated withutil/compile/tools/Create prerequisites
or, for special rules, by the user.

An example low level make�le is listed in Figure2.4.

With this make�le (g)make �rst generates lists of.o -targets of the actual source code directory. Each
�le in the directory having one of the suf�xes allowed for compiler input (.F90, .f90, .F, .f,
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and .c , see Section1.2of Chapter1) is taken to be a prerequisite for the model library target to be built.
A pair of lines is present in the make�le for each of these suf�xes. The �rst line searches for the input
�les, the second replaces the suf�xes by.o .

The variables OBJS1 to OBJS5 contain then a list of binary prerequisites for the model library target $(LI-
BRARY). The name of the library is set in the compile script of the component model and exported to the
Makefile .

The sub-model name is included in the $(LIBRARY) name if a sub-model library is linked to the model
in the SCE (see Section2.1). Also, theMPI[1,2] string appears in the model library name if the model
runs in a constellation including OASIS3 or OASIS4. Both are part of the model library name because
the model may be con�gured by the preprocessor for the coupled constellation and for the MPI usage. All
other compiler con�guration is subsumed under the versionID .

It follows, in the low level make�le, a line with the speci�cation of theVPATHvariable, which has to
contain a list of directories where any of the commands of the make�le searchfor prerequisites. In the
example of Figure2.4these are (see also Figure1.2of Chapter1):

1. the source code directory $(SRC) containing the make�le

The name of this directory is exported from the compile script. It contains the prerequisites for the
*.o compiler output �les. Files with any of the suf�xes*.c, *.f, *.F, *.f90, or *.F90
will be taken as input �les. There may not be two �les with the same base-name but different
suf�xes since they are all compiled in the same build directory and the compiler output �le will then
have the same name.3 All such �les have to contain code suitable for compiler input.

2. a subdirectoryinclude of the source code directory with input for the preprocessor

This subdirectory should only contain header �les for inclusion by a preprocessor into �les of its
parent directory.

3. a directory calledinclude with input for the preprocessor at the same level in the model directory.

All header �les potentially included into �les of more than one of the source code directories should
reside there.4

4. the built directory for the PSMILe library

This directory is a search directory sinceMODULEs of the PSMILe library areUSEd by subroutines
of the component model. The corresponding directory in the OASIS3 make�le is clim which is
used by OASIS3 instead of PSMILe for the communication with the models.

5. 3 directories with include �les of libraries installed by the system administratorfor the preprocessor

These directories contain include �les for interfacing with the NetCDF and theMPI libraries, and
other system include �les.

6. the directory containing themodel libraries

It is a search directory since the model library is either the �nal target or itis a prerequisite to the
loader command.

7. a directory containing thesub-model libraries

The component model may host a sub-model which has to be linked by the loader and therefore
(g)make will search for its library. The present release allows for only one sub-model5. The sub-
model library's name is contained in theDEPLIB variable which is set in the compile script and
exported to the make�le.

8. the directory containing other libraries

9. a directory containing dummies for(g)make prerequisites

3This can be released if a different binary name is given to one of the �lesin the special rules �le (see below).
4It is recommended, however not necessary, that this directory is namedinclude .
5This can be easily extended to allow for more than one sub-model.
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These dummies are needed if the situation occurs that a prerequisite is not available to(g)make ,
however, it appears in a prerequisite line for a(g)make target. This may happen e.g. ifcpp
include instructions in the source code are wrapped by acpp �ag which make the preprocessor to
skip the �le and the compiler to ignore it. The tool which checks for dependencies, however, will
detect it and include it into the �le with the prerequisites for compilationMake.inc.deps . Since
it is not used for compilation but only by(g)make it should not contain correct compiler input
(see Section1.1of Chapter1)6.

Note that this �rst part of the model low level make�les does not contain anyvariable speci�c to the
model. It looks therefore about the same for each source code directory of any model.7

SRCS1 =  $(shell find ../../../../src/mod/$(MODEL_DIR)/$(strip $(SRC)) -name ' *.F90' -print)
OBJS1 =  $(patsubst ../../../../src/mod/$(MODEL_DIR)/$(strip $(SRC))/%.F90,  %.o, $(SRCS1))
SRCS2 =  $(shell find ../../../../src/mod/$(MODEL_DIR)/$(strip $(SRC)) -name ' *.f90' -print)
OBJS2 =  $(patsubst ../../../../src/mod/$(MODEL_DIR)/$(strip $(SRC))/%.f90, %.o, $(SRCS2))
SRCS3 =  $(shell find ../../../../src/mod/$(MODEL_DIR)/$(strip $(SRC)) -name ' *.F' -print)
OBJS3 =  $(patsubst ../../../../src/mod/$(MODEL_DIR)/$(strip $(SRC))/%.F, %.o, $(SRCS3))
SRCS4 =  $(shell find ../../../../src/mod/$(MODEL_DIR)/$(strip $(SRC)) -name ' *.f ' -print)
OBJS4 =  $(patsubst ../../../../src/mod/$(MODEL_DIR)/$(strip $(SRC))/%.f, %.o, $(SRCS4))
SRCS5 =  $(shell find ../../../../src/mod/$(MODEL_DIR)/$(strip $(SRC)) -name ' *.c' -print)
OBJS5 =  $(patsubst ../../../../src/mod/$(MODEL_DIR)/$(strip $(SRC))/%.c, %.o, $(SRCS5))
VPATH = .:\

../../../../src/mod/$(MODEL_DIR)/$(strip $(SRC)):\
        ../../../../src/mod/$(MODEL_DIR)/$(strip $(SRC))/include:\

../../../../src/mod/$(MODEL_DIR)/include:\
        ../../lib/psmile.${CHAN}:\
        $(NETCDF_INCLUDE):$(MPI_INCLUDE):$(SYS_INCLUDE):\
        ../../../lib/$(MODEL_DIR):\
        ../../../lib/$(SUBMOD1):\
        ../../../lib:\
        ../../../../src/include/make_dummies
LIBRARY = ../../../lib/$(MODEL_DIR)/lib$(MODLIB).a
PROG    = ../../../bin/$(EXEC).x
INCLS   = -I../../../../src/mod/$(MODEL_DIR)/include \

  -${I4mods}../../lib/clim.${CHAN}
INCLSC  = -I../../../../src/mod/$(MODEL_DIR)/include
clean :

rm -f $(LIBRARY)
ls | xargs rm -f

all :        $(PROG)
lib :        $(LIBRARY)
$(PROG):    $(DEPLIBS) $(LIBRARY)

    $(F90) $(LDFLAGS) -o $@ $(MAINPRG).o $(LIBS)
$(LIBRARY) : $(OBJS1) $(OBJS2) $(OBJS3) $(OBJS4) $(OBJS5)

    $(AR) $(ARFLAGS) $(LIBRARY) $(OBJS1) $(OBJS2) $(OBJS3) $(OBJS4) $(OBJS5)
.SUFFIXES:
.SUFFIXES: .o .c .f .F .f90 .F90
%.o: %.F90

     $(F90) $(F90FLAGS) $(INCLS)  -c   $<
%.o: %.f90

     $(f90) $(f90FLAGS) $(INCLS)  -c   $<
%.o: %.F

     $(F)   $(FFLAGS)   $(INCLS)  -c   $<
%.o: %.f

     $(f)   $(fFLAGS)   $(INCLS)  -c   $<
%.o: %.c

     $(CC)  $(CCFLAGS)  $(INCLSC) -c   $<
#
# General prerequisites
#
include ../../../../src/mod/$(MODEL_DIR)/$(strip $(SRC))/Make.inc.deps
#
# Cpp flag prerequisites
#
-include ../../../../src/mod/$(MODEL_DIR)/$(strip $(SRC))/Make.inc.cpp
#
# Special rules:
#
include ../../../../src/mod/$(MODEL_DIR)/$(strip $(SRC))/Make.inc.special_rules
#
# Special architecture dependent rules:
#
-include ../../../../src/mod/$(MODEL_DIR)/$(strip $(SRC))/Make.inc.$(ARCH)

Figure 2.4: Example of a low level component model make�le. It is largelyindependent of the speci�c component.

All paths in the make�les are given relative to the build directory where the compilation is done
(/root/arch/ build/mod/ model ID. MPI[1/2] , see Section1.1.2of Chapter1).

The next lines of the make�le (Figure2.4) de�ne name and path of the model library, of the executable, and
of the include directories, one for the FORTRAN compiler and one for the c++ compiler. The FORTRAN
compiler include variable has two ways of setting the option name:-I for inclusion of header �les by the
preprocessor or compiler and-$(I4mods) for the speci�cation of directories with FORTRANMODULEs

6Obsolete feature.
7Speci�c features enter if the model does not fully comply with the SCE conventions and needs extra speci�cations. This

will prevent a fully automatic generation of the make�les which is planned. If such extra code is needed it should be checked
therefore whether the model can be made SCE compliant instead with reasonable effort to avoid the extra code in the make�le.
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to beUSEed by the FORTRAN90 compiler. The value of$(I4mods) is passed from the OS speci�c
part of the compile script. The program (executable) name is also set in the model compile scripts. It
depends on the model name, the sub-model name, the speci�cation of the MPIlibrary used, and a version
tag subsuming all other con�guration.

The next lines de�ne the targets, prerequisites and the rules to make them. There are three main targets
which can be passed to the(g)make command by the user:

clean : Called with this target, the model's build directory is cleaned and the model library archive is
deleted.

lib : With this target only the model library $(LIBRARY) is created. There is no attempt to create an
executable by the loader.

all : This is the default target to every(g)make command. It makes the executable. If the model is
not a potential main model, i.e. if it is not designed to use an entry point of its own, this target is
de�ned asall:$(LIBRARY) , i.e. it is equivalent to thelib target.

For potential main models the speci�cations to make the executable$(PROG) follow. Prerequisites are
the model library as well as all other libraries linked to the model. The list of libraries to be checked
($DEPLIBS) is set in the compile script. IfOASIS3 or OASIS4 are part of the coupled model, It may
include thePSMILE library to enable communication between executables, thempp io library used for
NetCDF output of exchange �elds by thePSMILe library, any sub-model libraries, if necessary, and other
libraries. The program is made by linking the necessary libraries to the main routine $(MAINPRG) (next
line). Loader commands and �ags are OS speci�c and passed from the compile script. The name of the
program with the main entry point is given �rst, separately from the other compiler output binary �les or
archives. This allows to have different targets with different entry points if needed. It is also passed from
the compile script and is speci�ed there in the model speci�c section (see Section 2.1.4).

The rule to make the model library $(LIBRARY) is just to archive all compiled binaries of the models
build directory. Archive command and �ags are again passed from the compile script because they are OS
dependent.

The next two lines de�ne the suf�x rules for(g)make . First, all implicit rules are invalidated. Then the
suf�x rule is declared that binaries (*.o �les) can be made from source code �les with suf�xes.c .f
.F .f90, and .F90 . The search order is from right to left.

Finally follow the rules to make the.o -�les for each 'class' of source code �les classi�ed by their suf�x.
A different set of compiler options can be passed from the compile script for each class.

At the end of theMakefile , the �les containing the prerequisites for the compilation targets are included.
If such an include line starts with a minus sign, no error is diagnosed by(g)make if the �le does not
exist. The �rst include �le contains no commands. It is generated byCreate prerequisites in
/root/util/compile/tools and lists prerequisite lines only. The second include �le contains cpp
�ag dependencies to control the triggering of recompilation if the de�nition status of a cpp �ag changes.
The third include �le contains special rules for individual �les used on allplatforms (e.g. cpp �ags,
automatic precision options). The fourth included �le contains special ruleswhich depend on the platform
the model is compiled for (e.g. optimization options).

Note that(g)make takes for each target to be made the commands from the last rule appearing inthe
Makefile . Therefore, �les not appearing in the last two include �les are compiled withthe general rules
speci�ed above and the order the include �les are included may matter. Prerequisites are assembled from
all rules for each target.

Most model low level make�les show some deviations from the example make�le toallow for some special
features of the model. If the model has more than one source code directories it may be necessary to
include some of them into the make�le'sVPATHor INCLS(C) variables. These directories are detected
with the help of theperl script which is used to generate the lists of prerequisites for the binary �les.
How this is done is described below in Section2.1.2.
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2.1.2 Model compilation prerequisites

% Create_prerequisites --help

NAME
        Create_prerequisites - generate prerequisites file Make.dep.inc for compiler input files

SYNOPSIS
        Create_prerequisites  MODEL/LIB  SRCDIR

DESCRIPTION
        Checks all files in SRCDIR for inclusion of header files or USEage of Fortran modules
        and generates for each compiler input file in SRCDIR a target line with prerequisites
        if any dependency was found...

MODEL/LIB
        Component model or library name (i.e. name of directory containing the source code directories)
        (required). If an invalid model (library) name is passed the list of all available
        component models and libraries is displayed.

SRCDIR  Source code subdirectory for which to create the target prerequisites lines (required).
        If an invalid directory name is entered with a correct model (or library) name
        a list of subdirectories of that model (or library) is displayed.

Figure 2.5: Help text of the scriptCreate prerequisites .

The �le Make.inc.deps can be generated with the scriptCreate prerequisites contained in
/root /util/compile/tools . The script can be used for theMakefile s of any source code
directory of component models adapted to the SCE (see Chapter1).8

It may be run from anywhere in the PRISM directory tree and has a help-function which is activated when
called with no or a wrong number of parameters (Figure2.5).

The script requires two positional parameters: a model name and a sourcecode directory name.9 If two
parameters are given, aperl script, created as a here-document by the k-shell script, is run. Theperl
script checks whether the �rst parameter is the name of a model (or library) directory installed at the actual
site. If this is not the case it outputs the names of all available component models (and libraries) (Figure
2.6).

% Create_prerequisites xxx yyy
************************************************************************* 
*
* This script must be called with 2 parameters:
* 1. model or library name 
* 2. source code subdirectory (for which to create make  
*                                          prerequisites) 
* The first parameter is neither a valid model   name
*                            nor a valid library name
*          name = xxx
*    
*    Valid models are : oasis3  toyoce toyche toyatm
*    Valid libraries are : scrip mpp_io clim fscint psmile anaisg anaism
*
************************************************************************* 
Figure 2.6: Message printed byCreate prerequisites if an invalid model name is entered: a list of all

component models and libraries installed in the local SCE src directory tree is shown.

The script also gives support to specify a valid source code directory(Figure 2.7). When an invalid
directory name is entered with a correct model (or library) name it outputs a list of subdirectories of that
model (or library).

If both model and source code directory names are valid, the script tries toread a �le Makefile . The
message printed if this �le is not available is shown in Figure2.8.
This is not necessarily a fault. It could also mean that the script should notbe called for that directory.
In the example of Figure2.8 the script is called for a directory which only contains include �les for
the preprocessor and therefore does not need a make�le. In order tohelp people to switch to the use

8The scriptAppend dependencies , also residing in/root /util/compile/tools , is an older version with a sim-
ilar functionality but different usage. It is kept in the SCE for the convenience of users of older versions. For details on how to
use it see edition 0 of release prism2-4 of this handbook.

9The script can also be used for the libraries (see Section2.2.3).
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% Create_prerequisites oasis3 xxx
****************************************************************************
* Source root directory     : /scratch/local2/k204020/vulkan-svn-mad/src/mod
*        library/model name : oasis3
******************************************************************
*
* This script must be called with 2 parameters:
* 2. source code subdirectory   
*          (for which to create target prerequisite lines) 
*    The specified value is not a valid directory name.
*    Valid directories are : src
*
******************************************************************
Figure 2.7: Messages printed byCreate prerequisites if the directory entered with the model name is not

a subdirectory of that model: a list of all component model subdirectories (excluding 'doc') is shown.

of Create prerequisites instead of the old scriptAppend dependencies , it also gives some
explanations on how to do that. The same message is printed ifCreate prerequisites is called for
a source code directory that contains a �leMakefile 1.

The script generates a �leMake.inc.deps , which contains for each compiler input �le (�les with suf�x
.c .f .F .f90 .F90 ) a line with the prerequisites. This is done by scanning these �les for include
instructions such asUSEor #include or the like.
Models which have more than one source code directory may have inter-directory dependencies. That is, a
prerequisite may reside in a directory different from the one being processed. The script would not prepare
a list of prerequisites for it by just scanning the actual directory �les. Therefore, for each prerequisite*.o
not having a prerequisite list for itself yet, the script searches for a corresponding �les with suf�x .c,
.f, .F, .f90, or .F90 in the other source code directories and prepares a list of prerequisite for it
as well. How many iterations have to be done until there is no more prerequisite without prerequisite-line
depends on the number of source code directories and the interdependencies of the �les therein.

% Create_prerequisites echam5 include
****************************************************************************
* Source root directory     : .../src/mod
*        library/model name : echam5
* Create target prerequisites for source code directory : include
* Filename is Make.inc.deps
* It will be included into echam5/include/Makefile 
* 
* ERROR: there are 2 ways for inclusion of target prerequisite lines possible:
*       1. Append_dependencies appends the lines to the end of Makefile_1 
*       2. Create_prerequisites generates a file Make.inc.deps 
*          that is included into Makefile at compile time. 
* Make sure that you have the right Makefile(_1) for the way you use. 
* The SCE repository only provides the Makefile usable with the 2nd way 
* once the model is upgraded to that.
* 
Figure 2.8: Messages printed byCreate prerequisites if Makefile is not available.

The complete prerequisite lists are essential to guarantee a correct compilation in one go. The number
of iterations can be modi�ed in the script (variable$times ). At the end, the script prints the directory
names which have to be included in theVPATHor theINCLS(C) variables ofMakefile .

2.1.3 Model cpp �ag dependencies

Section1.2 describes the generation of lists ofcpp �ags with the scriptCreate prerequisites cpp .
Control �les relating to these �ags are touched in the build directory when it iscreated. A control �le is also
touched if the status (activated or not) of the relatedcpp �ag is changed from one compilation to the next.
Touching a control �le triggers the necessary recompilations sinceCreate prerequisites cpp also
creates an include �le forMakefile with a cpp control �le as prerequisite for all source code �les us-
ing the correspondingcpp �ag. The include instructions forMake.inc.cpp have to be included in
theMakefile s. If there is no �ag list �le, i.e. Create prerequisites cpp has not been run, no
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recompilation will be done if �ags are changed. If the model does not usecpp �ags, the procedure above
is not activated and no �leMake.inc.cpp is created. Therefore the instructions forMake.inc.cpp
should start with a minus sign in order to prevent(g)make from abort.

2.1.4 Component model compile scripts

Each component model being part of a coupled model needs to have its owncompile script.
Distributions or downloads from the repository come without compile scripts since these are OS and site
dependent. Instead, tools are provided, which enable the user to easily create the scripts for sites and
models that are already adapted to the SCE.

The tool Create COMPcpl models.ksh

For a coupled model, all compile scripts of its components are conveniently and consistently created by a
single call of the scriptCreate COMPcpl models.ksh which resides in the SCE utilities directory
/root /util/compile/tools .

The help output of the script is shown in Figure2.9. It lists the parameters to the script of which only
the parameterCPLMODELis mandatory. All other parameters have defaults which are given by the help
output (unless model dependent). The parameters are

CPLMODEL

The only required parameter. It is an acronym for the coupled model name. E.g. the TOYCLIM
coupled model name stands for TOYOCE, TOYATM, and TOYCHE coupled with OASIS3. Calling
the script with this name triggers the creation of the compile scripts for the component models
TOYOCE, TOYATM, and TOYCHE, as well as that for OASIS3 and for thelibraries (see Figure
2.10). The script can be used only if all components of the coupled model are adapted to the SCE, i.e.
if compile script generation is possible for all of them. As a criterion for that, itis checked whether
the coupled model is adapted to the SRE, and whether the SRE software for this case is available
locally (seeGayler and Legutke, 2004).10 If this is not the case, a list of locally available coupled
models is printed and the script is stopped (Figure2.11). If the SCE shall be used for a coupled
model without the SRE, a stop of the script due to this check can be avoided by creating a directory
incl cplmod coupled model name in directory/root /util/running/headers .

--help, -h

With this option the help text is displayed on the standard output.

--verbose, -v

With conjunction with--help (-h) option a more detailed help text is displayed.

--id=" id "

Optional version or experiment tag. The tag is attached to the name of the component model compile
scripts. It tags the executables, the model libraries, and the build directories of the component
models in case they are con�gurable (see Figure2.1).

--node, -n=" node "

Optional parameter giving a node or platform (symbolic) name. If the parameter is not speci�ed, it
is the output of the `uname -n` command. The value of the parameter is not checked by the script.
Any values is passed to the commands triggering the creation of compile scripts.Only then is the
value checked (see paragraph CreateCOMP models.frm below).

--compiler, -c=" compiler "

10Though it is not a necessary condition for all components being adaptedto the SCE for the site, it is almost suf�cient, since
there is no coupled model which is adapted to the SRE of which not all components are adapted to the SCE.



26 CHAPTER 2. COMPILING

On some platforms (e.g.node), more than one compiler is available. If a compiler is selected with
this option the �les Sitespeci�cnodeall.h and Sitespeci�cnodecompiler.h has to be present in
/root /compile/headers/include node .

% Create_COMP_cpl_models.ksh --help

NAME
        Create_COMP_cpl_models.ksh - generate the whole set of compile scripts

SYNOPSIS
        Create_COMP_cpl_models.ksh  [OPTION]...  CPLMODEL

DESCRIPTION
        Generates compile scripts for all components of the specified coupled
        model.

        CPLMODEL
                coupled model name (required).
        --help, -h
                display the built-in help text and exit.
        --verbose, -v
                set verbosity on. In conjuction with --help option
                display more detailed help text.
        --id ID
                configuration or experiment ID. Default is model dependent.
        --node NODE
                symbolic node name of compile server. Default is `uname -n`.
        --compiler, -c COMPILER
                use compiler COMPILER
        --start-mode, -s SMODE
                mode for launching the component models of a coupled model
                ("NONE"/"MPI1"/"MPI2"). Default is model dependent.
        --stderr STDERR
                direct (g)make standard error output to the screen ("-"),
                to the standard output ("+") or to a file (default).
        --stdout STDOUT
                direct (g)make standard output to the screen ("-") or
                to a file (default).

--comp-mode, -F FILE
       header file, containing compiler flags, replacing the files 

"Compile\_mode\_'component'\_NODE.h" for all component models 
when the compile scripts are created. FILE must reside in 
.../util/compile/headers/inc\_suppl or the full path has to be given.

        --use-lib-mpi YN
                use MPI library ("yes"/"no"). Default is "yes".
        --use-lib-mpp_io YN
                use MPP_IO library ("yes"/"no"). Default is "yes".
        --use-lib-netcdf YN
                use NetCDF library ("yes"/"no"). Default is "yes".
        --use-lib-scrip YN
                use SCRIP library ("yes"/"no"). Default is "yes".
        --use-lib-xml YN
                use XML library ("yes"/"no"). Default is "no".
        --comp-precision PREC
                compilation precision ("double"/"single"). Default is "double".

