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About this handbook

The PRISM infrastructure software provides support for the full safisteps that is needed to perform an
experiment with an earth system model. The suite starts with the source toeleateand ends with the
visualization of model diagnostic output. This handbook describes onlpgmect of the full system, the
SRE (Standard Running Environment), i.e. the configuration and credtimum acripts and experiment
execution. For the first part, the SCE (Standard Compile Environment)hwdeials with retrieval of the
necessary source code and tool box from the repository, genecdtidakefiles and compile scripts, and
compilation, consult the handbook on SCEL®Bgutke et al(2007).

This edition describes the software release tagged as indicated on thgpagee The SRE development
is an ongoing process as is the writing of this handbook. These activitiesersiynchronized as much as
possible. Therefore, new editions of the handbook will be providedantthe same intervals as new soft-
ware is released with major modifications of the SRE. If model adaptation adigiteestarted, it should
thus be ensured that the newest edition of the handbook and softwaeisltican be downloaded from
the PRISM web sitetttp://prism.enes.ojr, together with the PRISM software, from the PRISM SVN
source code repositorttp://svn-prism.zmaw.de/svn/prism/tagg/util/running/doc/PRISMSCE. pdj.

Acknowledgment
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Introduction

The PRISM project aimed at the establishment of a climate research netwatkope. An important
step towards this goal is the development of a common flexible, easy-ten@ortable infrastructure
for earth system modelling.

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

In order to meet the requirements of portability, flexibility and extendibility at lovnteamance costs,
the SRE software is highly modularized and thereby gives the user a comoidféel| for all activities
possible within the SRE, independent of the models or platforms. Earth sysbelels, on the other hand,
have to meet a minimum of standards in order to allow the use of the SRE tools det macution and
automatic data processing. This makes it possible to have a portable toothgmecfiarming experiments
with coupled models which consist of an arbitrary number of component modelgferent computing
platforms.

The running environment comprises a standard directory structure \ghidscribed in detail in Chap-
terl. Itis closely connected to the source code directory structure of the(IS&fttke et al.2007).

The SRE includes a comprehensive set of utilities to configure modelimgras and generate standard-
ized tasks, i.e. scripts for model integration and for data management. fHskseare generated from a
base of partly platform and/or model dependent include files, which allewsrform experiments with
complex model configurations within different and heterogenous IT enrients from initialization up to
data storage and vizualisation. This method furthermore enables forasstyom of new coupled models
or new platforms since model and platform/site dependent sections ary deatified.

Experiment configuration, the tasks and their generation is topic of ChagreChapter3 we show how
the experiment workflow and data management can be adapted to givevildnenents. Chaptet gives
step-by-step instructions on how to perform simulations with an existing couptelel. Detailed infor-
mation on how to extend the system, i.e. how to adapt a new component orccougdiel or to include a
new platform/site, is provided in Chapter

The latest released version of the SRE can be downloaded either frooenitral PRISM repository
(http://svn-prism.zmaw.de/svn/prism/ ) or from the repository of M&D
(http://svn-mad.zmaw.de/svn/mad/Model/IMDI/ ) where the SRE is developed and main-
tained. Both repositories are based on$ideversion  versioning system (SVN)How to download the
whole SCE and SRE directory structure or only parts of the environmessizithed in detail i.egutke

et al.(2007).

If you plan to adapt a new coupled model combination to the SRE or to poriyttens to a new plat-
form/site please do not hesitate to contact us. We are interested in youreexgs and are happy to
answer your guestions. Besides, it is possible to integrate your chemgéise central SVN system.

!For details about the version control system Subversiomtpg/subversion.tigris.org/


http://subversion.tigris.org/
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Notes on usage of this handbook

Typewriter font is used to indicate file and directory names, Unix commarstaidard input of programs.
Variable parts of these strings are written in italics. For example, thanfilet _nodel .nc contains
input data for the model with model nanmedel . Table1 gives a list of the variables used in the
following chapters.

Variable  Description

nodel component model name

cpl mod coupled model name

node (symbolic) node name of the computing host

res horizontal resolution of a component model

cnp abbreviation for the model components: atm, che, srf, oce, ice, bgc
c one letter abbreviation for the model components: a,c,s,0,i,b

Table 1: Definition of the variables used in the handbook.
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Chapter 1

The SRE directory structure

A central feature of the modelling environment is a standardized directargtgre. It interfaces the
Standard Compile Environment (SCE) and the Standard Running Enviro(&E).

The checkout of a coupled model from the SVN repository provokemflation of the standard directory
structure with a root directory called as the tagged revision, if no expligetatirectory name is used
during checkout. The absolute path of this top directory is cdlledot in the following. It is possible
to rename this directory, but renaming or moving any other subdirectorgdfdl may cause errors.

The root directory contains several sub directories, which are disgleyFigurel.1l Here, we focus on
the directories that are part of SRE. Some of the directories are debsaribere details in the following
sections.

e In/root/tools scripts are provided for adaption of new component model, for conveddio
FORTRAN source code into HTML format with forward and backward lshkebprogramm calls
as well as for download of a certain coupled model from a SVN reposftagutke et al.2007).
Furthermore, several tools for automatic experiment configuration avetsifor running tasks are
provided.

e In/root/ ar ch the binaries and model executables are stored. The executables camebated
within SCE or provided from another source.

e /root/data contains tar-files with initial input data for coupled models.

e /root /xml provides tools and templates for generation of XML-formatted experiment dad¢sa
files.

e / r oot /util/running includes all utilities, tools, name lists, header files and functions needed
for task generation and experiment execution. Furthermore the geheettg files, within the
experiment configuration is specified, reside here in the subdirestbuyp .

e / root /experiments  contains scripts and directories needed to run the whole experiment work-
flow or parts of it.

1.1 Thel/root/t ool s directory

Here are general tools and drivers provided, which allow to triggesip@arts of the tasks, to test the
basic functionality, or to check whether e.g. processing and archivfingodel output was successful.
E.g. the scriptheck _archived _data checks, if model output data are stored in a given archive path.
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root
ﬁ ﬁ E_'_?r_ii_']
H b compile cplmod H bin I— expid
- mod running - build
- include - lib

Figure 1.1: Full standardized directory structure. The subdirectargh is created at compile time. The subdirec-
tory experiments is created at script creation time.

1.2 Thel/ r oot/ ar ch directory

This directory is not available from the SVN repository and is created dirdteompilation action. Here
reside the binaries and model executables. Model executables gdneoateithin SCE should be put
in the directory/ r oot / ar ch/bin and named asodel _i d[.MPI1,2].x . For coupled models the
coupler is regarded as component too and should be namepl er .MPI1,2.x

1.3 Thel/ r oot/ dat a directory

Tar-files with input data for a specific coupled model combination can bedsiof r oot /data/ cpl nod.
From the SVN repository tar-files with initial input data are available for TQMCand TOYOA4 only.
1.4 Thel/root/util/running directory

The/ r oot /util  directory, also introduced in the SCE handbobk&dutke et al.2007), contains tools
and scripts for compilatior/ ¢ oot /util/compile ) and for running {r oot /util/running ) of
coupled models. We focus here on the running branch, which is showrFigunel.2

running

tools setup headers functions adjunct_files doc

’~ Create TASKS.frm _| include

|
- config_setup H include_node |
|

—| incl_mod_mode/

setup_cplmod_expid — -
—| incl_cplmod_cp/mod |

—| include_node_mode/ |

Figure 1.2: The directory/ r oot /util/running
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The subdirectorytools contains a script to generate the tasks calledate _-TASKS.frm . It uses
several include files residing in subdirectoriehiefders and depending on the computing hastde,
the coupled modeatpl nod or the model componemtndel .

The setup files of different experiments defined by the user are stortbe isubdirectorysetup . A
detailed description of the tasks and their generation is given in Chapter

The subdirectonyfunctions  contains auxillary shell functions and scripts called during experiment
execution.

Some models need ASCII input files (namelists etc), which for example cahgahodel configuration
and integration duration. They are kept in subdirectmdjunct _files . Most prominent among the
adjunct files is the input file of the coupler OASIS3 calleincouple . A specialnamcouple version
is distributed with each of the coupled models in the file

adjunct _files/oasis3/namcouple _cpl mod. For more information omamcouple please
read Sectiorb.1.5

The subdirectorgloc contains documentation on SRE.

1.5 Thel/root/ experi nents directory

Theexperiments  directory is not available from the SVN repository but is installed when tee des-
fines a new experiment. All user experiments are stored in subdirectdrediehwith the experiment ID
(expi d). The directory r oot /experiments/  expi d contains all that is needed to run the specific
experiment, as shown in Figute3for an experimenéxpid2.