Figure 2.9: Help text printed byCreate COMPcpl models.ksh

--start-mode, -s="MPI[1,2]"/"NONE"

Optional parameter giving the method the component models are launched.
NONEis used if OASIS3 or OASIS4 is not part of the model.MPI1 is used if the component models
are launched by the MPI unit.
Note that the parameter does in no way indicate whether or not the models are internally MPI
parallel.MPI1 requires that all component models are enabled to use their own local communicator
for their internal message passing and not the communicatorMPI COMMWORLD. MPI2 requires
that the MPI-2 library is installed on the system. With this option, the component models will be
spawned byOASIS3
If this parameter is not given (empty) a default is set depending on the coupled model.

--stdout="-"

With --stdout="-" , the(g)make standard output messages are sent to the screen. By default,
the standard output is written to the �le/ root /src/mod/ component /COMPcomponent .log .
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--stderr="-"/"+"

With --stderr="-" , the(g)make error messages are sent to the screen. If the parameter is a
plus sign the error output is directed to the standard output device. By default, the error output is
written to the �le / root /src/mod/ component /COMPcomponent .err .

--comp-mode, -F=" file "

Header �le �le , containing compiler �ags, replaces the �les ”Compilemodecomponentnode.h”
for all component models when the compile scripts are created.�le must reside in
.../util/compile/headers/incsuppl or the full path has to be given.

--use-lib-netcdf="no"/"yes" With this parameter set to ”no”, the coupled model TOYCLIM
can be set up without use of the NetCDF library. The default is"yes" . For more details seeValcke
(2006).

--use-lib-mpi="no"/"yes"

This parameter has to be set to ”yes ” (default), if the MPI library shall not used.

--use-lib-mpp io="no"/"yes"

This parameter has to be set to ”yes ” (default), if the I/O librarympp io is used. The library can
be used to write exchange �elds on disk. For more details seeValcke(2006).

--use-lib-scrip="no"/"yes"

This parameter has to be set to ”yes ” (default), if the interpolation libraryscrip is used. Note the
SCRIP copyright statement (seeValcke, 2006).

--use-lib-xml="no"/"yes"

The default of this parameter is ”no” for all applications using OASIS3. It has to be set to ”yes ” if
a component model need that library. The XML library is needed with OASIS4.

--comp-precision="double"/"single"

This parameter is effective only for the components of the TOYCLIM coupled model, OASIS3,
and the coupling librariespsmile etc. With the default parameter (double ), all genericREAL
variables are promoted to double precision. This is not done with thesingle option. For more
details seeValcke(2006).

% Create COMPcpl models.ksh toyclim --id ID --node node --start-mode MPI1

launches¡!
/Create COMPmodels.frm toyatm --start-mode MPI1 --node node --id ID "toyoce toyche"

/Create COMPmodels.frm toyoce --start-mode MPI1 --node node --id ID "toyatm toyche"

/Create COMPmodels.frm toyche --start-mode MPI1 --node node --id ID "toyatm toyoce"

/Create COMPmodels.frm oasis3 --start-mode MPI1 --node node

/Create COMPlibs.frm --node node --start-mode MPI1

creates¡!
/root /src/mod/oasis3/COMP oasis3 MPI1.ksh

/root /src/mod/toyatm/COMP toyatm ID .ksh

/root /src/mod/toyoce/COMP toyoce ID .ksh

/root /src/mod/toyche/COMP toyche ID .ksh

/root /util/COMP libs node .ksh

Figure 2.10: Call of Create COMPcpl models.ksh , the calls of the compile script generator it triggers, and
the list of generated compile scripts.

The script creates, by the appropriate calls to a second tool,Create COMPmodels.frm in the same
directory, one compile script for each component model that is part of thecoupled constellation and moves
them into the respective SCE model directories (Figure2.10). In addition to the model compile scripts, a
script for the compilation libraries linked to the models is created. Figure2.10displays these calls and the
resulting scripts for the example of the TOYCLIM coupled model which is composed by the components
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TOYOCE, TOYATM, and TOYCHE. Figure2.11shows the error message if an invalid coupled model
name is passed to the script.

% Create_COMP_cpl_models.ksh wrong-model
ERROR: The model name is not allowed: wrong-model
          Directory util/running/headers/incl_cplmod_wrong-model does not exist.
          Check for typing error or generate incl_cplmod_wrong-model and header files.
          See SRE hand book for details.
          Models for which script generation is possible are:
          toyclim
        The script is stopped!

Figure 2.11: Error message if an invalid coupled model name is speci�ed.

The tool Create COMPmodels.frm 11

The scriptCreate COMPmodels.frm may also be called for each component separately.

It resides in directory/root /util/compile/tools and can be launched from anywhere in the
local root directory. Figure2.12displays its call and control messages for the example of the TOYOCE
component model in the TOYCLIM constellation. The control messages giveinformation about the model
name, the model version ID, the coupled constellation the components will be con�gured for, the model
launching method, and where the output is directed to.

% Create_COMP_models.frm toyoce -s MPI1 --stdout - --node linux86xxx --id ID "toyatm toyche"

* Starting creation of compile script for model toyoce ...
* The message passing parameter will be MPI1.
*    (exchange between components and spawning).
* (g)make standard output will be directed to the screen.
* (g)make standard error will be directed to a file.
* Compile script for model toyoce (version=ID) is created ...
* Partner component models are: toyoce toyatm toyche
* Site/OS specific header files from util/compile/headers/include_linux86 will be used ...
* The model directory is  .../src/mod/toyoce
* The compile script name is .../src/mod/toyoce/COMP_toyoce_ID.ksh

Figure 2.12: Control messages from compile script creation for TOYOCE inthe constellation TOYCLIM (TOY-
OCE, TOYATM, and TOYCHE). The script always prints the full site dependent path. It is replaced
by '...' in the �gure.

The scripts can be called with up to 14 parameters as shown by the help function (Figure2.13). It
prints valid and default values for these parameters. Most of the parameters are the same as those of
Create cpl models.ksh . They are described in the section above.

The parameterMODELis required and must be a valid component model name in lower case letters identi-
cal to the name of the directory where the model is stored. If the model does not exist on the local system,
an error message and a list of available models is printed, and the script is stopped. The OS and site
dependent speci�cations in the example of Figure2.12are taken from the directory
/root/util/compile/headers/include linux86 . If the (symbolic) node or platform name
is not given, the output of the `uname -n` command is taken for the parameter, and the speci�cations
are taken from the directory/root/util/compile/headers/include `uname -n` . If this
directory does not exist, an error message is printed.

At many platforms with more than one node, node names start with the same string.The OS and site
dependent speci�cations are then stored directories usinf this common string as symbolic node name.
Therefore, the script generating tool, if it can not �nd the directory with the full (symbolic) name given,
cuts an increasing number of character from the end of the full name and checks for the existence of the
directory with the shortened name (see Figure2.12).

A compile script for a special platform can be generated on any machine bygiving the (symbolic) name
of the target machine when calling the script.

11The SCE had been designed for optional use with a GUI or on the scripting level. Scripts that are not used with the GUI
system are suf�xed.frm . This has no meaning for the scripting system.
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With parameter--id , a version or experiment acronym used to tag the executable names for use by the
SRE to identify the right �le can be speci�ed. With parameterCPLTO, the list of component models
which make up the coupled constellation has to be passed to the script. Con�guration bycpp �ags, if
needed, will be controlled accordingly.

% Create_COMP_models.frm --help

NAME
        Create_COMP_models.frm - generate component model compile script

SYNOPSIS
        Create_COMP_models.frm  [OPTION]...  MODEL  CPLTO

DESCRIPTION
        Generates a compile script for a specified component model MODEL,
        coupling configuration CPLTO and platform. This is done by assembling
        fragment header files using the m4 macro processor. The order of the
        mandatory parameters MODEL and CPLTO and optional parameters is free.

        MODEL   component model name (required). If the typed name is not a
                valid model, list of all locally available models is printed.

        CPLTO   blank separated list of component models which make up the coupled
                constellation. If not specified, compile script for standalone
                component model version will de created.

        --help, -h
                show the built-in help text and exit.
        --id ID
                configuration or experiment ID. Default is "ID".
        --node NODE
                symbolic node name of compile platform to select proper
                header files with site/OS specifics. Default is `uname -n`
                of the machine where this scripts is run.

        --compiler, -c COMPILER
                use compiler COMPILER
        --start-mode, -s SMODE
                Mode for launching the component models of a coupled model
                (SMODE = "NONE", "MPI1" or "MPI2"). Default is "MPI2".
        --stderr STDERR
                direct (g)make standard error output to the screen ("-"),
                to the standard output ("+") or to a file (default).
        --stdout STDOUT
                direct (g)make standard output to the screen ("-") or
                to a file (default).

--comp-mode, -F FILE
       header file, containing compiler flags, replacing the files 

"Compile\_mode\_'component'\_NODE.h" for all component models 
when the compile scripts are created. 
FILE must reside in .../util/compile/headers/inc\_suppl or 
the full path has to be given.

        --use-lib-mpi YN
                use MPI library ("yes"/"no"). Default is "yes".
        --use-lib-mpp_io YN
                use MPP_IO library ("yes"/"no"). Default is "yes".
        --use-lib-netcdf YN
                use NetCDF library ("yes"/"no"). Default is "yes".
        --use-lib-scrip YN
                use SCRIP library ("yes"/"no"). Default is "yes".
        --use-lib-xml YN
                use XML library ("yes"/"no"). Default is "no".
        --comp-precision PREC
                create compile script with automatic precision promotion
                of real variables (PREC = "double", "single"). Default is
                "double".
----------------------------------------------------------------------------
 This script may fail if you do not use the right version of m4!
 The version you use is : GNU m4 1.4.1
 Make sure this is GNU m4 higher than version 1.4!
----------------------------------------------------------------------------

Figure 2.13: Help text for the component model compile script creation tool.

The OASIS3 or OASIS4 executables, which are not con�gurable besides the MPI1/2 speci�cation, and
which are used in the same version regardless of the components to be coupled, do not have their exe-
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cutable name tagged with the ID. Both the version acronym and the list of coupled partner models will
be ignored for OASIS3 or OASIS4 if given. The three TOYCLIM and TOYOA4 components accept the
speci�cation of a version acronym and a list of partner model, however,they dont have their executable
tagged since they are not con�gurable at compile time.

The compile script, after generation, is moved into the directory/root /src/mod/ model , where
model is the name of the component model, a main model or a sub-model. Basename and path of
the generated script are printed to the screen.

COMPmodel ID .ksh

Running a component model compile scriptCOMPmodel ID .ksh (Figure2.10) creates a binary archive
for the component model in/root/arch /lib/ model . If the compilation is run with the(g)make
targetall and if aMAIN PROGRAMwith a main entry point is found by the loader, an executable in
directory/root/arch /bin is created as well (see Figure1.4 and Section2.1). Both directories are
created during compilation if not present.

Both the binary archive and the executable are tagged with the start-mode keyword (Figure2.1) for compo-
nents communicating with OASIS3 or OASIS4. This is MPI1 or MPI2 , for component models launched
by the MPI unit or spawned by the OASIS3 or OASIS4 executable using theMPI spawn command of the
MPI-2 message passing library (seeValcke, 2006). Both the binary archive and the executable are tagged
with the versionID if the model is con�gurable besides the con�guration for the start-mode justdescribed
(e.g. parameterizations (de)activated with preprocessor �ags).12

The name of the component model is also part of the library and executable names, and, if the model is
con�gured to call a sub-model, the sub-model name is included as well (Figure2.1).13

The compile script is created with all options set to default values (e.g. parameterizations (de)activated
with preprocessor �ags) besides the options that can be set when the script is created (Section2.1.4). All
options can be changed by editing the script.

Component model compile scripts provide a 'usage' help-function: when run with parameter '--help ',
the command line parameters are listed together with their default and optional values. The help function
output for the OASIS3 compile script is shown in Figure2.14.

Only four optional parameters can by given on the command line: the(g)make target, the start-mode,
and the number of processors (jobs) used by(g)make .

An extract of the output of the oasis3 compile script for the case that everything is up to date is displayed
in Figure2.15.

The script �rst prints the model (base name) directory, then some controlparameters which can be set
when the script is created or when it is called. The next lines give some information on the machine and
the compiler the script is run on and the number of jobs used for compilation. Allcpp �ags passed to the
preprocessor are listed thereafter, and the list of local libraries linked tothe model. The extract continues
with messages on the exit status of the library compilation (anaisg, anaism, fscint, scrip, and clim) in case
that there are local libraries to be checked. Then the component model is updated and the exit status is
given. At the end, the executable is created and its path and name is listed. The example is for the case
that the script is created with the option to send both standard and error output to �les (Section2.1.4). The
names of these �les are also listed.

12OASIS3 or OASIS4 and the component models of the coupled model TOYCLIM (TOYATM, TOYOCE, TOYCHE) or
TOYOA4 (ATMOA4, OCEOA4, LANOA4) are not con�gurable besides the two start-mode options.

13The name of the executable as set by the SCE is the default name used in theexecution scripts of the SRE (Standard Run
Environment).
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% COMP_oasis3_MPI1.ksh --help

Model directory is /prj/bm0021/work/k204115/IMDI/trunk/src/mod/oasis3

NAME
        COMP_oasis3_MPI1.ksh - compile script for component model 'oasis3'

SYNOPSIS
        COMP_oasis3_MPI1.ksh  [OPTION]

DESCRIPTION
        Compiles component model 'oasis3'.

        --help, -h
                show this built-in help text and exit.

        --make-jobs, -j N
                number N of processors (jobs) for (g)make.

        --make-target, -t TARG
                target for (g)make utility (TARG = "all", "lib", "tar",
                "clean"; for echam5j additionally "jsbach" and "cbalance").
                Default is "all".

        --start-mode, -s SMODE
                mode for launching the component models of a coupled
                model (SMODE = "NONE", "MPI1", "MPI2").

-----------------------------------------------------------------
  Default active values are:
  make-target               : all
  start-mode                : MPI1
  make-jobs                 : 1

Figure 2.14: Help text of compile scripts.

Structure and assembly of model compile scripts

With each call ofCreate COMPmodels.frm (see page28) a compile script is created for the speci�c
component model, platform, and coupled constellation.

This is done by assembling header �les (*.h ) into a shell script, the compile script, using them4macro
processor (Figure2.16).

The header �les contain script fragments speci�c for a model or a platform or both, or they contain script
code that is used for all models on all platforms. The header �les depending on the component model only
reside all in the directory/root/util/compile/headers/incl mod model .

Those depending only on the platform reside in/root/util/compile/headers/include node
wherenode is a symbolic name for the compile server. The header �les depending on boththe component
model and the platform reside in/root/util/compile/headers/include node model .

Header �les depending neither on the model nor on the platform reside in directory
/root/util/compile/headers/include . This method gives the scripts a common look&feel
for all component models and on all platforms. In addition, the maintenance ofthe system is small,
since even for a large number of component models or platforms, there is little redundant code. In order
to include a new platform into the system, only the site dependent header �les have to be provided (see
Section3.3of Chapter3). To accommodate a new model, only the header �les containing model dependent
speci�cations have to be written (see Section3.2and3.4of Chapter3).

Similar to the cpp preprocessor,m4 copies the named header �les to the position of the include di-
rectives in them4 input �le. The directive is eitherinclude or sinclude . The �rst requires the
named header �le to exist, while �les included with thesinclude directive are optional. Before in-
clude directives are executed, the strings$f model g and$f node g appearing in the header �le names
in the m4 input �le are replaced by the model and node name command line parameters ofthe call of
Create COMPmodels.frm .
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% src/mod/oasis3/COMP_oasis3_MPI1.ksh
Model (directory base) name is oasis3
Compilation control parameters (oasis3):
make target     : all
start mode      : MPI1
use_SCRIP       : yes
use_netCDF      : yes
Selected FORTRAN compiler: /sw/sarge-ia32/SUN/SunStudio12/sunstudio12/bin/sunf90
FORTRAN compiler revision: sunf90: Sun Fortran 95 8.3 Linux_i386 2007/05/03
Selected c compiler: /usr/bin/gcc
C compiler revision: gcc (GCC) 3.3.5 (Debian 1:3.3.5-13)
This script runs on 'molly', a Linux (i686) machine.
Setting stacksize to 1048576
Number of processors for compilation: used = 1  / available =  1
CPP flags used with the cc command:
-D__Linux -DMINLOCFIX -DNAGf90Fortran -D__NAGf95 -Duse_comm_MPI1 -Duse_netCDF
CPP flags used with the f90 command:
-D__Linux -DMINLOCFIX -DNAGf90Fortran -D__NAGf95 -Duse_comm_MPI1 -Duse_netCDF
Model oasis3 will be updated together with its libraries:
  anaisg anaism fscint scrip clim
Build directory is /scratch/localA/k204020/molly-svn-mad/i686-sun/build/mod/oasis3.MPI1
----------------------  Checking the libraries is started -----------------------------
...
...
...
anaisg : 0
anaism : 0
fscint : 0
scrip : 0
clim.MPI1 : 0
Libraries ...
anaisg
anaism
fscint
scrip
clim
... are up-to-date!

Error output from this library compilation is found in
  /scratch/localA/k204020/molly-svn-mad/src/lib/COMP_libs.err

Standart output from this library compilation is found in:
  /scratch/localA/k204020/molly-svn-mad/src/lib/COMP_libs.log

--------------------------  Checking the libraries is finished ------------------------
Libraries OK
--------------------  Now updating the model (target=all) -----------------------------
oasis3 Makefile processing is started  at  Thu Aug 16 19:27:16 CEST 2007
oasis3 Makefile processing is finished at  Thu Aug 16 19:27:17 CEST 2007
Error output from this model compilation is found in:
/scratch/localA/k204020/molly-svn-mad/src/mod/oasis3/COMP_oasis3.err
Standard output from this model compilation is found in:
/scratch/localA/k204020/molly-svn-mad/src/mod/oasis3/COMP_oasis3.log

src : 0
oasis3 ... is up-to-date!
-------------------------  Updating the model is finished ------------------------------
Executable : /scratch/localA/k204020/molly-svn-mad/i686-sun/bin/oasis3.MPI1.x

Figure 2.15: Control messages from the compilation of OASIS3.

Below, a short description of the contents of the header �les is given in theorder the include directives ap-
pear in them4input �le.14 This also describes the structure of the scripts. TheCreate COMPmodels.frm
script is listed in AppendixA. A complete example of a compile script is found in AppendixB.

include node /Qsub start node .h* :

At most sites it is possible to compile the models interactively. If a compilation within a queuing
system is required the speci�cations for the particular queuing system hasto be provided in this �le.

include/Comments models.h 15 andinclude/Comments models frm.h 16:

Comments and usage etc. of the script.

include/Prolog models.h :

Initialisation of some parameters. Used for all model compile scripts.

14A '*' behind the name: the �le is not required.
15The suf�x models.h indicates that the �le is used for all component model scripts.
16The SCE had been designed for optional use with a GUI or on the scripting level. Header �les that are not used with the

GUI system are suf�xedfrm.h . This has no meaning for the scripting system.
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include/Prolog all.h 17:

Detection of the compile server's node name andcd to the /root/ util/compile/tools
directory. Used for all model compile scripts as well as for the library compile script.

include/Guispecif all.h :

Default and dummy speci�cations of con�gurable script parameters. The latter will be overwritten
by the values given during script generation. The default speci�cations may be overwritten with the
command line parameters passed to the script when run.

include/Guispecif models.h :

Dummy speci�cation for the list of partner models in the coupled model constellation. It will be
overwritten by parameterCPLTOgiven during script generation.

incl mod model /Guispecif model .h :

Model dependent default values for some script parameters. List of component models which can
be coupled (as sub-model or main model) to the component model. The partnermodels speci�ed
when the script is created are checked against this list.

include/Command par models frm.h :

De�nition of help function and overwriting of default values by command parameter values.

include/Input check all frm.h :

Check of script parameter speci�cations for all model's and the library scripts.

include/Print par models.h :

Setting exported variables with con�gurable parameter values. More parameter checks and control
output.

incl mod model /Print par model .h :

As above for model dependent speci�cations.

include node /Sitespecific node .h or include node /Sitespecific node all.h
andinclude node /Sitespecific node textitcompiler.h :

Check of node name and speci�cation of architecture name as well as site dependent path names
of libraries and commands. Declaration of central libraries. The �rst single �le is included if there
is only one compiler available in the SCE at the chosen site with symbolic node namenode. If a
compiler can be selected, the second and third header �les are included instead.

include node /OSspecific node .h or include node /OSspecific node all.h
andinclude node /OSspecific node textitcompiler.h :

OS dependent preprocessor, compiler, loader, archive �ags and assembler etc. commands.
Preprocessor �ags for con�guration of source code for the architecture (see Section1.2
in Chapter1). The �rst single �le is included if there is only one compiler available in the SCEat
the chosen site with symbolic node namenode. If a compiler can be selected, the second and third
header �les are included instead.

include node model /Compile mode model node .h :

Model dependent command options (preprocessor, compiler, loader).With the –compile-mode=”�le ”
option,�le is included instead.

incl mod model /compile precision model .h* :

Sets the automatic data precision option for the compiler for models which can be run with double
or single precision. Possible for TOYCLIM (OASIS3, TOYATM, TOYOCE, TOYCHE) only
(see Section2.1.4, page27).

include node /Check make jobs node .h :

17The suf�x all.h indicates that the �le is used for all component model scripts and the library script.
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Checks the required number of processors(jobs) for(g)make against those available on the node
and those allowed.

incl mod model /Cppflags model .h :

Model speci�c cpp �ag default values. Flags that depend on parameters speci�ed by the user are
set accordingly.18

include/Cppflags edit.h :

Formatting and control output ofcpp �ag speci�cations.

include/Execname.h :

Built of the executable name. The name depends on the start-mode keyword,the component model
name, and the version ID. If a sub-model is linked to the model, its name is also included.

incl mod model /Libraries model .h :

The name of this header �le is somehow misleading. It contains not only the directory names of the
libraries that need to be linked to the model, but also the list of the component source code directory
names that have to be compiled. The name of the main program has to be enteredhere as well (if
the loader can optionally be called with the script, i.e. if the model has the potentialto be a main
model).

include/Libraries models.h :

PSMILe andmpp io are appended to the individual lists of libraries if needed. All libraries which
are declared central are eleminated from the list of libraries to be checked. The list of libraries for
thetar target is speci�ed, including sub-models if any.

include/Build dirs models.h :

Output of script �ow control messages. Making of the build directory. Conversion of library path
names into loadable library archive names and library prerequisite names.

include/Check libs.h :

Call of the library compile script with the list of local libraries as set in the script. The exit status of
that script is echoed and the run is stopped if not zero.

If the model will be linked to a sub-model, the sub-model's compile script is calledwith the appro-
priate set of parameters as set in the script. The exit status of that script isechoed and the run is
stopped if the latter is not zero.

incl mod model /Update cpp flags model .h* :

Check forcpp �ags of which the state has been changed since the previous compilations and touch
the related prerequisite �les. This �le is a copy ofinclude/Update cpp flags.h .

include/Top makefile all.h andTop makefile models.h :

Setting exportedMakefile parameters. Common part of the top level make�leTop Makefile $$
is created as an here-document. In order to allow parallel compilation of several models with the
GUI system, the process ID is appended. The 4 targets described aboveare de�ned.

include/Make model.h :

Call of (g)make with the input �le Top Makefile $$. Top Makefile $$ is deleted if the
target is different fromclean .

include/Status mods frm.h :

The exit status for all calls of(g)make , i.e. all model source code directories with a make�le is
printed.

include/Save exec.h :

Path (/root/arch/ bin ) and name of the executable is printed.

include node /Qsub end node .h* : See �rst item.

18Some naming conventions forcpp �ags can be found in Chapter1 Section1.2.
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Figure 2.16: Graphical presentation of the script assembly process. Theheader �les are included into am4input
�le by the m4 macro processor. The red and blue ($f model g and$f node g) name substrings are
speci�ed according to the command line parameter speci�cations.

2.2 Library compilation

The source code of routines of general purpose which have the potential to be used by any model are
stored in the library source code branch/root/ src/lib (see Figure1.2).

2.2.1 Local and central libraries

There are three kinds of libraries.

Firstly, those of which the source code is not included inroot /src/lib . These libraries can not be
compiled in the SCE and have to be installed by the system administrator of the platform.

Secondly, libraries of which the source code is included inroot /src/lib and which are updated by
the compile script of every component model to which they are linked. Theselibraries are called 'local'.

Thirdly, libraries of which the source code is included inroot /src/lib but which are installed by
the system administrator of the platform. These libraries are named 'central' libraries. Any library in
/root/ src/lib can be made central by including its name into the header �le which sets the site speci-
�cations of the platform (/root/ util/compile/headers/include node /Sitespecific.h ).
Libraries whose names are included there have to be compiled in advance bythe system administrator
(who can be the same person as the user) and installed in the directory of which the path is also given
in /root/ util/compile/headers/include node /Sitespecific.h . These libraries will
never be checked when a model is compiled. Their names will be eliminated fromthe list of libaries
which are passed by the model compile scripts to the library compile script whenthe latter is launched. If
at a site a library is installed centrally, it can at any time be declared to be local by the user by eliminating
its name from the list of central libraries. The locally compiled library will take precedence over any
centrally installed library.

Central libraries should be compiled with the SCE compile script for libraries in order to guarantee con-
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sistency between locally and centrally compiled components of the system. Theyhave to be moved then to
the directory indicated in/root/ util/compile/headers/include node /Sitespecific.h .
Also, it may be necessary to make the compiledFORTRAN MODULESavailable into anINCLUDEdirec-
tory of which the path has to be speci�ed in the same header �le.

2.2.2 Low level library make�les

As for the component models, each library source code directory with input �les for a compiler contains
a (low level) make�le. The library low level make�les are fully portable. Theyreside in the library source
code directory and are downloaded from the repository with the libraries source code. One such library
Makefile is displayed in Figure2.17. Note that all libraries presently in the repository have only one
directory which is in all cases calledsrc/ .

The lists of object*.o �les OBJS1,OBJS2,OBJS3,OBJS4,OBJS5 are generated �rst. These are the
prerequisites for the creation of the library archive $(LIBRARY). All �les with valid suf�xes*.F90,
*.f90, *.F, *.f, *.c are compiled.

The source code directory, include directories with input for the preprocessor, and other library include
directories (e.g. NetCDF and MPI libraries) have to be included in theVPATHvariable. There may be
more libraries listed here if the libraryUSEs FORTRAN90modules of other libraries.

If the library is con�gured according to the value of the start-mode (MPI1,MPI2 ), the parameter is
contained in the $(LIB) library name which is set in the compile script. This allowsto have all versions
available for use in the same/root/ directory.

A library make�le contains only the targetsall andclean . With the �rst target, the default, the library
archive is created, with the second target, the build directory of the libraryis cleaned. The libraries in the
/root/ src/lib have nolib target in their make�le.

The rule to make the $(LIBRARY) is to include all binary �les into the library archive. The OS dependent
compiler �ags and commands are exported from the compile script. At the end,�les are included into the
Make�le which contain the prerequisite lists to the compilations. Three different �les are given in the ex-
ample. The �leMake.inc.deps contains header �le and binary prerequisites for all binaries depending
on something (MODULEs and include �les). The �leMake.inc.special-rules overwrites the gen-
eral rules given above for individual �les. This �le does not have to exist. The �le Make.inc.$(ARCH)
may contain special rules for individual �les speci�c to the OS or compiler orarchitecture. For more de-
tails refer to Section2.1.1where a low level make�le of a component model is described.

2.2.3 Library compilation prerequisites

The �le Make.inc.deps containing the compilation prerequisites is generated with the same tool that
creates those for the component models (see Section2.1.2). The �les Make.inc.special-rules or
Make.inc.$(ARCH) have to be written by the model developer.

2.2.4 The library compile script

A single compile script is used for the compilation of all libraries in/root/ src/lib of the system. It
is not downloaded with the source code from the repository, since it is OS and site dependent, and must
be generated for each site by the user.
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The tool Create COMPlibs.frm

The tool to do that isCreate COMPlibs.frm . It resides in/root /util/compile/tools .

SRCS1 = $(shell ls ../../../../src/lib/$(LIBNAME)/src/*.F90)
OBJS1 = $(patsubst ../../../../src/lib/$(LIBNAME)/src/%.F90, %.o, $(SRCS1))
SRCS2 = $(shell ls ../../../../src/lib/$(LIBNAME)/src/*.f90)
OBJS2 = $(patsubst ../../../../src/lib/$(LIBNAME)/src/%.f90, %.o, $(SRCS2))
SRCS3 = $(shell ls ../../../../src/lib/$(LIBNAME)/src/*.F)
OBJS3 = $(patsubst ../../../../src/lib/$(LIBNAME)/src/%.F, %.o, $(SRCS3))
SRCS4=  $(shell ls ../../../../src/lib/$(LIBNAME)/src/*.f)
OBJS4 = $(patsubst ../../../../src/lib/$(LIBNAME)/src/%.f, %.o, $(SRCS4))
SRCS5 = $(shell ls ../../../../src/lib/$(LIBNAME)/src/*.c)
OBJS5 = $(patsubst ../../../../src/lib/$(LIBNAME)/src/%.c, %.o, $(SRCS5))
VPATH = ../../../../src/lib/$(LIBNAME)/src:\
        ../../../../src/lib/$(LIBNAME)/include:\
        $(NETCDF_INCLUDE):$(MPI_INCLUDE):$(SYS_INCLUDE):\
LIBRARY = ../../../lib/lib$(strip $(LIB)).a
clean:
        rm -f $(LIBRARY)
        ls | xargs rm -f
all:    $(LIBRARY)
$(LIBRARY): $(OBJS1) $(OBJS2) $(OBJS3) $(OBJS4) $(OBJS5)
        $(AR) $(ARFLAGS) $(LIBRARY) $(OBJS1) $(OBJS2) $(OBJS3) $(OBJS4) $(OBJS5)
.SUFFIXES:
.SUFFIXES: .o .f .F .f90 .F90 .c
%.o: %.F90
       $(F90) $(F90FLAGS) $(INCLS)  -c   $<
%.o: %.f90
        $(f90) $(f90FLAGS) $(INCLS)  -c   $<
%.o: %.F
        $(F) $(FFLAGS) $(INCLS)  -c   $<
%.o: %.f
        $(f) $(fFLAGS) $(INCLS)  -c   $<
%.o: %.c
        $(CC) $(CCFLAGS) $(INCLSC) -c   $<
#
# ALL dependencies ...
#
include ../../../../src/lib/$(LIBNAME)/src/Make.inc.deps
-include ../../../../src/lib/$(LIBNAME)/src/Make.inc.special-rules
-include ../../../../src/lib/$(LIBNAME)/src/Make.inc.$(ARCH)
include ../../../../src/lib/otherlib/src/Make.inc.deps
-include ../../../../src/lib/otherlib/src/Make.inc.$(ARCH)
-include ../../../../src/lib/otherlib/src/Make.inc.special-rules
include ../../../../src/mod/oasis3/src/Make.inc.deps

Figure 2.17: Example library low level make�le.

The help function output of this script is displayed in Figure2.18. As for the model compile script cre-
ation, the devices to which the standard output and the error output are directed can be speci�ed (�rst two
parameters). The third parameter,--node is the symbolic node name which is required only if the com-
pile script takes its site and OS speci�cations from a directory called differently thaninclude `uname
-n` 19 With the start-mode parameter, the model launching option can be set toMPI1, MPI2 or NONE.
This has impact e.g. on thePSMILe[ oa4] andclim libraries.

Parameters--use-lib-* control the use of some optional libraries. The parameter--use-lib-xml
is set to ”no” per default. It must be set to ”yes ” for library (and component model) compilation if
the XML software is involved in the coupling. For the libraries this means that theXML include �les
have to be available. This is the case if the coupling is done with the OASIS4 software. The remaining
--use-lib-* parameters enable, if set to ”no”, the OASIS3 coupling software to be used even if the
NetCDF, MPPIO, SCRIP, or MPI libraries are not available. Their default value is ”yes ”. The parameter
--comp-precision controls whether the libraries are compiled with automatic precision promotion of
genericREALvariables. It is ignored for the compilation of libraries which can not optionally be compiled
with or without promotion ofREALvariables toDOUBLE PRECISION.

19The symbolic node name is also not required if it is a substring of`uname -n` starting with the �rst character.
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This is the case for the OASIS4 librariespsmile oa4 andcommonoa4 . They do not allow a precision
promotion. In contrast, thempp io always requires it. In summary, all libraries of the OASIS3 and
OASIS4 coupling software can be compiled with one call to the library compile script, either for a single
precision version of the OASIS3 or a double precision version of the OASIS3 system. The OASIS4 system
is always the same. Note that parameters--use-lib-* can not be overwritten when the compile script
is called. They have to be set when it is created.

% Create_COMP_libs.frm --help

NAME
        Create_COMP_libs.frm - generate libraries compile script

SYNOPSIS
        Create_COMP_libs.frm  [OPTION]

DESCRIPTION
        Generates a compile script for .../src/lib libraries.

        --help, -h
                show the built-in help text and exit.
        --node NODE
                symbolic node name of compile platform to select proper
                header files with site/OS specifics. Default is `uname -n`
                of the machine where this scripts is run.
        --compiler, -c COMPILER
                use compiler COMPILER
        --start-mode, -s SMODE
                Mode for launching the component models of a coupled model
                (SMODE = "NONE", "MPI1" or "MPI2"). Default is "MPI2".
        --stderr STDERR
                direct (g)make standard error output to the screen ("-"),
                to the standard output ("+") or to a file (default).
        --stdout STDOUT
                direct (g)make standard output to the screen ("-") or
                to a file (default).
        --use-lib-mpi YN
                use MPI library ("yes"/"no"). Default is "yes".
        --use-lib-mpp_io YN
                use MPP_IO library ("yes"/"no"). Default is "yes".
        --use-lib-netcdf YN
                use NetCDF library ("yes"/"no"). Default is "yes".
        --use-lib-scrip YN
                use SCRIP library ("yes"/"no"). Default is "yes".
        --use-lib-xml YN
                use XML library ("yes"/"no"). Default is "no".
        --comp-precision PREC
                create compile script with automatic precision promotion
                of real variables (PREC = "double", "single").
                Default is "double".

----------------------------------------------------------------------------
 This script may fail if you do not use the right version of m4!
 The version you use is : GNU m4 1.4.1
 Make sure this is GNU m4 higher than version 1.4!

Figure 2.18: Help text for the library compile script creation. All parameter have defaults.

The script COMPlibs node .ksh

The library compile scriptCOMPlibs node .ksh needs to be created only once for each platform. It is
launched by the model compile scripts with the appropriate list of local librariesset up in the latter.

Con�gurable aspects of library compilation can be changed when the script is launched by setting the
command line parameters.

One of them,--start-mode (-s) , is the –start-mode keyword (MPI1 or MPI2). It can be changed
to MPI1 or MPI2 when the script is run. This con�guration has impact only for thePSMILe[ oa4] and
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clim libraries. E.g. depending on the value passed to the script, a library
/root/arch/ lib/libpsmile.MPI2.a , or /root/arch/ lib/libpsmile.MPI1.a is cre-
ated.

The parameterLIBS de�nes the list of libraries which will be updated. The default list consists of all
libraries present in the system under/root /src/lib/ . If launched by a model compile script, the list
includes all local libraries in/root /src/lib/ linked to the model.

The parameter--make-target (-t) sets the target for (g)make. The compile script calls all low
level make�les of all libraries speci�ed in the parameterLIBS with that target if it is ”clean ” or ” all ”.

The help function output of the script is shown in Figure2.19.

% COMP_libs.ksh --help

NAME
        COMP_libs.ksh - script for maintaining PRISM libraries

SYNOPSIS
        COMP_libs.ksh  [OPTION] [LIBS]

DESCRIPTION
        This script is used to compile or clean any PRISM library.
        By default all libraries in ../src/lib are checked and updated. When
        the script is launched by the model compile script the appropriate
        list of libraries (without central libraries) is passed als command
        line parameter LIBS.

        LIBS    blank separated list of libraries to be compiled
                (anaisg/anaism/clim etc).

        --help, -h
                show this built-in help text and exit.

        --make-jobs, -j N
                number N of processors (jobs) for (g)make.

        --make-target, -t TARG
                target for (g)make utility (TARG = "all", "clean").
                Default is "all".

        --start-mode, -s SMODE
                mode for launching the component models of a coupled
                model (SMODE = "NONE", "MPI1", "MPI2").
        --force
                force compilation of all specified libraries,
                even those appearing in the 'central_libs' list.

Figure 2.19: Help text for the library compile script.

Structure and assembly ofCOMPlibs node .ksh

As for the component model compile scripts, the library compile script is assembled with them4macro
processor by including header �les into a frame, them4input �le. If such a header �le depends on the site
and OS, it resides in directoryinclude node , andnode is part of its �le name.node is a symbolic
node name. It must be given when the compile script is not created on the compile server or when the
directory with the site and OS dependent speci�cations does not use `uname -n` for its symbolic name.
The header �les for the creation of the library compile script are taken from the same pool of header �les
which is used for the assembly of the component model compile scripts. This makes the library compile
script similar to the component model compile scripts in many aspects. Header �les not depending on the
site and OS reside in directory/root /util/compile/headers/include .

Similar to the cpp preprocessor,m4copies the named header �les to the position of the include directive
in them4input �le. The include directive requires the named header �le to exist, while �les included
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with thesinclude directive are optional. Before include directives are executed, the string $f node g
appearing in the header �le names in them4input �le are replaced by the (symbolic) node name detected
by the system or speci�ed as command line parameters in the call ofCreate COMPlibs.frm . The
completeCreate COMPlibs.frm script can be found in AppendixC.

Below, a short description of the content of the header �les is given in theorder they are included into
the compile script. This also describes the structure of the compile scriptCOMPlibs node .ksh . The
completeCOMPlibs node .ksh script is found in AppendixD.

include node /Qsub start node .h :y

include/Comments libs.h :

Comment block and help function for the usage of the script.

include/Guispecif all.h :y

include/Guispecif libs.h :

Dummy speci�cations of con�gurable script parameters. They will be overwritten by the values
given during script generation.

include/Command par libs frm.h :

Use of command line parameters.

include/Input check all frm.h :y

include/Input check libs frm.h :

Check of library names in the list of libraries to be updated against available libraries.
Consistency check of con�gurable parameters.

include/Prolog all.h :y

Detection and exporting of the root source directory.

include node /Sitespecific node .h :y

include node /OSspecific node .h :y

include node /Compile mode libs node .h :

Command options (preprocessor, compiler, loader etc.)

include/compile precision libs.h :y

include node /Check make jobs node .h :y

include/Cppflags libs.h :

Library cpp �ags. Some of the �ags depend on parameters speci�ed by the user and are set accord-
ingly.

include/Cppflags edit.h :y

include/Build dirs libs.h :

Setting the library archive names. Making the build directory for all speci�ed libraries. The make-
�les are copied to these directories and the script changes into one of them.

include/Print par libs.h :

echo of compilation control parameters.

include/Top makefile all.h :y

include/Top makefile libs.h :

The two targets which can be passed to the top level make�le (all, clean ) are de�ned. Both
loop over the libraries to be compiled and call the low level make�les of each library with the target
of the top level make�le.

include/Make libs.h :

yThis header �le is also used for the assembly of the component model compile scripts. It is described in Section2.1.4.
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Call of (g)make with the input �le ../Top Makefile $$.
../Top Makefile $$ is deleted afterwards.

include/Status libs frm.h :

The exit status for all calls of(g)make is printed.

include node /Qsub end node .h :y



Chapter 3

Introducing new models and platforms to
the SCE

This chapter explains what has to be done to allow new models to be compiled withinthe SCE, and how
a new platform can be added.

The process is facilitated by the modularized structure of the SCE in terms of component models and
platforms. Note that the targets of the SCE are component models, whereas the SRE (seeGayler and
Legutke, 2004) is targeting coupled models.

Introducing a component model to the SCE means both, enabling the model to becompiled within the
SCE (Section3.1) and extending the SCE with the necessary model-related header �les (Section 3.2) .

If the envisaged platform is not yet included in the SCE, this has to be done inaddition. It means that
the header �les with the site and OS dependent speci�cations have to be added to the SCE software as
described in Section3.3.

The last section of this chapter gives a step-by-step summary of how to proceed.

Interfacing of the component model with the PRISM coupling software, in particular the use of the
PSMILe[ oa4] library is not subject of this handbook. This is described in the OASIS3 orOASIS4
User Guides byValcke(2006) or Valcke and Redler(2006).

3.1 Adapting a model to the SCE

A prerequisite for the use of the SCE tools is the adaptation of the component model's source code to
the SCE source code directory structure (see Figure1.3). This is necessary since the tools rely on that
structure when they search for input and other information.

Figure3.1 demonstrates how a model source code tree which does not meet the SCE standards can be
made SCE compliant without changing the grouping of routines in different directories. The number of
source code directories is not limited. However, they must all be on the same directory tree level (see
Section1.1 of Chapter1). Header �les with source code included by a preprocessor into the compiler
input source code before it is compiled may reside in any of the source code directories or in a directory of
its own on the same level. Directories containing header �les may also reside in subdirectories of source
code directories, provided they are included only in �les of the parent directory.

This re-organization of the source code directory tree can be done with the help of the shell-script
Restructure directories.ksh in /root /tools . The script can be run in diagnostic mode
(option '-d') which does not do any changes to the model. Option '-x', if chosen, results in a new version
of the model with an SCE compliant directory tree.

42



3.1. ADAPTING A MODEL TO THE SCE 43

Figure 3.1: Example for a model source code storage adaptation to the SCE

The third option ('-u') can be used to restore the original tree. It is therefore possible to seamless switch
between e.g. different repositories and apply changes to the model source code in any of them (Figure
3.2).

Next aMakefile has to be provided in each source code directory of the new component model con-
taining input for a compiler. Any low levelMakefile from any other component model already adapted
to the SCE can be used as template (see Section2.1.1and Figure2.4). The prerequisites for the com-
piler commands can be generated withCreate prerequisites (see Section2.1.2). It also lists the
source code directories which have to be included into theVPATHandINCLS variables for the(g)make
search. If the model has a large number of source code directories with complex interdependencies, it may
be necessary to increase the number of iterations performed by the script.This is done by increasing the
value of thetimes variable in the script. If the compilation is not done in one go from scratch, thisis an
indicator that thetimes variable is too small. A large enough number is speci�ed if the generated �le
Make.inc.deps does not change whentimes is increased. If a directory, different from the one the
prerequisites are generated for, is listed for inclusion to theVPATHvariable, additional include lines have
to be added to the end of theMakefile which include theMake.inc.deps �le of that other directory.

In addition, the component model's source code must meet some essential coding rules. They are re-
quired in order thatCreate prerequisites can properly resolve all prerequisites or in order that the
compilation can be done in one build directory.

The �rst requirement is that any source code �le containing aFORTRANmodule is only allowed to contain
a single module, and that the �le name must be identical to the module name. Whetherthe model meets
this rule can be checked with the toolCoding conventions.ksh in /root /tools . It takes essen-
tially two options (Figure3.3), one for diagnostics, one for splitting up or renaming of the �les containing
more than one module or having the wrong �le name. Note that there is no 'undo'option for this. A third
option can be used to generate lower case �le names. The default is to havethe �le name identical to the
name appearing in the module declaration.

In addition, no two �les with the same base name are allowed to exist. Otherwise thecompiler would
generate from both of them output with the same name and there is a risk that thewrong binary is linked
to a calling routine since all compilation is done in the same build directory.
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% Restructure_directories.ksh --help --verbose

NAME
        Restructure_directories.ksh - restructure the model source code directory tree

SYNOPSIS
        Restructure_directories.ksh  [OPTION]...  MODEL

DESCRIPTION
        Restructure the model source code directory tree.

        MODEL   is the name of the directory below /root/src/mod/ in which all original
                source code is stored (required).

        --delimiter DELIM
                character replacing '/' in directory names.

        --diagnose, -d
                show diagnostics only.

        --execute, -x
                restructure the model source code directory tree with more than
                one vertical level to a flat model directory tree. 'include'
                directories are not changed (e.g. src/include). The flat directory
                is called MODEL_flat and is placed at /root/src/mod/. Directories
                src1/src2/src3 etc. are renamed src1*src2*src3* where * is  the
                delimiter character. The default is an underscore "_".

        --help, -h
                show the short form usage message and exit.

        --name, -n NAME
                model name for --undo (-u) option. If this parameter is given
                the named model will be overwritten.

        --undo, -u
                undo the restructing of a model directory created previously
                with option --execute (-x). The default output directory will
                be MODEL_recover and should essentially be the original
                MODEL directory tree.

        --verbose, -v
                set verbosity on or show more information on the options
                (in conjunction with --help or -h).

Figure 3.2: Usage messages printed by/root /tools/Restructure directories.ksh .

Note that the source code base of a component model should always be the same, independent of its partner
models in a coupled constellation, or whether it runs in a stand-alone mode. Itis therefore recommended to
con�gure the component models for the use of the PSMILe library or the exchange with different partner
models with conditional compiling controlled bycpp �ags. Standard names are listed in Section1.2.

% Coding_conventions.ksh --verbose --help
***************************************************************************
*
* Usage  : Coding_conventions.ksh <model name> <option>
*
* <model_name> is the name of the directory below
* prismroot/src/mod/ in which all original source code
* is stored -in one or more subdirectories.
*
* options are:
*        '-d' for use of the diagnostic mode  (including information
*             concerning directory structure of source code, used
*             filenames and contained modules).
*        '-x' for executing the splitting and/or renaming of the source
*             code files, suggested by the '-d' mode. Files are stored
*             in a directory <model_name>_new at /prismroot/src/mod/ .
*        '-l' same as '-x', only uppercase letters in the resulting file
*             names (and their suffixes) are changed to lowercase letters.
*
***************************************************************************
Figure 3.3: Messages printed by/root /tools/Coding conventions.ksh .
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If the new component model needs to be linked to a library not yet in the system, the library source code
must be stored in the library source code branch/root /src/lib . The library can not have more than
one source code directory, excludinginclude directories with input to the preprocessor only. The library
compile script assumes that this directory is calledsrc (Figure1.3). If the new library has more than one
source code directory with input �les for a compiler, it should be considered to merge the directories, or
to de�ne one library for each directory.

In each of the library source code directories a �le calledMakefile has to be available. Any make�le
from one of the existing libraries can be used as template (see Section2.2.2and Figure2.17). Note that
the �rst pairs of lines in Figure2.17which create the list of binary prerequisites for the library archive
has to appear in the make�le for any valid �le name suf�x (see Section1.2) present in the source code
directory.
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3.2 Extending the SCE to accommodate a new model

For a new component model that is to be included into the SCE, the header �lesneeded by the SCE for
the generation of compile scripts have to be provided. The header �les in any of the directories
/root /compile/headers/incl mod model , wheremodel is any of the available component
models, e.g.toyatm , can be used as templates. If 'newmod' is the name of the new model, a directory
has to be created with name/root /compile/headers/incl mod newmod�rst. Then the �les in
/root /compile/headers/incl mod model may be copied into this directory with the �le name
part corresponding to the existing model replaced by 'newmod'. The essential ones are listed below
together with a description of their content.

² Cppflags newmod.h

Any model speci�ccpp �ags. These should also include the �ags activating the exchange with
OASIS3 and �ags con�guring the model for coupling with any of its potentialpartner models (see
Section1.2). If the model is con�gured for the target platform withcpp �ags not yet included in
root /util/compile/headers/include node /OSspecific node .h , instead of in
this header �le.

² Guispecif newmod.h

Con�gurable parameters as e.g.

– the model version default tag

empty if the model is not con�gurable;ModVers otherwise; it will be set when the compile
script is created from the command line parameter speci�cation;

– default(g)make target

all or lib

– default sub-model name

if there is any, empty otherwise;

– grid acronymsmodel horizontal/vertical grid

optional; can be used to set grid dependentcpp �ags.

– default coupler name

oasis3 or oasis4 if any; is used to control coupler speci�c actions (e.g. check and linkage
of psmile library).

² Libraries newmod.h

The import speci�cations in this header �le are the

– list of the component model source code directory names with the directory containing the
main program at the last place,

– list of those local libraries in/root/ src/lib which have to be checked by the SCE scripts,

– base-name of the �le containing the main entry point for the model.

empty if only the model library is ever needed for linking to another (main) model.

² Print par newmod.h

This header �le may contain any special model dependent checks for invalid or inconsistent spec-
i�cations, as well as the control output for the active speci�cations. Examples are the start-mode
parameter (e.g. not every model may be able to use the MPI-1 library for thelaunching method (i.e.
must be spawned by OASIS3 or OASIS4)), valid sub-model names, testedcompilers, etc. The �le
must be available, but can be empty.
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3.3 Extending the SCE to accommodate a new site

In order to allow component models to be compiled on a new site, the SCE has to beenabled to generate
the compile scripts for that site. The scripts are assembled from a set of header �les, of which some con-
tain the platform dependent speci�cations which have to be provided for each (new) site. The tools which
assemble compile scripts,/ root /util/compile/tools/Create COMPmodels.frm and
/ root /util/compile/tools/Create COMPlibs.frm are described in Section2.1.4and2.2.4.

The header �les which are needed for a new site are listed below, togetherwith their content. Templates
can be copied from any available directory/ root /util/compile/include oldnode . The old
symbolic node nameoldnode in the �le names has to be changed into the new symbolic node name
(newnode in the example below).

² Sitespecific newnode.h

Contains the site dependent speci�cations as e.g. pathnames of compiler andlibraries. Sets also the
compiler, loader, and other command names. Optionally, if more than one compilercan be selected,
the header �lesSitespecific newnode all.h and
Sitespecific newnode compiler .h for each compilercompiler can be provided.

² OSspecific newnode.h

Contains speci�cations for the operating system, as e.g. defaultcpp �ags for platform speci�c con-
�guration of source code by conditional compilation, options for automatic precision expansion,
option to switch between Little and Big Endian input �les, OPENMP activation, archiver �ags. Op-
tionally, if more than one compiler can be selected, the header �lesOSspecific newnode all.h
andOSspecific newnode compiler .h for each compilercompilercan be provided.

² Check make jobs newnode.h

Reduces the number of required processors (make jobs) for compilation toa maximum number
(speci�ed or taken from system �les).

² Compile mode libs newnode.h

Contains compiler and loader �ags for the library compilation.

The new header �les have to be moved to a directoryinclude newnode which has to be created in
/root /util/compile/headers . The symbolic name newnode for the platform can be any name.
The essential is that the directoryinclude node contains the site and OS speci�cations for the platform
in mind. In case that the script will be used on a single platform only with well-de�ned node-name (uname
-n ) it is possible to use this node name as symbolic name. It is not required then, when compile scripts
are generated, to specify the symbolic name. If a symbolic node name is not given, the script generation
tool takes the header �les for the script assembly frominclude `uname -n` . Actually it checks
whether any directoryinclude shortnode exists, whereshortnode is the string consisting of the
�rst characters of̀ uname -n` . This is implemented for the frequent case that the script is supposed to
run on number of nodes which have a common initial string in their names.

In addition, one has to write a �leCompile mode model newnode .h for each componentmodel
with the correct compiler options for that model as described in Section3.4. The compiler options for
component models may be contained in a �le with arbitrary name residing in
/root/ util/compile/headers/incl suppl and can be selected with the -F or –comp-mode
option. If the �le resides in a different directory, the full name including absolute path name has to be
given.

The compile scripts for the new site are created by running e.g
Create COMPmodels.frm model --stdout - --stderr + --start-mode MPI1 n

--node newnode --id ID " partner models "
in directory/root /util/compile/tools as described in Section2.1.4.
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It may happen that a component model contains non-portable source code. New code should be wrapped
into cpp �ags for conditional compiling. There are defaultcpp �ag names for some architectures listed
in Section1.2.

3.4 Enabling the component to be compiled at the new site

Last, the header �les enabling the compilation of the model on a speci�c platform have to be available.
If the platform is not yet integrated into the SCE, the headers �les described in section3.3 above have
to be provided. Assuming that the platform speci�c header �les are already available (i.e. the directory
include node exists), the only �le needed to be created isCompile mode newmode node .h . It
contains the options that have to be passed to theFORTRANandc compiler, and to the loader for the new
model. This �le has to reside in a directoryinclude node newmodwherenode is the symbolic node
name of the platform. If the model has already been run successfully on theenvisaged platform, the scope
of the work is signi�cantly reduced because the compiler options which can be used are already known.
Otherwise it is recommended to �rst port the new model in a stand-alone mode tothe platform, even if the
�nal tasks is a coupled model. Stand-alone experiments are supported by the SCE as well as by the SRE
(Gayler and Legutke, 2004).
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3.5 Step-by-step

Below you �nd a list of what to do to get your model introduced into the SCE. Keep in mind that, if you
want to integrate a coupled model, the list has to be worked through for eachof the different component
models that are part of the coupled model.

The OASIS3 or OASIS4 coupler, if part of the coupled model, are handled in the same way as any of the
components.1

The list below is complete in the sense that any potential step is included. Depending on whether the
components have already been used with the SCE but not with the envisagedplatform, or whether platform
dependent header �les are already included in the SCE, however not for the envisaged components, one
or the other step can be skipped.

1. Check the source code directory tree (Section1.1and3.1)

2. Reorganize the source code directory tree (Section1.1and3.1and Figure3.1)

3. Check essential coding rules (Section3.1)

4. Rename and split �les (Section3.1)

5. Provide each directory with compiler input �les with aMakefile (Section2.1.1)

6. Generate the �leMake.inc.deps with the compilation prerequisites (Section2.1.2)

7. Provide the platform speci�c header �les (Sections2.1.4, 2.2.4, and3.3)

8. Provide the component model speci�c header �les (Sections2.1.4and3.2)

9. Provide the platform and component dependent header �les (Sections 2.1.4and3.4)

10. Create the compile script for the component and platform (Section2.1.4)y

11. Create the compile script for the libraries (Section2.2.4)y

12. Run the component compile script (Section2.1.4)

The following steps can possibly be omitted:

² Skip 2. if 1. is ok.¤

² Skip 4. if 3. is ok.¤

² Skip 5. if all SCE Make�les are available.¤

Note that SCE Make�les are fully portable.

² Skip 6. if all �les Make.inc.deps are available.¤

These �les do not depend on platforms or con�gurations. Therefore,if the model has been compiled
in the SCE before, nothing has to be done. However, special rulesMake.inc.$( ARCH) may be
needed for a new platform.

² Skip 7. if these �les are already available.

Note however, thatcpp �ags which con�gure a model for a speci�c platform are set in
OSspecific newnode.h (e.g. sgi). These �ags must not necessarily coincide with those
used in the model. The model speci�c �ag may need to be added toOSspecific newnode.h
therefore.

² Skip 8. if these �les are already available.¤

1However, both are already adapted to the SCE directory structure and theessential coding conventions. Therefore, only the
platform and OASIS3/4 speci�c header �les would have to be provided if the platform is not included in the SCE yet.

yThe tool/ root /util/compile/tools/Create COMPcpl mods.ksh can only be used to consistently create all
compile scripts for a coupled model (i.e. all components, OASIS3/4, and libraries) if the model is adapted to the SRE.

¤This is the case if the model has already been run in the SCE on any platform.
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Testing with TOYCLIMon a Linux WS

It is possible to download a demonstration coupled model TOYCLIM (seeValcke, 2004) with the SCE
software from the PRISM software repository (see Section1.4). This model can be used to try out the
SCE. Since the model is already run within the SCE on a large number of platforms, only the steps 7. and
9.-12. have to be done for a compilation.

The repository contains header �le directories withlinux86 as symbolic node name. It should be pos-
sible to use the header �les in these directories on any Linux i686 machine. The �les contain options for
a couple of compilers, e.g. Portland Group, Lahey-Fujitsu, Intel, or GNU compiler. Therefore, it should
be suf�cient to change the pathnames to the MPI message passing, NetCDF,etc. libraries and the com-
piler acronym in the/ root /util/compile/headers/include linux86/Sitespecific.h
�le to compile the TOYCLIM coupled model on a Linux i686 WS. If the SRE is downloaded as well
(/ root /util/running ), all compile scripts can then be generated by typing

/ root /util/compile/tools/Create COMPcpl models.ksh n
toyclim --id ID --node linux86 --start-mode MPI1 --compiler compiler

If the SRE is not available, the compile scripts have to be created individually for OASIS3, TOYOCE,
TOYATM, and TOYCHE, as well as for the libraries (./Create COMPmodels.frm toyatm n
-s MPI1 --stdout - --node linux86 --id ID "toyoce toyche" etc.).

A run script is created by launching

/root /util/running/tools/Create TASKS.frm toyclim ID linux86 [ compiler ]

After the �rst call of the script, a setup �le is available, where the speci�c setup of the experiments can
be speci�ed (e.g. length of runs and length of experiments, whether archiving scripts will be generated,
where the output data is to be archived etc.). For more detail see the SRE handbook (Gayler and Legutke,
2004).

Testing with TOYOA4on a Linux WS

It is also possible to download a demonstration coupled model TOYOA4 from the PRISM software repos-
itory (see Section1.4) for the use and handling of the OASIS4 coupling software (seeValcke and Redler,
2006) in the framework of the SCE. The model is available within the SCE for use on Linux i686 WS and
on NEC SX-6 machines. Therefore, only the steps 7. and 9.-12. have to be done for a compilation if the
envisaged platform is not yet included in the SCE.

The same header �le directoryinclude linux86 can be used for the platform speci�cations. Only the
Portland Group compiler is available so far in the SCE for the OASIS4 software. The compile scripts are
created as described in the example above:

/ root /util/compile/tools/Create COMPcpl models.ksh n
toyoa4 --id ID --node linux86 --start-mode MPI1

If the SRE is not available, the compile scripts have to be created individually for OASIS4, OCEOA4,
ATMOA4, and LANOA4, as well as for the libraries (./Create COMPmodels.frm lanoa4 n
-s MPI1 --stdout - --node linux86 --id ID "atmoa4 oceoa4" etc.).

A run script is created by launching

/root /util/running/tools/Create TASKS.frm toyoa4 ID linux86 pgi
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Appendix A

Component model compile script
generation tool

Script for the creation of model compile scripts

#!/bin/ksh
################################################### #############################
#
# Script to generate a component model compile script
#
# File : ˜/util/compile/tools/Create_COMP_models.frm
#
# Stephanie Legutke, MPI-HH, M&D Dec 14, 2004
#
# This script is used to generate a compile script for a compon ent model
# adapted to the SCE.
# The script will be created specifically for the specified t arget platform
# and for the specified component model.
# Depending on the node name it selects site and OS specifics.
# The 'node' name is either detected with `uname -n` or specif ied by the user.
# The latter is needed if e.g. the target compile platform is d ifferent from
# the one where the script is created. Also, if scripts for mor e than one node
# are assembled from the same header files (e.g linux86), the 'node' parameter
# has to be given by the user.
# The header files from directories 'include_'node'', 'inc lude_'node'_'model''
# and incl_mod_'model' in addition to those in 'include' are used in the
# compile script assembly process.
# The generated compile script is moved to ˜/src/mod/'model name'
# after successful generation.
# The script uses m4 for preprocessing. It has been tested wit h
# GNU m4 version 1.4. Other, older or non-GNU versions of m4 ma y fail!
#
# Usage :
# -------
# Create_COMP_models.frm [OPTION]... MODEL CPLTO
#
# Parameters MODEL and CPLTO are mandatory.
#
# MODEL component model name
#
# CPLTO blank separated list of further component models
# which build up the coupled constellation.
# If not passed, standalone mode is assumed.
#
# optional keyword parameters:
#
# --comp-precision PREC invokes compilers to promote the re al numbers precision
# ("double", "single"). Default is "double"
#
# --help, -h show built-in help text and exit
#
# --id ID user-defined tag/version/experiment ID. Default is "ID".
#
# --node NODE symbolic name of compile platform to select pro per
# header files with OS/site specifics. Default is
# `uname -n` of the machine where this scripts is run.
#
# --start-mode, -s SMODE mode for launching the component mo dels of a coupled
# model ("NONE", "MPI1", "MPI2"). Default is "MPI2".
#
# --stderr ERR direct the gmake err output to a file [default] /
# the screen ("-") / stdout ("+")
#
# --stdout OUT direct the gmake std output to a file [default] /
# the screen ("-")
#
# --use-lib-mpi use MPI library ("no" / "yes" [default])
# --use-lib-mpp_io use MPP_IO library ("no" / "yes" [defaul t])
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# --use-lib-netcdf use netCDF library ("no" / "yes" [defaul t])
# --use-lib-scrip use SCRIP library ("no" / "yes" [default] )
# --use-lib-xml use XML library ("no" [default] / "yes" )
#
#
# Version:
# --------
# $URL: http://svn-mad.zmaw.de/svn/mad/Model/IMDI/tru nk/util/compile/tools/Create_COMP_models.frm $
# $Rev: 537 $
#
################################################### #############################
set +x
usage() {

b=\\033[1m ; it=\\033[3m ; u=\\033[4m
n=\\033[0m
echo "\n${b}NAME ${n}\n\t`basename $0` - generate compone nt model compile script\n" >&2
echo "${b}SYNOPSIS ${n}\n\t${b}`basename $0`${n} [OPTIO N]... MODEL CPLTO \n" >&2
echo "${b}DESCRIPTION ${n}\n\tGenerates a compile script for a specified component model MODEL," \

"\n\tcoupling configuration CPLTO and platform. This is do ne by assembling" \
"\n\tfragment header files using the m4 macro processor." \
"The order of the \n\tmandatory parameters MODEL and CPLTO a nd optional parameters is free.\n" >&2

echo "\t${u}MODEL${n}\tcomponent model name (required). If the typed name is not a \n\t\tvalid model," \
"list of all locally available models is printed.\n" >&2

echo "\t${u}CPLTO${n}\tblank separated list of component models which make up the coupled \n\t\tconstellation."
"If not specified, compile script for standalone \n\t\tcom ponent" \
"model version will de created.\n" >&2

echo "\t${b}--comp-precision${n} ${u}PREC${n}\n\t\tcr eate compile script with" \
"automatic precision promotion \n\t\tof real variables (P REC = \"double\", \"single\")." \
"Default is \n\t\t\"double\".\n" >&2

echo "\t${b}--help, -h${n}\n\t\tshow the built-in help te xt and exit.\n" >&2
echo "\t${b}--id${n} ${u}ID${n}\n\t\tconfiguration or e xperiment ID." \

"Default is \"ID\".\n" >&2
echo "\t${b}--node${n} ${u}NODE${n}\n\t\tsymbolic node name of compile platform" \

"to select proper \n\t\theader files with site/OS specific s." \
"Default is \`uname -n\` \n\t\tof the machine where this scr ipts is run.\n" >&2

echo "\t${b}--start-mode, -s${n} ${u}SMODE${n}\n\t\tMo de for launching the component models of" \
"a coupled model \n\t\t(SMODE = \"NONE\", \"MPI1\" or \"MPI 2\"). Default is \"MPI2\".\n" >&2

echo "\t${b}--stderr${n} ${u}STDERR${n}\n\t\tdirect (g )make standard error output" \
"to the screen (\"-\"), \n\t\tto the standard output (\"+\" ) or to a file (default).\n" >&2

echo "\t${b}--stdout${n} ${u}STDOUT${n}\n\t\tdirect (g )make standard output" \
"to the screen (\"-\") or \n\t\tto a file (default).\n" >&2

echo "\t${b}--use-lib-mpi${n} ${u}YN${n}\n\t\tuse MPI l ibrary (\"yes\"/\"no\"). Default is \"yes\".\n" >&2
echo "\t${b}--use-lib-mpp_io${n} ${u}YN${n}\n\t\tuse M PP_IO library (\"yes\"/\"no\"). Default is \"yes\".\n"
echo "\t${b}--use-lib-netcdf${n} ${u}YN${n}\n\t\tuse N etCDF library (\"yes\"/\"no\"). Default is \"yes\".\n"
echo "\t${b}--use-lib-scrip${n} ${u}YN${n}\n\t\tuse SC RIP library (\"yes\"/\"no\"). Default is \"yes\".\n" >&2
echo "\t${b}--use-lib-xml${n} ${u}YN${n}\n\t\tuse XML l ibrary (\"yes\"/\"no\"). Default is \"no\".\n" >&2
echo "---------------------------------------------- ------------------------------\n"
echo " This script may fail if you do not use the right version o f m4!"
echo " The version you use is : `m4 --version`"
echo " Make sure this is GNU m4 higher than version 1.4!\n"
echo "---------------------------------------------- ------------------------------\n"
exit 1

}
if [ "$1" = "" ] || [ "$1" = "?" ] || [ "$1" = "h" ] || [ "$1" = "help" ] ; then

usage
fi
#
# Parse command line parameters
#
args=`getopt -a -lcomp-precision:,help,id:,node:,star t-mode:,stderr:,stdout:,use-lib-mpi:,use-lib-mpp_io :,use-lib

usage
}
set -- $args
#
# Defaults
#
outout='stdout=$SCRIPTDIR/COMP_${MODEL_DIR}.log' ; gi ven_stdout=
errout='stderr=$SCRIPTDIR/COMP_${MODEL_DIR}.err' ; gi ven_stderr=
node=`uname -n` ; given_node=
version=ID
messpass=MPI2
XMLuse=no
SCRIPuse=yes
MPPuse=yes
netCDFuse=yes
MPIuse=yes
CompPrec=double
while [ $1 != "--" ] ; do

case $1 in
--comp-precision ) CompPrec=`echo $2 | cut -d"'" -f2` ;;
--help | -h ) usage ;;
--id ) version=`echo $2 | cut -d"'" -f2` ;;
--node ) given_node=`echo $2 | cut -d"'" -f2` ;;
--start-mode | -s ) messpass=`echo $2 | cut -d"'" -f2` ;;
--stderr ) given_stderr=`echo $2 | cut -d"'" -f2` ;;
--stdout ) given_stdout=`echo $2 | cut -d"'" -f2` ;;
--use-lib-mpi ) MPIuse=`echo $2 | cut -d"'" -f2` ;;
--use-lib-mpp_io ) MPPuse=`echo $2 | cut -d"'" -f2` ;;
--use-lib-netcdf ) netCDFuse=`echo $2 | cut -d"'" -f2` ;;
--use-lib-scrip ) SCRIPuse=`echo $2 | cut -d"'" -f2` ;;
--use-lib-xml ) XMLuse=`echo $2 | cut -d"'" -f2` ;;

esac
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shift
done
shift
model=`echo $1 | cut -d"'" -f2`
if [ $# = 1 ] ; then

cpl_to_list=
else

cpl_to_list=$*
cpl_to_list=`echo $cpl_to_list | sed -e "s='==g"`

fi
scriptdir=`dirname $0`
cd $scriptdir
cd ../headers
echo '\n* Starting creation of compile script for model '$mo del' ...'
#
# Check model name and header file directories
#
list_of_dirs=`ls -d incl_mod_*`
list_of_models=""
for dir in $list_of_dirs ; do

amodel=`echo $dir | cut -c10-`
list_of_models=$list_of_models" $amodel"

done
valid_model=no
for spec_model in ${list_of_models}; do

if [ "$model" = "$spec_model" ]; then
valid_model=yes

fi
done
if [ "${valid_model}" = "no" ]; then

echo 'ERROR: The model name is not allowed: '$model
echo ' Directory util/compile/headers/incl_mod_'$model ' does not exist.'
echo ' Check for typing error or generate incl_mod_'$model' and header files.'
echo ' See SCE hand book for details.'
echo ' Models for which script generation is possible are:'
echo ' '$list_of_models
echo ' The script is stopped!'
echo " Try \``basename $0` --help\` for more information.\n "
exit 1

fi
#
# Checking message passing parameter and its consistency wi th model
#
if [ ! "$messpass" = "MPI1" ] && [ ! "$messpass" = "NONE" ] && \

[ ! "$messpass" = "MPI2" ] ; then
echo "ERROR: value ${messpass} is not allowed for parameter start-mode"
echo " Try \``basename $0` --help\` for more information.\n "
exit 1

fi
echo '* The message passing parameter will be '$messpass'.'
echo '* (exchange between components and spawning).'
#
# Redirecting standard output and err output
#
#outout='stdout=$SCRIPTDIR/COMP_${MODEL_DIR}.log'
if [ "$given_stdout" != "" ]; then

if [ "$given_stdout" = "-" ]; then
outout='stdout=`tty`'
echo '* (g)make standard output will be directed to the scree n.'

else
echo "ERROR: value $given_stdout is not allowed for paramet er stdout"
echo " Try \``basename $0` --help\` for more information.\n "
exit 1

fi
else

echo '* (g)make standard output will be directed to a file.'
fi
errout='stderr=$SCRIPTDIR/COMP_${MODEL_DIR}.err'
if [ "$given_stderr" != "" ]; then

if [ "$given_stderr" = "-" ]; then
echo '* (g)make standard error will be directed to the screen .'
errout='stderr=`tty`'

elif [ "$given_stderr" = "+" ]; then
echo '* (g)make standard error will be directed to stdout.'
errout='stderr="$stdout"'

else
echo "ERROR: value $given_stderr is not allowed for paramet er stderr"
echo " Try \``basename $0` --help\` for more information.\n "
exit 1

fi
else

echo '* (g)make standard error will be directed to a file.'
fi
#
# Model version
#
echo '* Compile script for model '$model' (version='$versi on') is created ...'
#
# If no partner models are specified with cpl_to a standalone version is the default.
# This may not be possible for all models.
#
if [ "$cpl_to_list" = "" ] ; then

cpl_to=" "
else

for model1 in $cpl_to_list; do
valid_model=no
for model2 in ${list_of_models}; do
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if [ "$model1" = "$model2" ]; then
valid_model=yes

fi
done
if [ "${valid_model}" = "no" ]; then

echo 'WARNING: One of the specified partner models is not ava ilable locally:' \
$model1

fi
done
if [ "${valid_model}" = "yes" ]; then

cpl_to=$cpl_to_list
echo "* Partner component models are: ${cpl_to}"

fi
fi
#
# If XML library is needed (e.g. with oasis4) parameter use-l ib-xml has to have value "yes"
#
if [ ! "$XMLuse" = "no" ] && [ ! "$XMLuse" = "yes" ]; then

echo "ERROR: value ${XMLuse} is not allowed for parameter us e-lib-xml"
echo " Try \``basename $0` --help\` for more information.\n "
exit 1

fi
[ $XMLuse = "yes" ] && echo "* XML library has to be available wi th this installation"
#
# If SCRIP library is needed (e.g. by oasis3) parameter use-l ib-scrip has to have value "yes"
#
if [ ! "$SCRIPuse" = "no" ] && [ ! "$SCRIPuse" = "yes" ]; then

echo "ERROR: value ${SCRIPuse} is not allowed for parameter use-lib-scrip"
echo " Try \``basename $0` --help\` for more information.\n "
exit 1

fi
if [ "$SCRIPuse" = "no" ] && [ "${model}" = "oasis3" ]; then

echo "* SCRIP library will not be used with this installation "
fi
#
# If MPP_IO library is needed (e.g. by psmile for NetCDF I/O) p arameter use-lib-mpp_io has to have value "yes"
#
if [ ! "$MPPuse" = "no" ] && [ ! "$MPPuse" = "yes" ]; then

echo "ERROR: value ${MPPuse} is not allowed for parameter us e-lib-mpp_io"
echo " Try \``basename $0` --help\` for more information.\n "
exit 1

fi
[ $MPPuse = no ] && echo "* MPP library will not be used with this installation"
#
# If netCDF library is needed (e.g. by MPP_io for NetCDF I/O) p arameter use-lib-netcdf has to have value "yes"
#
if [ ! "$netCDFuse" = "no" ] && [ ! "$netCDFuse" = "yes" ]; then

echo "ERROR: value ${netCDFuse} is not allowed for paramete r use-lib-netcdf"
echo " Try \``basename $0` --help\` for more information.\n "
exit 1

fi
if [ ${model} = toyatm ] || [ ${model} = toyoce ] || [ ${model} = t oyche ] || \

[ ${model} = oasis3 ]; then
if [ $netCDFuse = no ]; then

echo "* netCDF library will not be used with this installatio n"
fi

fi
#
# If the MPI library is needed (e.g. with oasis3/4) parameter use-lib-mpi has to have value "yes"
#
if [ ! "MPIuse" = "no" ] && [ ! "$MPIuse" = "yes" ]; then

echo "ERROR: value ${MPIuse} is not allowed for parameter us e-lib-mpi"
echo " Try \``basename $0` --help\` for more information.\n "
exit 1

fi
[ $MPIuse = no ] && echo "* MPI library will not be used with this installation"
#
# If toyclim shall be compiled with single precision mode par ameter comp-precision has to have value "single"
#
if [ ! "$CompPrec" = "double" ] && [ ! "$CompPrec" = "single" ]; then

echo "ERROR: value ${CompPrec} is not allowed for parameter comp-precision"
echo " Try \``basename $0` --help\` for more information.\n "
exit 1

fi
if [ $CompPrec = single ]; then

if [ ${model} = toyatm ] || [ ${model} = toyoce ] || \
[ ${model} = toyche ] || [ ${model} = oasis3 ]; then

echo "* TOYCLIM will be compiled with single precision."
fi

fi
#
# [Given] node name for header selection
#
if [ "$given_node" = "" ]; then

given_node="$node"
fi
# Test for abbreviated name
#
length=`echo ${given_node} | wc -m`
node_found=false
test_node=${given_node}
while [ $length -ge 2 ] && [ "$node_found" = "false" ] ; do

if [ -d ../headers/include_${test_node} ]; then
node_found=true

else
length=`expr $length - 1 `
test_node=`echo ${given_node} | cut -c1-$length`
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fi
done
if [ $node_found = "true" ]; then

echo '* Site/OS specific header files from' \
'util/compile/headers/include_'${test_node}' will be u sed ...'

else
echo "ERROR: Site/OS specific header files for the specifie d platform" \

"${given_node} are not available."
echo ' All partial names have been tested.'
echo ' They have to be created (see SCE handbook) or downloade d.'
echo ' The script is stopped!'
echo " Try \``basename $0` --help\` for more information.\n "
exit 1

fi
if [ ! -d ../headers/include_${test_node}_$model ]; then

echo "WARNING: The model $model is not yet adapted to the requ ired platform" \
"${test_node}."

echo " Directory util/compile/headers/include_${test_n ode}_${model}" \
"has to be created including the header files therein"

echo " or downloaded if possible."
echo " The script is stopped!"
echo " Try \``basename $0` --help\` for more information.\n "
exit 1

fi
node=$test_node
# The Update_cpp_flags.h fiel will only be included if the fe ature is enabled.
# Enabling is done by adding the flag.cpp prerequisites to th e Make.inc.deps lines.
# This is done with Create_prerequisites_cpp.
# Thereby all_cpps.txt is also created.
if [ -f incl_mod_${model}/all_cpps.txt ]; then

cp include/Update_cpp_flags.h incl_mod_${model}/Updat e_cpp_flags_${model}.h
fi
cat > infile.m4 <<EOF
#!/bin/ksh
changequote([{,}])dnl
changecom
dnl
dnl Embedding as batch (not needed on all nodes)
dnl
define(comp_Model,comp_${model})dnl
sinclude(include_${node}/Qsub_start_${node}.h)dnl
undefine([{comp_Model}])dnl
dnl
dnl Comments, usage, history
dnl
define(comp_Model,${model})dnl
define(COMP_comp_Model,COMP_${model})dnl
include(include/Comments_models.h)dnl
include(include/Comments_models_frm.h)dnl
undefine([{comp_Model}])dnl
undefine([{COMP_comp_Model}])dnl
scriptdir=\`dirname \$0\`
cd \$scriptdir
export SCRIPTDIR=\`pwd\`
node=\`uname -n\`
dnl
dnl Prolog
dnl
include(include/Prolog_all.h)dnl
include(include/Prolog_models.h)dnl
dnl
dnl GUI input for all compile scripts
dnl
changecom(#) dnl
define(_MessPass,${messpass})dnl
define(XML_use,${XMLuse})dnl
define(MPI_use,${MPIuse})dnl
define(MPP_use,${MPPuse})dnl
include(include/Guispecif_all.h)dnl
undefine([{XML_use}])dnl
undefine([{MPI_use}])dnl
undefine([{MPP_use}])dnl
undefine([{_MessPass}])dnl
changecom dnl
dnl
dnl GUI input for all model compile scripts
dnl
changecom(#)
define(Invalid_model,"${cpl_to}")dnl
include(include/Guispecif_models.h)dnl
undefine([{Invalid_model}])dnl
changecom
dnl
dnl GUI input depending on model
dnl
changecom(#)
define(_ModVers,_${version})dnl
define(SCRIP_use,${SCRIPuse})dnl
define(netCDF_use,${netCDFuse})dnl
define(Comp_Precision,${CompPrec})dnl
include(incl_mod_${model}/Guispecif_${model}.h)dnl
undefine([{Comp_Precision}])dnl
undefine([{netCDF_use}])dnl
undefine([{_ModVers}])dnl
undefine([{SCRIP_use}])dnl
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sinclude(incl_mod_${model}/Guispecif_${model}_frm.h )dnl
changecom
dnl
dnl Command parameter input (scripting only)
dnl
include(include/Command_par_models_frm.h)dnl
include(include/Input_check_all_frm.h)dnl
dnl
dnl Parameter renaming and printing
dnl
include(include/Print_par_all.h)dnl
include(include/Print_par_models.h)dnl
include(incl_mod_${model}/Print_par_${model}.h)dnl
dnl
dnl Site and OS specifics
dnl
include(include_${node}/Sitespecific_${node}.h)dnl
include(include_${node}/OSspecific_${node}.h)dnl
include(include_${node}_${model}/Compile_mode_${mod el}_${node}.h)dnl
sinclude(incl_mod_${model}/compile_precision_${mode l}.h)dnl
include(include_${node}/Check_make_jobs_${node}.h)d nl
dnl
dnl Non Site and OS dependent cpp flags
dnl
include(incl_mod_${model}/Cppflags_${model}.h)dnl
include(include/Cppflags_edit.h)dnl
dnl
dnl Name of executabele
dnl
include(include/Execname.h)dnl
dnl
dnl Libraries and source code directories
dnl
include(incl_mod_${model}/Libraries_${model}.h)dnl
include(include/Libraries_models.h)dnl
include(include/Build_dirs_models.h)dnl
dnl
dnl Check library update status : scripting only
dnl
include(include/Check_libs.h)dnl
dnl
dnl Additional update conditions
dnl
sinclude(incl_mod_${model}/Update_cpp_flags_${model }.h)dnl
dnl
dnl Create top level Makefile
dnl
include(include/Top_makefile_all.h)dnl
define(NodeName,$node)dnl
include(include/Top_makefile_models.h)dnl
undefine(NodeName)dnl
define(outdev,${outout})dnl
outdev
undefine([{outdev}])dnl
define(errdev,${errout})dnl
errdev
undefine([{errdev}])dnl
if [ -f \$BLDROOT/${model}.status ]; then rm \$BLDROOT/${m odel}.status; fi
dnl
dnl Make model
dnl
include(include/Make_model.h)dnl
dnl
dnl Print update status : scripting only
dnl
include(include/Status_mods_frm.h)dnl
dnl
dnl Save/rename the executable
dnl
include(include/Save_exec.h)dnl
dnl
dnl Embedding as batch (not needed on all nodes)
dnl
sinclude(include_${node}/Qsub_end_${node}.h)dnl
exit
m4exit
EOF
#
# Run m4.
#
m4 infile.m4 > COMP_${model}.tmp
sed -e "s=SHIFT=shift=" < COMP_${model}.tmp > COMP_${mode l}
rm COMP_${model}.tmp
# Delete temporary files
if [ -f incl_mod_${model}/all_cpps.txt ]; then

rm -f incl_mod_${model}/Update_cpp_flags_${model}.h
fi
status=$?
if [ $status -eq 0 ]; then

if [ ! ${model} = "oasis3" ] && [ ! ${model} = "oasis4" ]; then
Compile_script=COMP_${model}_${version}.ksh

else
Compile_script=COMP_${model}_${messpass}.ksh

fi
if [ -d ../../../src/mod/${model} ]; then

mv COMP_${model} ../../../src/mod/${model}/${Compile_ script}
chmod 755 ../../../src/mod/${model}/${Compile_script}
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olddir=`pwd`
cd ../../../src/mod/${model}
moddir=`pwd`
echo "* The model directory is " $moddir
echo "* The compile script name is "$moddir/${Compile_scri pt}
echo ' '

else
echo "* WARNING: The model source code directory does not exi st."
echo "* The compile script remains in " `pwd` "."
mv COMP_${model} ${Compile_script}

fi
else

echo "An error occurred! Status="$status
echo ' '

fi
cd $olddir
\rm -f infile.m4
exit



Appendix B

Component model compile script

Compile script for OASIS3
(for a Linux i686 machine with message passing parameter MPI1)

#!/bin/ksh
################################################### ######################
#
# C O M P I L E - script for component model 'oasis3'.
#
# File : ˜/src/mod/oasis3/COMP_'oasis3'_'ID'.ksh
#
# Following optional keyword parameters are possible:
# --help, -h
# --make-jobs, -j (1,2,...)
# --make-target, -t (all,lib,clean,tar)
# --start-mode, -s (NONE, MPI1, MPI2)
#
# message_passing "NONE" will cause the script NOT to update and load the
# psmile/mpp_io libraries. It should therefore be used for c reation of
# executables w/o submodels which do not communicate throug h OASIS3.
# For communication through OASIS3 use "MPI1" or "MPI2".
#
# If called with --make-target=clean, only the model's buil d directory
# is cleaned, not the libraries.
#
# If called with --make-target=lib, only the model's librar y
# (archive with .o files) is updated.
#
# If called with --make-target=tar, a tar file with the sourc e code of the model
# and all libraries it links to is created. The tar file is move d to
# PRISM source-root directory.
#
# If called with --make-target=all, this script checks all l ibraries needed by
# the model. If these are not up-to-date they will be made by ca lling
# the library-compile script with "all" for the target
# with the models libraries,
# with the message passing used by the model,
# with the model name
# as parameters to that script.
# If the libraries are ok the model will be made.
#
# The list of models being part of the coupled constellation ( cpl_to)
# is used to set the right cpp flags if needed. It is checked aga inst
# a list of models that may be specified.
# For a standalone model specify " " (blank).
# For main models:
# If the list of models being part of the coupled constellatio n (cpl_to)
# contains the name of a valid submodel the library with the so urce
# code of that submodel is created first.
#
# Cleaning of libraries is not possible with this script.
#
# Usage : COMP_oasis3.ksh [OPTION]
#
# If called with no parameters, the defaults given below
# are used.
#
################################################### ######################
################################################### #############################
set -e
usage() {

b=\\033[1m ; it=\\033[3m ; u=\\033[4m
n=\\033[0m
echo "\n${b}NAME ${n}\n\t`basename $0` - compile script fo r component model 'oasis3'\n" >&2
echo "${b}SYNOPSIS ${n}\n\t${b}`basename $0`${n} [${u}O PTION${n}] \n" >&2
echo "${b}DESCRIPTION ${n}\n\tCompiles component model ' oasis3'.\n" >&2
echo "\t${b}--help, -h${n}\n\t\tshow this built-in help t ext and exit.\n" >&2
echo "\t${b}--make-jobs, -j${n} ${u}N${n}\n\t\tnumber N of processors (jobs) for (g)make.\n" >&2
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echo "\t${b}--make-target, -t${n} ${u}TARG${n}\n\t\tta rget for (g)make utility" \
"(TARG = \"all\", \"lib\", \"tar\", \n\t\t\"clean\"; for e cham5j additionally" \
"\"jsbach\" and \"cbalance\"). \n\t\tDefault is \"all\". \n" >&2

echo "\t${b}--start-mode, -s${n} ${u}SMODE${n}\n\t\tmo de for launching the component models of a coupled" \
"\n\t\tmodel (SMODE = \"NONE\", \"MPI1\", \"MPI2\"). \n" > &2

echo "---------------------------------------------- -------------------"
echo " Default active values are:"
echo " make-target : ${make_target}"
echo " start-mode : ${message_passing}"
echo " make-jobs : ${make_jobs}"
echo "\n-------------------------------------------- ---------------------\n"
exit 1

}
scriptdir=`dirname $0`
cd $scriptdir
export SCRIPTDIR=`pwd`
node=`uname -n`
################################# Prolog ############ ###########################
#
# 'Prolog' : Node name and operating system etc.
#
export NODE=$node
cd $SCRIPTDIR
cd ../../..
export SRCROOT=`pwd`
export MODHOME=$SCRIPTDIR
export MODEL_DIR=`basename $MODHOME`
echo ' '
echo 'Model directory is '$MODHOME

################### Start of user specifications (defaul ts) ####################
#
# make_target : clean/all/tar/lib
make_target=all
# message_passing : NONE / MPI 2/1
message_passing=MPI1
# No. of processors for gmake command
make_jobs="" : ""/"-j #jobs"
# use_XML : "yes" if xml library/include files are used/available
use_XML=no
# use_MPP_IO : "yes" if mpp_io will be used for disk I/O
use_MPP_IO=yes
# use_MPI : "yes" if MPI is available
use_MPI=yes
# Gui input for all models
cpl_to=" "
# OASIS3 specific GUI input:
model_version=""
submodel_1=""
# coupler : oasis3/4
coupler=oasis3
# use_SCRIP : "yes" if SCRIP is available
use_SCRIP=yes
# use_netCDF : "yes" if netCDF is available
use_netCDF=yes
# Compilation precision : "double" or "single"
comp_precision=double
#
################### End of user specifications (defaults ) ####################
poss_cpl_mods=" "
######################## Command line parameter ####### ########################
#
# Help function
#
if [ "$1" = "h" ] || [ "$1" = "help" ] || [ "$1" = "?" ] ; then

usage
fi
#
# Parse command line parameters
#
args=`getopt -a -u -lhelp,make-jobs:,make-target:,star t-mode: hj:t:s: $*` || {

usage
}
set -- $args
# Overwrite with command line parameter if specified
while [ $1 != "--" ] ; do

case $1 in
--help | -h ) usage ;;
--make-jobs | -j ) make_jobs=-j$2 ;;
--make-target | -t ) make_target=$2 ;;
--start-mode | -s ) message_passing=$2 ;;

esac
shift

done
set -u
######################## Input checks : all ############ ############
#
if [ "${make_target}" != "clean" ] && \

[ "${make_target}" != "all" ] && \
[ "${make_target}" != "lib" ] && \
[ "${make_target}" != "jsbach" ] && \
[ "${make_target}" != "cbalance" ] && \
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[ "${make_target}" != "tar" ]; then
echo " Invalid target : "${make_target}
usage

fi
if [ "${message_passing}" != "MPI2" ] && \

[ "${message_passing}" != "MPI1" ] && \
[ "${message_passing}" != "GSIP" ] && \
[ "${message_passing}" != "NONE" ]; then

echo " Invalid option for message passing : "${message_pass ing}
usage

fi
if [ "${make_jobs}" != "" ]; then

if [ "${make_target}" != "clean" ] && [ "${make_target}" != " tar" ]; then
make_jobs=`echo ${make_jobs} | tr -d " "`
make_jobs_option=`echo ${make_jobs} | cut -c1-2`
make_jobs_no=`echo ${make_jobs} | cut -c3-`
make_jobs_no_test=`echo ${make_jobs_no} | tr -d "[0-9] "`
if [ "${make_jobs_option}" != "-j" ] || \

[ "${make_jobs_no_test}" != "" ]; then
echo " Invalid 'no. of jobs' option for make : "${make_jobs}
usage

fi
else

make_jobs=""
fi

fi
if [ "$use_MPI" = "no" ] && [ "$use_MPP_IO" = "yes" ]; then

echo "ERROR: use_MPI=no and use_MPP_IO=yes"
echo "PSMILe IO cannot be used without MPI"
exit 1

fi
export MAKETARGET=${make_target}
if [ ${make_target} = lib ] || [ ${make_target} = clean ] || [ ${ make_target} = tar ]; then

export TOP_MAKETARGET=${make_target}
else

export TOP_MAKETARGET=all
fi
export MAKEJOBS=${make_jobs}
export CHAN=${message_passing}
export CPPFLAG=""
# Define parameter that will contain library names with dumm y routines if needed
dummies=""
export COUPLER=${coupler}
if [ "${MAKETARGET}" = "clean" ] || [ "${MAKETARGET}" = "tar" ]; then

MAKEJOBS=""
fi
if [ $CHAN = NONE ]; then

export COUPLER=NONE
fi
export SUBMOD1=""
export SUBMOD1LIB=""
#
# Version acronyms must start with "_"
#
vers_pref=` echo ${model_version} | cut -c1-1 `
if [ ! "${vers_pref}" = "_" ] && [ ! "${vers_pref}" = "" ]; then

echo ERROR: The compile script does not have a valid model ver sion.
echo ' A model version acronym must start with an underscore. '
echo ' The compilation is stopped!'
exit 1

fi
export MODVERS=${model_version}
#
# check against list of possible partner models:
#
for cpl_mod in ${cpl_to}; do

cpl_to_ok=not_ok
for poss_cpl_mod in ${poss_cpl_mods}; do

if [ ${cpl_mod} = ${poss_cpl_mod} ] || [ ${cpl_mod} = ${MODEL _DIR} ];then
cpl_to_ok=ok

fi
done
if [ "${cpl_to_ok}" = "not_ok" ]; then

echo ERROR: Model ${cpl_mod} specified in the list of partne r models
echo ' does not appear in the list of possible partner models. '
echo ' Check the lists and try again.'
echo 'The compilation is stopped.'
exit 1

fi
done
if [ ! $MODEL_DIR = "oasis3" ] && \

[ ! $MODEL_DIR = "oasis4" ] && [ "${MAKETARGET}" != "clean" ]; then
echo
echo '********************************************** *************************'
echo '*'
if [ "${cpl_to}" = "" ] || [ "${cpl_to}" = " " ] || \

[ "${cpl_to}" = ${MODEL_DIR} ]; then
echo '* The model is prepared for an uncoupled constellation .'

else
echo '* The model is prepared for a coupled model constellati on with :'
for cpl_mod in ${cpl_to}; do

echo '* '${cpl_mod}
done

fi
echo '*'



62 APPENDIX B. COMPONENT MODEL COMPILE SCRIPT

echo '********************************************** *************************'
fi
if [ ! $CHAN = NONE ] && [ ! $MODEL_DIR = "oasis3" ] && \

[ ! $MODEL_DIR = "oasis4" ] && [ "${cpl_to}" = " " ]; then
echo '********************************************** *************************'
echo '*'
echo '* Message passing MPI1/2 without partner model is not p ossible!'
echo '* The compilation is stopped!'
echo '*'
echo '********************************************** *************************'
exit 1

fi
echo ""
echo "Compilation control parameters (${MODEL_DIR}):"
echo 'make target : '${MAKETARGET}
echo 'message passing : '$CHAN
#
# Special parameter check for OASIS3
#
if [ "$use_netCDF" = "no" ] && [ "$use_SCRIP" = "yes" ]; then

echo "ERROR: use_netCDF=no and use_SCRIP=no"
echo "SCRIP library cannot be used without netCDF"
exit 1

fi
echo "use_SCRIP : "$use_SCRIP
echo "use_netCDF : "$use_netCDF
if [ "${comp_precision}" != "double" ] && [ "${comp_precisi on}" != "single" ]; then

echo "ERROR: invalid specification for automatic precisio n : "${comp_precision}
echo "Allowed values: \"double\" or \"single\""
exit 1

fi
############### Site and OS dependent specifications #### #######################
#
# ds : part of name of header file
# NODE : where the model is compiled

export NODE=`echo ${NODE} | cut -c1-2`
if [ ${NODE} != ds ]; then

echo ' The OS/Site dependent specifications are not for this machine.'
echo ' Node name of this machine:' ${NODE}
echo ' Script setup is for use on a ds node (cross compiling for SX)'

if [ "$MAKETARGET" != "tar" ]; then
echo ' The task is stopped!'
exit 1

fi
fi
if [ "$MAKETARGET" = "lib" ]; then

echo ' '
echo 'No executable will be created. '

fi
export ARCH=SX
echo
echo 'This script runs on '`uname -n`', a '`uname -s`' ('`una me -m`') machine. '
export BLDROOT=$SRCROOT/$ARCH
set +u
if [[ -z "$LD_LIBRARY_PATH0" ]]; then

LD_LIBRARY_PATH0=""
fi
set -u

################################################### ######################
#
# System include file directory

export SYS_INCLUDE=./
export INCLUDES="-I${SYS_INCLUDE}"

################################################### ######################
#
# Specify f90 and c++ compiler revision
# (List of available revisions with "module avail sxc++[sxf 90]")

f90_revision=2.0rev340-ia64
# f90_revision=2.0rev316-ia64
# f90_revision=2.0rev313-ia64
# f90_revision=default

c_revision=1.0rev072_64
# c_revision=1.0rev064_64
# c_revision=1.0rev071_64
# c_revision=default

eval `/usr/local/Modules/$MODULE_VERSION/bin/modulec md ksh load cross-compiler `
[ ${f90_revision} = default ] || \

eval `/usr/local/Modules/$MODULE_VERSION/bin/modulec md ksh swap sxf90/default sxf90/${f90_revision}`
[ ${c_revision} = default ] || \

eval `/usr/local/Modules/$MODULE_VERSION/bin/modulec md ksh swap sxc++/default sxc++/${c_revision}`
mpi_revision=/SX/opt/mpisx/r161
mpi_revision=/SX/opt/mpisx/LC310089
mpi_revision=default
[ "${mpi_revision}" = "default" ] || SX_BASE_MPI=${mpi_re vision}

# Use MPI built-in compilers or not
export F90com=sxf90
export cc=sxc++
export F90com=sxmpif90
export cc=sxmpic++
if [ "$MAKETARGET" = "all" ] || [ "$MAKETARGET" = "lib" ]; then

echo ' '
echo 'SX_BASE_MPI(MPIROOT) :' ${SX_BASE_MPI}
echo 'SX_BASE_F90 :' ${SX_BASE_F90}
echo 'SX_BASE_CPLUS :' ${SX_BASE_CPLUS}
echo 'Compiler revision :'
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echo `${SX_BASE_F90}/bin/sxf90 -V `
fi

################################################### ######################
#
# MPI library

export MPIROOT=${SX_BASE_MPI}
export MPI_LIB="-L${SX_BASE_MPI}/lib0 -lmpi"
export MPI_LIB=""
export MPI_INCLUDE=${SX_BASE_MPI}/include
INCLUDES=${INCLUDES}" -I${MPI_INCLUDE}"

################################################### ######################
#
# NetCDF library

export NETCDFROOT=/pool/SX-6/netcdf/netcdf-3.6.0-p1
export NETCDF_LIB="-L${NETCDFROOT}/lib -lnetcdf"
export NETCDF_INCLUDE=${NETCDFROOT}/include
INCLUDES=${INCLUDES}" -I${NETCDF_INCLUDE}"

################################################### ######################
#
# XML library

if [ ${use_XML} = "yes" ]; then
XML_INCLUDE=/pool/SX-6/libxml2-2.6.5/include
INCLUDES=${INCLUDES}" -I${XML_INCLUDE}"
XML_LIB="-L/pool/SX-6/libxml2-2.6.5/lib -lxml2 -lpthr ead"

else
XML_INCLUDE=""
XML_LIB=""

fi
export XML_INCLUDE
export XML_LIB

################################################### ######################
#
# Other library paths

export OTHLIBS=""
central_libs=""

# central_libs=${central_libs}" -lanaisg -lanaism -lscr ip -lfscint"
# central_libs=${central_libs}" -lclim.${CHAN}"
# central_libs=${central_libs}" -lmpp_io -lpsmile.${CH AN} -lmpp_io"
# OTHLIBS=$OTHLIBS" -L/pf/k/k204020/libs-${ARCH} ${cen tral_libs}"
# INCLUDES=${INCLUDES}" -I/pf/k/k204020/include-${ARC H}"

central_libs="${central_libs} -llapack -lblas"
OTHLIBS=$OTHLIBS" -L/SX/opt/MathKeisan/inst/lib -llap ack -lblas"
OTHLIBS=$OTHLIBS" -L/pool/SX-6/NAG/fnne504db -lnag"
OTHLIBS=$OTHLIBS" /pf/g/g266006/sw/lib/libgrib1_sx6. a"

################################################### ######################
#
# Other command names

export f90com=${F90com}
export Fcom=${F90com}
export fcom=${F90com}
export ar="sxar"
export as="sxas"
export cp=cp
export LDcom=${F90com}
PATH=$SRCROOT/util:$PATH
alias make="gmake"

#
# All models should use cpp flag __SX for activation of platfo rm dependent
# source code on SUPER-SX machines !
#
# `uname -n` : ds (cross compiling only); cs17
# `uname -s` : Linux (cross compiling only); SUPER-UX
# `uname -m` : ia64 (cross compiling only); SX-6
#

export CPPFLAG=" -D__SX -D__SX__"
export CPPFLAG=" -D__SX -D__SX__ -DPSMILE_BSEND=mpi_bse nd"
export CPPFLAGF90start=""
export CPPFLAGSEP=" "

# CLM needs to be compiled without automatic precision expan sion for integers.
# Otherwise the fortran interfaces in utilities.f90 cannot be distinguished
# which leads to an error.
#s.l. With the additional code for 'clm' the library compile script
#s.l. can not be run standalone.
#s.l.: needs to be modified in a test with clm !!
#s.l.: if [ ${MODEL_DIR} = "clm" ]; then
#s.l.: optdbl=""
#s.l.: if [ "${CHAN}" != "NONE" ]; then
#s.l.: echo " compiler option \"-Wf,-A idbl4\" has to be used with OASIS."
#s.l.: exit
#s.l.: fi
#s.l.: fi

export LSTFLAGS="-Wf,-L fmtlist transform"
export PREFLAG="-EP"
export F90FLAG=""
export FFLAG=${F90FLAG}
export f90FLAG=${F90FLAG}
export fFLAG=${F90FLAG}
export LDFLAG=""
export CCFLAG=""
export AFLAG="-h sx6 -m"
export ARFLAG="ruv"
export DOUBLEOPT="-Wf,-A idbl4"
export MPPDBL=""
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export I4mods="I"
export OPENMP="-Popenmp"
export NOOPENMP="-Pstack"

# Compiler options: oasis3 on a NEC SX-6 ds* node (cross/cumu lus)
#opt

optc="-Chopt"
optf="-Chopt -Wf,-pvctl noassume loopcnt=5000000 -pi lin e=1000"
optl="-Chopt -Wf,-pvctl noassume loopcnt=5000000 -pi lin e=1000 -Wl,-Z 1000000 -Wl,-h lib_cyclic"

#profile
optc=" "
optf="-Wf,-pvctl noassume loopcnt=5000000 -pi line=1000 "
optl="-Wf,-pvctl noassume loopcnt=5000000 -pi line=1000 -Wl,-Z 1000000 -Wl,-p -Wl,-h lib_cyclic"

#default
optc=" "
optf="-Wf,-pvctl noassume loopcnt=5000000"
optl="-Wf,-pvctl noassume loopcnt=5000000 -Wl,-h lib_cy clic"
optf="$PREFLAG $NOOPENMP "${optf}
optl=${optl}" $NOOPENMP"

# Compilation precision
#
if [ "${comp_precision}" = "double" ]; then

optf=${optf}" $DOUBLEOPT"
optl=${optl}" $DOUBLEOPT"
export MPPDBL=""

elif [ "${comp_precision}" = "single" ]; then
export MPPDBL=$DOUBLEOPT
CPPFLAG=${CPPFLAG}" -Duse_realtype_single"

fi
################################################### ###############################
#
# Limitation of requested processors
#

max_make_jobs=`grep -w processor /proc/cpuinfo | cut -d: - f2 | sort -n | tail -n1`
[ $max_make_jobs != 0 ] || max_make_jobs=1

# echo "Maximum number of processors available for compilat ion: "$max_make_jobs
if [ "$TOP_MAKETARGET" = "all" ] || [ "$TOP_MAKETARGET" = "li b" ]; then

if [ "${MAKEJOBS}" != "" ]; then
if [ ${make_jobs_no} -gt ${max_make_jobs} ]; then

echo "The number of make jobs will be cut to the maximum allowe d number: "${max_make_jobs}
make_jobs_no=${max_make_jobs}
MAKEJOBS=-j${make_jobs_no}

else
echo "The low-level makefiles will be processed with option "${MAKEJOBS}

fi
echo " "

fi
fi

################################################### #############################
#
# OASIS3 CPP flags not depending on site or OS
#
CPPFLAG=${CPPFLAG}" -Duse_comm_${CHAN}"
if [ "$use_netCDF" = "yes" ]; then

CPPFLAG=${CPPFLAG}" -Duse_netCDF"
fi
if [ "$use_SCRIP" = "no" ]; then

CPPFLAG=${CPPFLAG}" -Dkey_noSCRIP"
fi
export CPPFLAGCC=$CPPFLAG
CPPFLAGF90=""
for flag in $CPPFLAG ; do

CPPFLAGF90=$CPPFLAGF90$CPPFLAGSEP$flag
done
if [ "$CPPFLAGF90" != "" ]; then

CPPFLAGF90=$CPPFLAGF90start$CPPFLAGF90
fi
export CPPFLAGF90
if [ "$TOP_MAKETARGET" = "all" ] || [ "$TOP_MAKETARGET" = "li b" ]; then

echo ' '
echo "CPP flags used with the cc command: "
echo $CPPFLAGCC
echo ' '
echo "CPP flags used with the f90 command: "
echo $CPPFLAGF90

fi
#
#-------------------------------------------------- ------------------------------
# Model executable name.
#
EXEC=${MODEL_DIR}
if [ ${make_target} != all ]; then

EXEC=${make_target}
fi
if [ "${SUBMOD1}" != "" ]; then

EXEC=${EXEC}_${SUBMOD1}
fi
EXEC=${EXEC}${MODVERS}
if [ "${CHAN}" != "NONE" ]; then

EXEC=${EXEC}.${CHAN}
fi
export EXEC
################################################### #############################
#
# Libraries for oasis3
# - nag_dummies is non-empty when NAGware compiler is used on ly
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# - it contains a dummy for flush
#
export SRCCOMP="src"
export MODLIB=$EXEC
srclibs="anaisg anaism fscint"
if [ "$use_SCRIP" = "yes" ]; then

srclibs=${srclibs}" scrip"
fi
if [ "$CHAN" != "GSIP" ]; then

srclibs=${srclibs}" clim"
else

srclibs=${srclibs}" clim.GSIP"
fi
srclibs=${srclibs}" "$dummies
export MAINPRG=couple
# SRCCOMP : model-src directories in order they will be compi led
# MODLIB : model library/ies (should be one only)
# srclibs : other PRISM libraries ( $SRCROOT/src/lib...); m ust be " " if empty
################################################### #############################
#
# Libraries needed by all models
#
# The library mpp_io has to be compiled before the other libra ries but on some
# platforms it needs to be linked as the last library, that's w hy it's added twice
# in the list srclibs.
if [ "$TOP_MAKETARGET" = "all" ] || [ "$TOP_MAKETARGET" = "ta r" ]; then

if [ "$CHAN" != "NONE" ] && \
[ "${MODEL_DIR}" != "oasis3" ] && [ "${MODEL_DIR}" != "oasis 4" ]; then

[ $use_MPP_IO = "yes" ] && srclibs=${srclibs}" mpp_io"
if [ "${COUPLER}" = "oasis3" ]; then

srclibs=${srclibs}" psmile"
elif [ "${COUPLER}" = "oasis4" ]; then

srclibs=${srclibs}" common_oa4 psmile_oa4"
fi
[ $use_MPP_IO = "yes" ] && srclibs=${srclibs}" mpp_io"

fi
if [ "$CHAN" = "GSIP" ]; then

srclibs=${srclibs}" gossip "
fi

fi
# Eliminate the libraries installed centrally
redsrclibs=""
for libx in ${srclibs}; do

libz=${libx}
for liby in ${central_libs};do

if [ "`basename ${liby} .${CHAN}`" = "-l${libx}" ]; then
libz=""

fi
done
redsrclibs="$redsrclibs $libz"

done
[ "$TOP_MAKETARGET" = "tar" ] && export SRCLIBS=$srclibs
srclibs="`echo $redsrclibs | tr -d "" ` "
################################# Directories ####### #########################
#
# Make the 'build' directories if needed
#
if [ "$TOP_MAKETARGET" = "all" ]; then

if [ "${srclibs}" != " " ]; then
echo "\nThe model $MODEL_DIR will be updated together with i ts libraries:"
echo "\t$srclibs"

else
echo "No libraries need to be updated.\n"

fi
fi
if [ ! -d ${BLDROOT}/lib/$MODEL_DIR ]; then

echo '\nMaking model library build directory '${BLDROOT}/ lib/$MODEL_DIR
mkdir -p ${BLDROOT}/lib/$MODEL_DIR

fi
export MODBUILD=${BLDROOT}/build/mod/${MODEL_DIR}${M ODVERS}
if [ ${CHAN} != "NONE" ]; then

MODBUILD=${MODBUILD}.${CHAN}
fi
if [ ! -d $MODBUILD ]; then

echo '\nMaking model binaries build directory '$MODBUILD
mkdir -p $MODBUILD

fi
for directory in $SRCCOMP; do

if [ ! -f ${MODHOME}/$directory/Make.inc.deps ]; then
if [ -f ${MODHOME}/$directory/Makefile_1 ]; then

echo "The model's Makefile does not yet include the prerequi site lines"
echo "Use the oasis3/src Makefile as template to enable that feature."
echo "Run Create_prerequisites to create Make.inc.deps."

else
echo "Run Create_prerequisites to create Make.inc.deps."

fi
fi

done
echo
export bin=${BLDROOT}/bin
[ -d $bin ] || mkdir -p $bin
if [ "$srclibs" != " " ]; then
export OTHLIB=""
for library in $srclibs ; do

if [ $library = psmile ] || [ $library = psmile_oa4 ] || \
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[ $library = clim ] ; then
ldlib=${library}.${CHAN}

else
ldlib=${library}

fi
OTHLIB=${OTHLIB}" -l"$ldlib

done
OTHLIBS="-L${BLDROOT}/lib ${OTHLIB} ${OTHLIBS}"
fi
export MODLIBS=" "
for library in $MODLIB ; do

MODLIBS=${MODLIBS}" -l"${library}
done
MODLIBS="-L${BLDROOT}/lib/${MODEL_DIR} ${MODLIBS}"
if [ "${SUBMOD1}" != "" ]; then

MODLIBS=${MODLIBS}" -L${BLDROOT}/lib/${SUBMOD1} -l${S UBMOD1LIB}"
SUBMOD1LIB=lib${SUBMOD1LIB}.a

fi
#
# Dont put paths here; they are included in VPATH
#
export DEPLIBS=" "
for library in $MODLIB $srclibs ; do

if [ $library = psmile ] || [ $library = psmile_oa4 ] || \
[ $library = clim ] ; then

ldlib=${library}.${CHAN}
else

ldlib=${library}
fi
DEPLIBS=${DEPLIBS}" lib"${ldlib}.a

done
cd $MODBUILD
if [ "$TOP_MAKETARGET" != "tar" ]; then

echo 'Build directory is '$MODBUILD
fi
#
# Update external libraries
#
if [ "$TOP_MAKETARGET" = "all" ]; then

if [ "$srclibs" != " " ]; then
echo ' '
echo '-------------------------- Checking the libraries ... --------------------------------'
if [ ! -f $SRCROOT/util/COMP_libs.ksh ]; then

echo --- $SRCROOT/util/COMP_libs.ksh must be created firs t! ---
echo --- Use $SRCROOT/util/compile/tools/Create_COMP_l ibs.frm. ---
echo --- This script is stopped!
exit 1

fi
$SRCROOT/util/COMP_libs.ksh --make-target="all" "${sr clibs}" --start-mode="${CHAN}"
echo ' '
echo '-------------------------- Checking the libraries is finished ------------------------'
echo ' '
set +e
grep -v ': 0' $BLDROOT/lib.status > $BLDROOT/lib.tmp
if [ $? != 0 ]; then

echo 'Libraries OK'
echo ' '

else
echo "ERROR : Libraries not updated!"
echo "Check the std err file for details!"
echo ' '
exit 1

fi
rm $BLDROOT/lib.status $BLDROOT/lib.tmp
set -e

fi
fi
#
# Update submodel
#
if [ "$TOP_MAKETARGET" = "all" ] || [ "$TOP_MAKETARGET" = "cl ean" ]; then

if [ "${SUBMOD1}" != "" ]; then
echo ' '
echo 'Checking the submodel '${SUBMOD1}
COMP_submodel=$SRCROOT/src/mod/${SUBMOD1}/COMP_${SU BMOD1}${MODVERS}.ksh
if [ ! -f ${COMP_submodel} ]; then

echo --- ${COMP_submodel} must be created first! ---
echo --- Use $SRCROOT/util/compile/tools/Create_COMP_m odels.frm. ---
echo --- This script is stopped!
exit 1

fi
cpl_to=${cpl_to}" "${MODEL_DIR}
${COMP_submodel} "${MAKETARGET}" "${CHAN}"
echo 'Checking the submodel finished '
echo ' '
echo 'Submodel update exit status : '
cat $BLDROOT/${SUBMOD1}.status
set +e
grep -v ': 0' $BLDROOT/${SUBMOD1}.status
if [ $? != 0 ]; then

echo 'Submodel '${SUBMOD1}' OK'
echo ' '

else
echo "ERROR in $SRCROOT/src/mod/${SUBMOD1} : Submodel not updated!"
echo "Check the log file for details!"
echo ' '
exit 1

fi
rm $BLDROOT/${SUBMOD1}.status
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set -e
fi

fi
# Touch not yet existing cpp flag control files
for component in ${cpl_to} ${MODEL_DIR}; do

utildir=$MODHOME/../../../util/compile/headers/incl _mod_${component}
if [ -f $utildir/all_cpps.txt ]; then

flag_list=`cat $utildir/all_cpps.txt`
for flag in ${flag_list}; do

[ -f ${flag}.cpp ] || touch ${flag}.cpp
done

fi
done
# Create the file with the new actual flags and sort
[ -f cpp_flags.new ] && rm cpp_flags.new
touch cpp_flags.new
for str in $CPPFLAG ; do

echo $str >> cpp_flags.new
done
sort -o cpp_flags.new.sort cpp_flags.new; rm cpp_flags.n ew
[ -f cpp_flags.old ] || touch cpp_flags.old
comm -3 cpp_flags.new.sort cpp_flags.old > changed_cpp_f lags.list
changed_cpp_flags_list=` cat changed_cpp_flags.list `
rm -f changed_cpp_flags.list
if [ ! "$changed_cpp_flags_list" = "" ]; then

echo "Flags for conditional compiling that have changed (al l if first run):"
for flag in $changed_cpp_flags_list; do

flagname=` echo ${flag} | cut -c3- `
flagname=` echo ${flagname} | cut -d"=" -f1-1 `
echo " "$flagname
flag_file=${flagname}.cpp

touch ${flagname}.cpp
done
echo "Files using them will be recompiled."

fi
mv cpp_flags.new.sort cpp_flags.old
export F90FLAG=${F90FLAG}" ${optf}"
export FFLAG=${FFLAG}" ${optf}"
export f90FLAG=${f90FLAG}" ${optf}"
export fFLAG=${fFLAG}" ${optf}"
export LDFLAG=${LDFLAG}" ${optl}"
export CCFLAG=${CCFLAG}" ${optc}"
################################################### #############################
#
# Create the top level Makefile
#
cat > Top_Makefile_$$ <<'EOF1'
export
SHELL = /bin/ksh
F90 = ${F90com}
f90 = ${f90com}
F = ${Fcom}
f = ${fcom}
CC = $(cc)
CPP = ${cc} -E
AR = ${ar}
AS = ${as}
AFLAGS = $(AFLAG)
ARFLAGS = $(ARFLAG)
CCFLAGS = $(CCFLAG) $(INCLUDES) $(CPPFLAGCC)
F90FLAGS = $(F90FLAG) $(INCLUDES) $(CPPFLAGF90) ${LSTFLA GS}
FFLAGS = $(FFLAG) $(INCLUDES) $(CPPFLAGF90) ${LSTFLAGS}
f90FLAGS = $(f90FLAG) $(INCLUDES) $(CPPFLAGF90) ${LSTFLA GS}
fFLAGS = $(fFLAG) $(INCLUDES) $(CPPFLAGF90) ${LSTFLAGS}
LD = ${LDcom}
LDFLAGS = $(LDFLAG)
LIBS = $(MODLIBS) $(OTHLIBS) $(NETCDF_LIB) $(MPI_LIB) $(X ML_LIB)
lib: all
all:
@for SRCDIR in $(SRCCOMP) ;\

do \
export SRC=$$SRCDIR;\
echo Now doing : $$SRCDIR ...;\
$(MAKE) ${MAKEJOBS} -f ../../../../src/mod/$(MODEL_DIR )/$$SRCDIR/Makefile $(MAKETARGET); \
echo $$SRCDIR ':' $$? >> $(BLDROOT)/$(MODEL_DIR).status ; \
if [ $$? != 0 ] ; then \

echo "Exit status from make was $$?" ; \
fi ; \

done
clean: all
tar:
@cd ../../../.. ; \
tardirs="src/mod/$(MODEL_DIR) util " ; \
if [ "$(SUBMOD1)" != "" ]; then \

tardirs=$$tardirs"src/mod/$(SUBMOD1) " ; \
fi ; \
for lib in $(SRCLIBS) ; do \

tardirs=$$tardirs"src/lib/$$lib " ; \
done ; \
tar -cvf $(MODEL_DIR)_`date +%y%m%d`.tar --exclude ".svn " --exclude "COMP_*.???" $$tardirs
EOF1
stdout=$SCRIPTDIR/COMP_${MODEL_DIR}.log
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stderr=$SCRIPTDIR/COMP_${MODEL_DIR}.err
if [ -f $BLDROOT/oasis3.status ]; then rm $BLDROOT/oasis3. status; fi
################################################### #############################
#
# Execute makefile : -p : listing of all default rules
# -d : debug
# -k : dont stop when error occurs
#
if [ -f ${stdout} ] ; then

rm -f ${stdout}
fi
if [ -f ${stderr} ] ; then

rm -f ${stderr}
fi
echo ""
echo "-------------------------- Now updating the model ( target=$MAKETARGET) -----------------------"
echo ""
echo "${MODEL_DIR} Makefile processing is started at " `dat e`
make -f Top_Makefile_$$ $TOP_MAKETARGET -k 1> ${stdout} 2> ${stderr}
echo "${MODEL_DIR} Makefile processing is finished at " `da te`
if [ ! "$TOP_MAKETARGET" = "clean" ]; then

rm Top_Makefile_$$
fi
if [ "$stderr" = "$SCRIPTDIR/COMP_${MODEL_DIR}.err" ]; th en

echo
echo 'Error output from this model compilation is found in : '
echo ' '${stderr}

fi
if [ "$stdout" = "$SCRIPTDIR/COMP_${MODEL_DIR}.log" ]; th en

echo
echo 'Standard output from this model compilation is found i n : '
echo ' '${stdout}

fi
#
# Print compilation status
#
if [ $TOP_MAKETARGET != "tar" ] ; then

echo ' '
cat $BLDROOT/${MODEL_DIR}.status
set +e
grep -v ': 0' $BLDROOT/${MODEL_DIR}.status
if [ $? != 0 ]; then

if [ $TOP_MAKETARGET = all ]; then echo ${MODEL_DIR}' ... is u p-to-date!' ; fi
if [ $TOP_MAKETARGET = clean ]; then echo ${MODEL_DIR}' ... i s cleaned!' ; fi
echo ' '

else
if [ $TOP_MAKETARGET = all ]; then echo 'Updating '${MODEL_D IR}' failed!' ; fi
if [ $TOP_MAKETARGET = clean ]; then echo 'Cleaning '${MODEL _DIR}' failed!' ; fi
echo 'Compilation of '${MODEL_DIR}' is stopped!'
exit 1

fi
set -e

fi
echo "-------------------------- Updating the model is fi nished ---------------------------"
#
################################################### #############################
################################################### ##############################
#
# Save executable
#
if [ "$TOP_MAKETARGET" = "all" ]; then
cd $bin
if [ -f ${EXEC}.x ]; then

execname=${EXEC}.x
echo ' '
echo 'Executable : '$bin/$execname

else
echo ' '
echo 'No executable created.'
echo ' '

fi
fi
exit



Appendix C

Library compile script generation tool

Script for the creation of the library compile script

#!/bin/ksh
################################################### #############################
#
# File : ˜/util/compile/tools/Create_COMP_libs.frm
#
# Script to generate the library compile script
#
# Stephanie Legutke, MPI-HH, M&D Dec 14, 2004
#
# This script is used to generate a compile script for the PRIS M libraries.
# The script is specifically created for the target platform .
# Depending on the node name it selects site and OS specifics.
# The node name is either detected with `uname -n` or specifie d by the user.
# The latter is needed if e.g. the script is to be created for a P RISM
# platform different from the one where it is created.
# Also, if the script is to be created for a local Linux WS (ix86 ),
# this can be done by specifying 'linux86'. It then uses the he ader files
# from directory 'include_linux86' in addition to those in ' include'.
# The generated compile script is moved to ˜/util
# after successful generation.
# The script uses m4 for preprocessing. It has been tested wit h
# GNU m4 version 1.4. Other, older or non-GNU versions of m4 ma y fail!
#
# This script is called interactively only.
#
# Usage :
# -------
# Create_COMP_libs.frm [OPTION]
# --comp-precision PREC invokes compilers to promote the re al numbers precision
# ("double", "single"). Default is "double"
#
# --help, -h show built-in help text and exit
#
# --node NODE symbolic name of compile platform to select pro per
# header files with OS/site specifics. Default is
# `uname -n` of the machine where this scripts is run.
#
# --start-mode, -s SMODE mode for launching the component mo dels of a coupled
# model ("NONE", "MPI1", "MPI2"). Default is "MPI2".
#
# --stderr ERR direct the gmake err output to a file [default] /
# the screen ("-") / stdout ("+")
#
# --stdout OUT direct the gmake std output to a file [default] /
# the screen ("-")
#
# --use-lib-mpi use MPI library ("no" / "yes" [default])
# --use-lib-mpp_io use MPP_IO library ("no" / "yes" [defaul t])
# --use-lib-netcdf use netCDF library ("no" / "yes" [defaul t])
# --use-lib-scrip use SCRIP library ("no" / "yes" [default] )
# --use-lib-xml use XML library ("no" [default] / "yes" )
#
# Version:
# --------
# $URL: http://svn-mad.zmaw.de/svn/mad/Model/IMDI/tru nk/util/compile/tools/Create_COMP_libs.frm $
# $Rev: 537 $
#
################################################### #############################
usage() {

b=\\033[1m ; it=\\033[3m ; u=\\033[4m
n=\\033[0m
echo "\n${b}NAME ${n}\n\t`basename $0` - generate librari es compile script\n" >&2
echo "${b}SYNOPSIS ${n}\n\t${b}`basename $0`${n} [${u}O PTION${n}] \n" >&2
echo "${b}DESCRIPTION ${n}\n\tGenerates a compile script for PRISM libraries.\n" >&2
echo "\t${b}--comp-precision${n} ${u}PREC${n}\n\t\tcr eate compile script with" \

"automatic precision promotion \n\t\tof real variables (P REC = \"double\", \"single\")." \
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"Default is \n\t\t\"double\".\n" >&2
echo "\t${b}--help, -h${n}\n\t\tshow the built-in help te xt and exit.\n" >&2
echo "\t${b}--node${n} ${u}NODE${n}\n\t\tsymbolic node name of compile platform" \

"to select proper \n\t\theader files with site/OS specific s." \
"Default is \`uname -n\` \n\t\tof the machine where this scr ipts is run.\n" >&2

echo "\t${b}--start-mode, -s${n} ${u}SMODE${n}\n\t\tMo de for launching the component models of" \
"a coupled model \n\t\t(SMODE = \"NONE\", \"MPI1\" or \"MPI 2\"). Default is \"MPI2\".\n" >&2

echo "\t${b}--stderr${n} ${u}STDERR${n}\n\t\tdirect (g )make standard error output" \
"to the screen (\"-\"), \n\t\tto the standard output (\"+\" ) or to a file (default).\n" >&2

echo "\t${b}--stdout${n} ${u}STDOUT${n}\n\t\tdirect (g )make standard output" \
"to the screen (\"-\") or \n\t\tto a file (default).\n" >&2

echo "\t${b}--use-lib-mpi${n} ${u}YN${n}\n\t\tuse MPI l ibrary (\"yes\"/\"no\")." \
"Default is \"yes\".\n" >&2

echo "\t${b}--use-lib-mpp_io${n} ${u}YN${n}\n\t\tuse M PP_IO library (\"yes\"/\"no\")." \
"Default is \"yes\".\n" >&2

echo "\t${b}--use-lib-netcdf${n} ${u}YN${n}\n\t\tuse N etCDF library (\"yes\"/\"no\")." \
"Default is \"yes\".\n" >&2

echo "\t${b}--use-lib-scrip${n} ${u}YN${n}\n\t\tuse SC RIP library (\"yes\"/\"no\")." \
"Default is \"yes\".\n" >&2

echo "\t${b}--use-lib-xml${n} ${u}YN${n}\n\t\tuse XML l ibrary (\"yes\"/\"no\")." \
"Default is \"no\".\n" >&2

echo "---------------------------------------------- ------------------------------\n"
echo " This script may fail if you do not use the right version o f m4!"
echo " The version you use is : `m4 --version`"
echo " Make sure this is GNU m4 higher than version 1.4!\n"
echo "---------------------------------------------- ------------------------------\n"
exit 1

}
set +x
if [ "$1" = "?" ] || [ "$1" = "h" ] || [ "$1" = "help" ] ; then

usage
fi
#
# Parse command line parameters
#
args=`getopt -a -lcomp-precision:,help,node:,start-mo de:,stderr:,stdout:,use-lib-mpi:,use-lib-mpp_io:,us e-lib-net

usage
}
set -- $args
#
# Defaults
#
outout='stdout=$SCRIPTDIR/COMP_libs.log' ; given_stdo ut=
errout='stderr=$SCRIPTDIR/COMP_libs.err' ; given_stde rr=
node=`uname -n` ; given_node=
messpass=MPI2
XMLuse=no
scrip=yes
MPPuse=yes
netCDFuse=yes
MPIuse=yes
CompPrec=double
while [ $1 != "--" ] ; do

case $1 in
--comp-precision ) CompPrec=`echo $2 | cut -d"'" -f2` ;;
--help | -h ) usage ;;
--node ) given_node=`echo $2 | cut -d"'" -f2` ;;
--start-mode | -s ) messpass=`echo $2 | cut -d"'" -f2` ;;
--stderr ) given_stderr=`echo $2 | cut -d"'" -f2` ;;
--stdout ) given_stdout=`echo $2 | cut -d"'" -f2` ;;
--use-lib-mpi ) MPIuse=`echo $2 | cut -d"'" -f2` ;;
--use-lib-mpp_io ) MPPuse=`echo $2 | cut -d"'" -f2` ;;
--use-lib-netcdf ) netCDFuse=`echo $2 | cut -d"'" -f2` ;;
--use-lib-scrip ) SCRIPuse=`echo $2 | cut -d"'" -f2` ;;
--use-lib-xml ) XMLuse=`echo $2 | cut -d"'" -f2` ;;

esac
shift

done
echo '\n* Starting creation of the library compile script .. .'
#
# Redirecting standard output and error output
#
if [ "$given_stdout" != "" ]; then

if [ "$given_stdout" = "-" ]; then
outout='stdout=`tty`'
echo '* (g)make standard output will be directed to screen.'

else
echo "ERROR: value $given_stdout is not allowed for paramet er stdout"
echo " Try \``basename $0` --help\` for more information\n"
exit 1

fi
else

echo '* (g)make standard output will be directed to a file.'
fi
if [ "$given_stderr" != "" ]; then

if [ "$given_stderr" = "-" ]; then
echo '* (g)make standard error will be directed to screen.'
errout='stderr=`tty`'

elif [ "$given_stderr" = "+" ]; then
echo '* (g)make standard error will be directed to stdout.'
errout='stderr="$stdout"'

else
echo "ERROR: value $given_stderr is not allowed for paramet er stderr"
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echo " Try \``basename $0` --help\` for more information\n"
exit 1

fi
else

echo '* (g)make standard error will be directed to a file.'
fi
#
# Change to directory of script
#
scriptdir=`dirname $0`
cd $scriptdir
cd ../headers
#
# HOST, OS, node name for header file directory selection
#
if [ "$given_node" = "" ]; then

given_node="$node"
fi
# Test for abbreviated name
#
length=`echo ${given_node} | wc -m`
node_found=false
test_node=${given_node}
while [ $length -ge 2 ] && [ "$node_found" = "false" ] ; do

if [ -d ../headers/include_${test_node} ]; then
node_found=true

else
length=`expr $length - 1 `
test_node=`echo ${given_node} | cut -c1-$length`

fi
done
if [ $node_found = "true" ]; then

echo '* Site/OS specifications from'\
'util/compile/headers/include_'${test_node}' will be u sed ...'

else
echo 'ERROR: Site/OS specific header files for the specifie d platform'\

${given_node}' are not available.'
echo ' All partial names have been tested.'
echo ' They have to be created (see SCE handbook) or downloade d.'
echo ' The script is stopped!'
echo " Try \``basename $0` --help\` for more information\n"
exit 1

fi
node=$test_node
if [ ! "$messpass" = "MPI1" ] && [ ! "$messpass" = "NONE" ] && \

[ ! "$messpass" = "MPI2" ] ; then
echo "ERROR: wrong value given for parameter start-mode"
echo " Try \``basename $0` --help\` for more information\n"
exit 1

fi
echo '* The message passing parameter will be '$messpass'.'
echo '* (exchange between components and spawning).'
#
# If XML library is needed (e.g. with oasis4) parameter use-l ib-xml has to have value "yes"
#
if [ ! "$XMLuse" = "no" ] && [ ! "$XMLuse" = "yes" ]; then

echo 'ERROR: wrong value given for parameter use-lib-xml'
echo " Try \``basename $0` --help\` for more information\n"
exit 1

fi
[ $XMLuse = yes ] && echo "* XML library has to be available with this installation"
#
# If MPP_IO library is needed (e.g. by psmile for NetCDF I/O) p arameter use-lib-mpp_io
# has to have value "yes"
#
if [ ! "$MPPuse" = "no" ] && [ ! "$MPPuse" = "yes" ]; then

echo 'ERROR: wrong value given for parameter use-lib-mpp_i o'
echo " Try \``basename $0` --help\` for more information\n"
exit 1

fi
[ $MPPuse = no ] && echo "* MPP library will not be used with this installation"
#
# If netCDF library is needed (e.g. by MPP_io for NetCDF I/O) p arameter use-lib-netcdf
# has to have value "yes"
#
if [ ! "$netCDFuse" = "no" ] && [ ! "$netCDFuse" = "yes" ]; then

echo 'ERROR: wrong value given for parameter use-lib-netcd f'
echo " Try \``basename $0` --help\` for more information\n"
exit 1

fi
[ $netCDFuse = no ] && echo "* netCDF library will not be used wi th this installation"
#
# If the MPI library is needed (e.g. with oasis3/4) parameter use-lib-mpi
# has to have value "yes"
#
if [ ! "$MPIuse" = "no" ] && [ ! "$MPIuse" = "yes" ]; then

echo 'ERROR: wrong value given for parameter use-lib-mpi'
echo " Try \``basename $0` --help\` for more information\n"
exit 1

fi
[ $MPIuse = no ] && echo "* MPI library will not be used with this installation"
#
# If toyclim shall be compiled with single precision mode par ameter comp-precision
# has to have value "single"
#
if [ ! "$CompPrec" = "double" ] && [ ! "$CompPrec" = "single" ]; then
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echo 'ERROR: wrong value given for parameter comp-precisio n'
echo " Try \``basename $0` --help\` for more information\n"
exit 1

fi
cat > infile.m4 <<EOF
#!/bin/ksh
changequote([{,}])dnl
changecom
dnl
dnl Embedding as batch (not needed on all nodes)
dnl
define(comp_Model,comp_libs)dnl
sinclude(include_${node}/Qsub_start_${node}.h)dnl
undefine([{comp_Model}])dnl
dnl
dnl Comments, usage, history
dnl
include(include/Comments_libs.h)dnl
include(include/Comments_libs_frm.h)dnl
dnl
dnl GUI input for all compile scripts
dnl
changecom(#) dnl
define(_MessPass,${messpass})dnl
define(XML_use,${XMLuse})dnl
define(MPI_use,${MPIuse})dnl
define(MPP_use,${MPPuse})dnl
include(include/Guispecif_all.h)dnl
undefine([{MPP_use}])dnl
undefine([{XML_use}])dnl
undefine([{MPI_use}])dnl
undefine([{_MessPass}])dnl
changecom dnl
dnl
dnl GUI input for the libraries
dnl
define(netCDF_use,${netCDFuse})dnl
define(Comp_Precision,${CompPrec})dnl
include(include/Guispecif_libs.h)dnl
undefine([{netCDF_use}])dnl
undefine([{Comp_Precision}])dnl
dnl
dnl Command parameter input (scripting only)
dnl
include(include/Command_par_libs_frm.h)dnl
include(include/Input_check_all_frm.h)dnl
include(include/Input_check_libs_frm.h)dnl
dnl
dnl Parameter renaming and printing
dnl
include(include/Print_par_all.h)dnl
include(include/Print_par_libs.h)dnl
dnl
dnl HOST, OS, node name
dnl
include(include/Prolog_all.h)dnl
include(include/Prolog_libs.h)dnl
dnl
dnl Site and OS specifics
dnl
include(include_${node}/Sitespecific_${node}.h)dnl
include(include_${node}/OSspecific_${node}.h)dnl
include(include_${node}/Compile_mode_libs_${node}.h )dnl
include(include/compile_precision_libs.h)dnl
include(include_${node}/Check_make_jobs_${node}.h)d nl
dnl
dnl Non Site and OS dependent cpp flags
dnl
include(include/Cppflags_libs.h)dnl
include(include/Cppflags_edit.h)dnl
dnl
dnl Build the build
dnl
include(include/Build_dirs_libs.h)dnl
dnl
dnl Create top level Makefile
dnl
include(include/Top_makefile_all.h)dnl
define(NodeName,$node)dnl
include(include/Top_makefile_libs.h)dnl
undefine(NodeName)dnl
define(outdev,${outout})dnl
outdev
undefine([{outdev}])dnl
define(errdev,${errout})dnl
errdev
undefine([{errdev}])dnl
if [ -f \$BLDROOT/lib.status ]; then rm \$BLDROOT/lib.stat us; fi
dnl
dnl Make libaries
dnl
include(include/Make_libs.h)dnl
dnl
dnl Print update status : scripting only
dnl
include(include/Status_libs_frm.h)dnl
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dnl
dnl Embedding as batch (not needed on all nodes)
dnl
sinclude(include_${node}/Qsub_end_${node}.h)dnl
exit
m4exit
EOF
#
# Run preprocessor: note the blank behind -D / -U
#
m4 infile.m4 > COMP_libs.tmp
sed -e "s=SHIFT=shift=" < COMP_libs.tmp > COMP_libs
rm COMP_libs.tmp
status=$?
if [ $status -eq 0 ]; then

mv COMP_libs ../../COMP_libs.ksh
chmod 755 ../../COMP_libs.ksh
olddir=`pwd`
cd ../..
moddir=`pwd`
echo "* The compile script name is "$moddir/COMP_libs.ksh
echo ' '

else
echo "An error occurred! Status="$status
echo ' '

fi
cd $olddir
\rm -f infile.m4
exit
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Library compile script

Compile script used for the compilation of all libraries
(with MPI-1 on a Linux i686 machine)

#!/bin/ksh
################################################### #############################
#
# C O M P I L E - script for maintaining PRISM libraries.
#
# File : ˜/util/COMP_libs.ksh
#
# This script is used to compile or clean any PRISM library.
# This include libraries used exclusively in any of the model s
# or those used by the coupler only, or those shared by the mode ls.
#
# When needed, different versions of the libraries are creat ed.
# At the moment these are MPI1/MPI2 libraries.
#
# This script is called directly by the administrator or SMS
# or by the model's compile scripts (on scripting level).
# When called by the model's compile scripts it checks and upd ates
# the libraries needed to compile the models and only those.
#
################################################### #############################
#
################################################### #############################
set -e
usage() {

b=\\033[1m ; it=\\033[3m ; u=\\033[4m
n=\\033[0m
echo "\n${b}NAME ${n}\n\t`basename $0` - script for mainta ining PRISM libraries\n" >&2
echo "${b}SYNOPSIS ${n}\n\t${b}`basename $0`${n} [${u}O PTION${n}] [${u}LIBS${n}]\n" >&2
echo "${b}DESCRIPTION ${n}\n\tThis script is used to compi le or clean any PRISM library." \

"\n\tBy default all libraries in ../src/lib are checked and updated." \
"When \n\tthe script is launched by the model compile script " \
"the appropriate \n\tlist of libraries (without central li braries)" \
"is passed als command \n\tline parameter LIBS.\n" >&2

echo "\t${u}LIBS${n}\tblank separated list of libraries t o be compiled" \
"\n\t\t(anaisg/anaism/clim etc).\n" >&2

echo "\t${b}--help, -h${n}\n\t\tshow this built-in help t ext and exit.\n" >&2
echo "\t${b}--make-jobs, -j${n} ${u}N${n}\n\t\tnumber N of processors (jobs) for" \

"(g)make.\n" >&2
echo "\t${b}--make-target, -t${n} ${u}TARG${n}\n\t\tta rget for (g)make utility" \

"(TARG = \"all\", \"clean\").\n\t\tDefault is \"all\".\n " >&2
echo "\t${b}--start-mode, -s${n} ${u}SMODE${n}\n\t\tmo de for launching the" \

"component models of a coupled" \
"\n\t\tmodel (SMODE = \"NONE\", \"MPI1\", \"MPI2\").\n" > &2

exit 1
}

################### Start of user specifications (defaul ts) ####################
#
# make_target : clean/all/tar/lib
make_target=all
# message_passing : NONE / MPI 2/1
message_passing=MPI1
# No. of processors for gmake command
make_jobs="" : ""/"-j #jobs"
# use_XML : "yes" if xml library/include files are used/available
use_XML=no
# use_MPP_IO : "yes" if mpp_io will be used for disk I/O
use_MPP_IO=yes
# use_MPI : "yes" if MPI is available
use_MPI=yes
# use_netCDF : "yes" if netCDF is available
use_netCDF=yes
# Compilation precision : "double" or "single"

74



75

comp_precision=double
######################## Command line parameter ####### ########################
#
if [ "$1" = "h" ] || [ "$1" = "help" ] || [ "$1" = "?" ] ; then

usage
fi
scriptdir=`dirname $0`
cd $scriptdir
export SCRIPTDIR=`pwd`
node=`uname -n`
#
# Interpret command line
#
args=`getopt -a -u -lhelp,make-jobs:,make-target:,star t-mode: hj:t:s: $*` || {

usage
}
set -- $args
# Overwrite with command line parameter if specified
while [ $1 != "--" ] ; do

case $1 in
--help | -h ) usage ;;
--make-jobs | -j ) make_jobs=-j$2 ;;
--make-target | -t ) make_target=$2 ;;
--start-mode | -s ) message_passing=$2 ;;

esac
shift

done
shift
list_of_all_libraries="`ls ../src/lib`"
if [ $# = 0 ] ; then

srclibs=${list_of_all_libraries}
else

srclibs=$*
fi
set -u
######################## Input checks : all ############ ############
#
if [ "${make_target}" != "clean" ] && \

[ "${make_target}" != "all" ] && \
[ "${make_target}" != "lib" ] && \
[ "${make_target}" != "jsbach" ] && \
[ "${make_target}" != "cbalance" ] && \
[ "${make_target}" != "tar" ]; then

echo " Invalid target : "${make_target}
usage

fi
if [ "${message_passing}" != "MPI2" ] && \

[ "${message_passing}" != "MPI1" ] && \
[ "${message_passing}" != "GSIP" ] && \
[ "${message_passing}" != "NONE" ]; then

echo " Invalid option for message passing : "${message_pass ing}
usage

fi
if [ "${make_jobs}" != "" ]; then

if [ "${make_target}" != "clean" ] && [ "${make_target}" != " tar" ]; then
make_jobs=`echo ${make_jobs} | tr -d " "`
make_jobs_option=`echo ${make_jobs} | cut -c1-2`
make_jobs_no=`echo ${make_jobs} | cut -c3-`
make_jobs_no_test=`echo ${make_jobs_no} | tr -d "[0-9] "`
if [ "${make_jobs_option}" != "-j" ] || \

[ "${make_jobs_no_test}" != "" ]; then
echo " Invalid 'no. of jobs' option for make : "${make_jobs}
usage

fi
else

make_jobs=""
fi

fi
if [ "$use_MPI" = "no" ] && [ "$use_MPP_IO" = "yes" ]; then

echo "ERROR: use_MPI=no and use_MPP_IO=yes"
echo "PSMILe IO cannot be used without MPI"
exit 1

fi
######################## Input checks : libraries only ## ######################
#
for spec_lib in ${srclibs}; do

valid=false
for lib in ${list_of_all_libraries}; do

[ "$lib" = "${spec_lib}" ] && valid=true
done
if [ "${valid}" = "false" ]; then

echo " Invalid library : "${spec_lib}
echo " Check whether you made a printing error,"
echo " or, the required library has not been checked out from t he repository."
usage

fi
done
if [ "$use_netCDF" = "no" ] && [ "$use_MPP_IO" = "yes" ]; then

echo "ERROR: use_netCDF=no and use_MPP_IO=yes"
echo "PSMILe IO cannot be used without netCDF"
exit 1

fi
if [ "${comp_precision}" != "double" ] && [ "${comp_precisi on}" != "single" ]; then

echo "ERROR: invalid specification for automatic precisio n : "${comp_precision}
echo "Allowed values: \"double\" or \"single\""



76 APPENDIX D. LIBRARY COMPILE SCRIPT

exit 1
fi
export MAKETARGET=${make_target}
if [ ${make_target} = lib ] || [ ${make_target} = clean ] || [ ${ make_target} = tar ]; then

export TOP_MAKETARGET=${make_target}
else

export TOP_MAKETARGET=all
fi
export MAKEJOBS=${make_jobs}
export CHAN=${message_passing}
export CPPFLAG=""
# Define parameter that will contain library names with dumm y routines if needed
dummies=""
######################## Set and print input parameters: libs #################
#
echo ""
echo "Compilation control parameters (libraries):"
echo 'message passing : '$CHAN
echo 'use_XML : '$use_XML
echo "use_MPP_IO : "$use_MPP_IO
echo "use_netCDF : "$use_netCDF
echo "use_MPI : "$use_MPI
echo ""
echo "Compilation precision : "${comp_precision}
################################# Prolog ############ ###########################
#
# 'Prolog' : Node name and operating system etc.
#
export NODE=$node
cd $SCRIPTDIR
cd ..
export SRCROOT=`pwd`
############### Site and OS dependent specifications #### #######################
#
# ds : part of name of header file
# NODE : where the model is compiled

export NODE=`echo ${NODE} | cut -c1-2`
if [ ${NODE} != ds ]; then

echo ' The OS/Site dependent specifications are not for this machine.'
echo ' Node name of this machine:' ${NODE}
echo ' Script setup is for use on a ds node (cross compiling for SX)'

if [ "$MAKETARGET" != "tar" ]; then
echo ' The task is stopped!'
exit 1

fi
fi
if [ "$MAKETARGET" = "lib" ]; then

echo ' '
echo 'No executable will be created. '

fi
export ARCH=SX
echo
echo 'This script runs on '`uname -n`', a '`uname -s`' ('`una me -m`') machine. '
export BLDROOT=$SRCROOT/$ARCH
set +u
if [[ -z "$LD_LIBRARY_PATH0" ]]; then

LD_LIBRARY_PATH0=""
fi
set -u

################################################### ######################
#
# System include file directory

export SYS_INCLUDE=./
export INCLUDES="-I${SYS_INCLUDE}"

################################################### ######################
#
# Specify f90 and c++ compiler revision
# (List of available revisions with "module avail sxc++[sxf 90]")

f90_revision=2.0rev340-ia64
# f90_revision=2.0rev316-ia64
# f90_revision=2.0rev313-ia64
# f90_revision=default

c_revision=1.0rev072_64
# c_revision=1.0rev064_64
# c_revision=1.0rev071_64
# c_revision=default

eval `/usr/local/Modules/$MODULE_VERSION/bin/modulec md ksh load cross-compiler `
[ ${f90_revision} = default ] || \

eval `/usr/local/Modules/$MODULE_VERSION/bin/modulec md ksh swap sxf90/default sxf90/${f90_revision}`
[ ${c_revision} = default ] || \

eval `/usr/local/Modules/$MODULE_VERSION/bin/modulec md ksh swap sxc++/default sxc++/${c_revision}`
mpi_revision=/SX/opt/mpisx/r161
mpi_revision=/SX/opt/mpisx/LC310089
mpi_revision=default
[ "${mpi_revision}" = "default" ] || SX_BASE_MPI=${mpi_re vision}

# Use MPI built-in compilers or not
export F90com=sxf90
export cc=sxc++
export F90com=sxmpif90
export cc=sxmpic++
if [ "$MAKETARGET" = "all" ] || [ "$MAKETARGET" = "lib" ]; then

echo ' '
echo 'SX_BASE_MPI(MPIROOT) :' ${SX_BASE_MPI}
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echo 'SX_BASE_F90 :' ${SX_BASE_F90}
echo 'SX_BASE_CPLUS :' ${SX_BASE_CPLUS}
echo 'Compiler revision :'
echo `${SX_BASE_F90}/bin/sxf90 -V `

fi
################################################### ######################
#
# MPI library

export MPIROOT=${SX_BASE_MPI}
export MPI_LIB="-L${SX_BASE_MPI}/lib0 -lmpi"
export MPI_LIB=""
export MPI_INCLUDE=${SX_BASE_MPI}/include
INCLUDES=${INCLUDES}" -I${MPI_INCLUDE}"

################################################### ######################
#
# NetCDF library

export NETCDFROOT=/pool/SX-6/netcdf/netcdf-3.6.0-p1
export NETCDF_LIB="-L${NETCDFROOT}/lib -lnetcdf"
export NETCDF_INCLUDE=${NETCDFROOT}/include
INCLUDES=${INCLUDES}" -I${NETCDF_INCLUDE}"

################################################### ######################
#
# XML library

if [ ${use_XML} = "yes" ]; then
XML_INCLUDE=/pool/SX-6/libxml2-2.6.5/include
INCLUDES=${INCLUDES}" -I${XML_INCLUDE}"
XML_LIB="-L/pool/SX-6/libxml2-2.6.5/lib -lxml2 -lpthr ead"

else
XML_INCLUDE=""
XML_LIB=""

fi
export XML_INCLUDE
export XML_LIB

################################################### ######################
#
# Other library paths

export OTHLIBS=""
central_libs=""

# central_libs=${central_libs}" -lanaisg -lanaism -lscr ip -lfscint"
# central_libs=${central_libs}" -lclim.${CHAN}"
# central_libs=${central_libs}" -lmpp_io -lpsmile.${CH AN} -lmpp_io"
# OTHLIBS=$OTHLIBS" -L/pf/k/k204020/libs-${ARCH} ${cen tral_libs}"
# INCLUDES=${INCLUDES}" -I/pf/k/k204020/include-${ARC H}"

central_libs="${central_libs} -llapack -lblas"
OTHLIBS=$OTHLIBS" -L/SX/opt/MathKeisan/inst/lib -llap ack -lblas"
OTHLIBS=$OTHLIBS" -L/pool/SX-6/NAG/fnne504db -lnag"
OTHLIBS=$OTHLIBS" /pf/g/g266006/sw/lib/libgrib1_sx6. a"

################################################### ######################
#
# Other command names

export f90com=${F90com}
export Fcom=${F90com}
export fcom=${F90com}
export ar="sxar"
export as="sxas"
export cp=cp
export LDcom=${F90com}
PATH=$SRCROOT/util:$PATH
alias make="gmake"

#
# All models should use cpp flag __SX for activation of platfo rm dependent
# source code on SUPER-SX machines !
#
# `uname -n` : ds (cross compiling only); cs17
# `uname -s` : Linux (cross compiling only); SUPER-UX
# `uname -m` : ia64 (cross compiling only); SX-6
#

export CPPFLAG=" -D__SX -D__SX__"
export CPPFLAG=" -D__SX -D__SX__ -DPSMILE_BSEND=mpi_bse nd"
export CPPFLAGF90start=""
export CPPFLAGSEP=" "

# CLM needs to be compiled without automatic precision expan sion for integers.
# Otherwise the fortran interfaces in utilities.f90 cannot be distinguished
# which leads to an error.
#s.l. With the additional code for 'clm' the library compile script
#s.l. can not be run standalone.
#s.l.: needs to be modified in a test with clm !!
#s.l.: if [ ${MODEL_DIR} = "clm" ]; then
#s.l.: optdbl=""
#s.l.: if [ "${CHAN}" != "NONE" ]; then
#s.l.: echo " compiler option \"-Wf,-A idbl4\" has to be used with OASIS."
#s.l.: exit
#s.l.: fi
#s.l.: fi

export LSTFLAGS="-Wf,-L fmtlist transform"
export PREFLAG="-EP"
export F90FLAG=""
export FFLAG=${F90FLAG}
export f90FLAG=${F90FLAG}
export fFLAG=${F90FLAG}
export LDFLAG=""
export CCFLAG=""
export AFLAG="-h sx6 -m"



78 APPENDIX D. LIBRARY COMPILE SCRIPT

export ARFLAG="ruv"
export DOUBLEOPT="-Wf,-A idbl4"
export MPPDBL=""
export I4mods="I"
export OPENMP="-Popenmp"
export NOOPENMP="-Pstack"

# Compiler options
#

optc=""
optf="-Wf,-pvctl noassume loopcnt=5000000"
optl="-Wf,-pvctl noassume loopcnt=5000000 -Wl,-h lib_cy clic"
optf="$PREFLAG $NOOPENMP "${optf}
optl=${optl}" $NOOPENMP"

# Compilation precision
if [ "${comp_precision}" = "double" ]; then

export DBLOPT=$DOUBLEOPT
elif [ "${comp_precision}" = "single" ]; then

export DBLOPT=""
MPPDBL=" $MPPDBL $DOUBLEOPT"
CPPFLAG=${CPPFLAG}" -Duse_realtype_single"

fi
################################################### ###############################
#
# Limitation of requested processors
#

max_make_jobs=`grep -w processor /proc/cpuinfo | cut -d: - f2 | sort -n | tail -n1`
[ $max_make_jobs != 0 ] || max_make_jobs=1

# echo "Maximum number of processors available for compilat ion: "$max_make_jobs
if [ "$TOP_MAKETARGET" = "all" ] || [ "$TOP_MAKETARGET" = "li b" ]; then

if [ "${MAKEJOBS}" != "" ]; then
if [ ${make_jobs_no} -gt ${max_make_jobs} ]; then

echo "The number of make jobs will be cut to the maximum allowe d number: "${max_make_jobs}
make_jobs_no=${max_make_jobs}
MAKEJOBS=-j${make_jobs_no}

else
echo "The low-level makefiles will be processed with option "${MAKEJOBS}

fi
echo " "

fi
fi

################################################### #############################
#
# Libraries CPP flags not depending on site or OS
#
if [ ${use_MPI} = "yes" ]; then

CPPFLAG=$CPPFLAG" -Duse_libMPI"
fi
if [ "${use_MPP_IO}" = "no" ]; then

CPPFLAG=$CPPFLAG" -Dkey_noIO"
elif [ "${use_MPP_IO}" = "yes" ]; then

CPPFLAG=$CPPFLAG" -D__PSMILE_WITH_IO"
fi
if [ ${use_netCDF} = yes ]; then

CPPFLAG=$CPPFLAG" -Duse_netCDF"
fi
# cppflag for reduced output with psmile
CPPFLAG=${CPPFLAG}" -D__SILENT"
# for oasis4
#CPPFLAG=${CPPFLAG}" -DDONT_HAVE_ERRORCODES_IGNORE"
CPPFLAG=${CPPFLAG}" -DPRISM_ASSERTION " # additional deb ug checks/infos
CPPFLAG=${CPPFLAG}" -D__MYALPHASORT "
#CPPFLAG=${CPPFLAG}" -DVERBOSE -DDEBUG"
CPPFLAG=${CPPFLAG}" -DPRISM_with_${CHAN} -DFORTRANUNDERSCORE"
# for oasis3
CPPFLAG=$CPPFLAG" -Duse_comm_${CHAN}"
export CPPFLAGCC=$CPPFLAG
CPPFLAGF90=""
for flag in $CPPFLAG ; do

CPPFLAGF90=$CPPFLAGF90$CPPFLAGSEP$flag
done
if [ "$CPPFLAGF90" != "" ]; then

CPPFLAGF90=$CPPFLAGF90start$CPPFLAGF90
fi
export CPPFLAGF90
if [ "$TOP_MAKETARGET" = "all" ] || [ "$TOP_MAKETARGET" = "li b" ]; then

echo ' '
echo "CPP flags used with the cc command: "
echo $CPPFLAGCC
echo ' '
echo "CPP flags used with the f90 command: "
echo $CPPFLAGF90

fi
################################# Directories ####### #########################
#
# Container 'Build the build' : make build directories if nee ded
#
libs=${BLDROOT}/lib
[ -d $libs ] || mkdir -p $libs
lib=${BLDROOT}/build/lib
BLDLIBS=" "
bldlib=""
echo
for library in $srclibs; do

if [ $library = psmile ] || [ $library = psmile_oa4 ] || \
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[ $library = clim ] ; then
bldlib=${library}.${CHAN}

else
bldlib=${library}

fi
if [ ! -d ${lib}/$bldlib ]; then

echo 'Making build directory '${lib}/$bldlib' ...'
mkdir -p ${lib}/$bldlib

fi
${cp} -p ${SRCROOT}/src/lib/$library/src/Makefile ${li b}/$bldlib
if [ ! -f ${SRCROOT}/src/lib/$library/src/Make.inc.deps ]; then

echo "Make.inc.deps (prerequisite file to be included in Ma kefile) "
echo "of ${library} is not available. "
echo "You may use util/compile/tools/Create_prerequisit es to create it."
exit 1

fi
BLDLIBS=${BLDLIBS}" "$bldlib

done
export BLDLIBS
cd ${lib}/$bldlib
export F90FLAG=${F90FLAG}" ${optf}"
export FFLAG=${FFLAG}" ${optf}"
export f90FLAG=${f90FLAG}" ${optf}"
export fFLAG=${fFLAG}" ${optf}"
export LDFLAG=${LDFLAG}" ${optl}"
export CCFLAG=${CCFLAG}" ${optc}"
################################################### #############################
#
# Create the top level Makefile
#
cat > Top_Makefile_$$ <<'EOF1'
export
SHELL = /bin/ksh
F90 = ${F90com}
f90 = ${f90com}
F = ${Fcom}
f = ${fcom}
CC = $(cc)
CPP = ${cc} -E
AR = ${ar}
AS = ${as}
AFLAGS = $(AFLAG)
ARFLAGS = $(ARFLAG)
CCFLAGS = $(CCFLAG) $(INCLUDES) $(CPPFLAGCC)
F90FLAGS = $(F90FLAG) $(INCLUDES) $(CPPFLAGF90) ${LSTFLA GS}
FFLAGS = $(FFLAG) $(INCLUDES) $(CPPFLAGF90) ${LSTFLAGS}
f90FLAGS = $(f90FLAG) $(INCLUDES) $(CPPFLAGF90) ${LSTFLA GS}
fFLAGS = $(fFLAG) $(INCLUDES) $(CPPFLAGF90) ${LSTFLAGS}
all:
@for LIB in $(BLDLIBS) ;\

do \
back=`pwd`; \
echo ' ' ; \
cd ../../lib/$$LIB ;\
export LIBNAME=`basename $$LIB .$(CHAN)`;\
export LIB=$$LIB ;\
$(MAKE) ${MAKEJOBS} -f Makefile $(MAKETARGET); \
echo $$LIB ':' $$? >> $(BLDROOT)/lib.status ; \
if [ $$? != 0 ] ; then \

echo "Exit status from make was $$?" ; \
fi ; \
cd $$back ; \

done
clean: all
EOF1
stdout=$SCRIPTDIR/COMP_libs.log
stderr=$SCRIPTDIR/COMP_libs.err
if [ -f $BLDROOT/lib.status ]; then rm $BLDROOT/lib.status ; fi
################################################### #############################
#
# Execute makefile : -p : listing of all default rules
# -d : debug
# -k : dont stop when error occurs
#
mv Top_Makefile_$$ ../Top_Makefile_$$
if [ -f ${stdout} ] ; then

rm -f ${stdout}
fi
if [ -f ${stderr} ] ; then

rm -f ${stderr}
fi
make -f ../Top_Makefile_$$ $MAKETARGET -k 1>${stdout} 2>$ {stderr}
rm ../Top_Makefile_$$
#
# Print compilation status
#
if [ $TOP_MAKETARGET != "tar" ] ; then

echo ' '
cat $BLDROOT/lib.status
set +e
grep -v ': 0' $BLDROOT/lib.status > $BLDROOT/lib.tmpo
if [ $? != 0 ]; then

echo 'Libraries ...'
echo $srclibs
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if [ $TOP_MAKETARGET = all ]; then echo '... are up-to-date!' ; fi
if [ $TOP_MAKETARGET = clean ]; then echo '... are cleaned!' ; fi
echo ' '

else
if [ $TOP_MAKETARGET = all ]; then echo 'Updating libraries ' $srclibs' failed !'; fi
if [ $TOP_MAKETARGET = clean ]; then echo 'Cleaning librarie s '$srclibs' failed !'; fi

echo 'Compilation is stopped!'
if [ "$stderr" = "$SCRIPTDIR/COMP_libs.err" ]; then

echo 'Error output from this library compilation is found in : '
echo ' '${stderr}

fi
exit 1

fi
rm -f $BLDROOT/lib.tmpo
set -e

fi
if [ "$stderr" = "$SCRIPTDIR/COMP_libs.err" ]; then

echo
echo 'Error output from this library compilation is found in : '
echo ' '${stderr}

fi
if [ "$stdout" = "$SCRIPTDIR/COMP_libs.log" ]; then

echo
echo 'Standard output from this library compilation is foun d in : '
echo ' '${stdout}

fi
echo ' '
#
################################################### #############################
exit



Appendix E

SCE script options

While different SCE scripts accept different input parameters, special attention was paid that all options are
global, i.e. have the same meaning regardless of the script you use them with.For example,--verbose
(-v) always means ”verbose output”. Below, all possible command line parameters are listed. Mandatory
arguments to long options are mandatory for short options too.

--compiler, -c COMPILER
use compilerCOMPILER.

--comp-mode, -F FILE
header �le, containing compiler �ags, replacing the �les ”Compilemode'component' NODE.h”
for all component models when the compile scripts are created. FILE must reside in
.../util/compile/headers/incsuppl or the full path has to be given.

--comp-precision PREC
invokes compilers to promote real numbers precision (PREC= ”double”, ”single”). Default value is
”double”.

--delimiter DELIM
use characterDELIM as delimiter. Default delimiter is underscore (””).

--diagnose, -d
run script in diagnostic mode only; do not make changes on disk.

--directory DIRNAME
DIRNAME is directory name relative to the working directory.

--execute, -x
run script in execution mode, e.g. restructure directory, splitt or rename module �les.

--force, -f
force a particular script or comand to run. The most common case is to overwrite existing directory
or �les.

--help, -h
show the built-in help text for a given script and exit.

--id ID
con�guration or experimentID to tag e.g. compile scripts, build directories, libraries and executa-
bles.

-l change uppercase letters to lowercase letters.

--make-jobs, -j N
numberN of processors (jobs) used by (g)make.
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--make-target, -t TARG
target for (g)make utility. Default value is ”all”.

--name NAME
model directory name.

--node, -n NODE
use the speci�ed [symbolic] node nameNODEfor header �le selections. This parameter is mandatory
if compile scripts are not created on the compile server or if header directories with site and OS
dependent speci�cations do not use `uname -n` (or a substring of `uname -n` starting with the �rst
character) in their name. IfNODE is not given `uname -n` (or a substring starting with the �rst
character) is taken.

--password PASS
use the provided password for authentication.

--revision, -r REV
check out environment or model version with revision numberREV. Alternatively, revision keywords
or date can be provided (see SVN manual).

--start-mode, -s SMODE
SMODEspeci�es the mode for launching the component models of a coupled model. Following
values are allowed: (1) ”NONE” for models not using OASIS coupling software, (2) ”MPI1” if
all component models are launched by the MPI unit and (3) ”MPI2” if all component models are
launched by OASIS using the MPIspawn command of the MPI-2 message passing library.

--stderr ERR
by default the error output of (g)make utility is redirected to �le
/ root/src/mod/ component/COMPcomponentID.err . If the parameter value is ”-”, the error
output will be printed on screen. If the parameter value is ”+”, the error output will be redirected to
the standard output device.

--stdout OUT
by default the standard output of (g)make utility is redirected to �le
/ root/src/mod/ component/COMPcomponentID.log . if the parameter value is ”-”, the stan-
dard output will be printed on screen.

--undo, -u
undo changes done with the last call of a script.

--url URL
e.g. url=http://svn-prism.zmaw.de/svn/prism/tags . No default.

--username UNAME
use the speci�ed username.

--use-lib-mpi ARG
use MPI library: ”no”/”yes”. The default value is ”yes”.

--use-lib-mpp io ARG
use MPPIO library: ”no”/”yes”. The default value is ”yes”.

--use-lib-netcdf ARG
use netCDF library: ”no”/”yes”. The default value is ”yes”.

--use-lib-scrip ARG
use interpolating SCRIP library: ”no”/”yes”. The default value is ”yes”.

--use-lib-xml ARG
use XML library: ”no”/”yes”. The default value is ”no”.
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--verbose, -v
print out as much information as possible while running the script or give a more detailed help text
(in conjunction with--help or -h ).
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