[ [ |
expid1 expid2 expid3
SRE file system
variables (setup) / home work
bin input outdata restart log scripts work
mod1 | mod1 | expid2.run
expid2.prep
moad2 | mod2 | expid2.post
coupler | coupler | expid2.mon
expid2.arch
— mod1_expid2[.MPIN].x
— mod2_expid2[.MPIN].x
— coupler.MPIN.x

Figure 1.3: The SRE subdirectorgxperiments . As example the unfolded subdirectory tree for an experimen
with expid2 is shown. Variablebome, data , archive , andwork refer to configurable variables of
the experiment setup.

As compilation, execution, post processing, monitoring and archivingaigys happens on a single
machine, the directory structure might span several file systems on lsexaaines. E.g. the variables
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dat a, hone, andwor k determine paths on the compute node, but egchi ve assign the archive
host and path, where model output is archived. All these settingstetamfigurable variables of the
experiment setup as described in secfich

The executables of the component models and the coupler are pldgedlah/experiments/  expi d/bin
They are copied from the directofyr oot / ar ch/bin into experiments/  expi d/bin at the be-
ginning of the experiment and stay unchanged on the computing host urgilthef the experiment, even
if a model was recompiled.

The input data needed for experimentpi d are stored irf r oot /experiments/  expi d/input

Each of the component models and the coupler have separate input @éatarges. Analogously, sep-
arate directories for the output daexperiments/  expi d/outdata/ nodel ) and the restart files
(experiments/  expi d/restart/ nodel ) of the components are defined. The adjunct files of the
component models and of the coupler are copied from thaot /util/running/adjunct _files
directory to the models input directories at the time the tasks are created.

The directory r oot /experiments/  expi d/log contains the log files created by the model compo-
nents at run time and the standard output files of the runs.

The scripts (tasks) used to execute the experimept d can be found irh r oot /experiments/  expi d/scripts
Depending on the setup of the experiment there might be scripts for rymmrocessing, post process-

ing, monitoring, archiving, and data base filling. At run time two additional Vil#ide created and placed

into this script directory, namelgxpi d.log andexpi d.date . Both files are important for the course

of the experiment and must not be removed.

The directory/ r oot /experiments/  expi d/work is the working directory at run time. At the be-
ginning of each run the content of this directory will be deleted automaticalignThe executables and
input files used for the run are moved to here. When the run is over thetasitpansferred from there to
the experiment’s output data directoriés ot /experiments/  expi d/outdata/  nodel ).



Chapter 2

Experiment configuration and tasks

Usually, model experiment execution is partly model and site dependenttieuggh the main part of the
underlying scripts is identical for all platforms. Some parts (as e.g. furectiothe calendar) can be used
with all model combinations. To minimize the effort of portability and maintenand@llistributions

do not contain run scripts or other ready-to-use tasks, but a tool eraterthe tasks from a collection of
short include files.

The usage and syntax of this central sc@peate _TASKS.frm and the basic settings are described in
the next sectior2.1

The first call ofCreate _-TASKS.frm creates a setup file. The setup file, where you can configure your
experiment, is subject of Sectior’&s2and 2.3,

The execution of a model experiment consists of different tasks, ¢ioeviiog the other in order of launch-
ing. These tasks are created by the second and subsequentCedlaté _TASKS.frm with the same
experiment ID - corresponding to the settings in the setup file. Details atskugémeration are given in
Section2.4. The features of the different tasks are described in Se2t®and the usage and functionality
of the functions are explained in Sectiéh6.

2.1 Creat e_TASKS. f r mand basic settings

The assemblage of include files is performed by a script célledte - TASKS.frm . It makes use of
the GNU M4 macro processor. The script resides in the diredtogot /util/running/tools
Create _TASKS.frm needs at least two input parameters and the others are in most circurasipnce
tional :
e The name of the coupled modgdlmod the tasks are created for is mandatory and the only position
parameter
e The option--id | -i EXPID is mandatory and assignes the given ID to the experiment
e The option--node | -n NODE specifies the compute node, for which the tasks will be gener-
ated, and is set by default &% uname -n) of the machine wher€reate _TASKS.frm runs

on.
e The option--compiler | -c COMPILER is only required if there are more than one compiler
is available for the specified node
e By--file | -F FILE you can choose another setup file instead the by default generated setup
file

e With the option--metadata | -m given meta data will be written in XML files
By enteringCreate _-TASKS.frm -h -v  one gets the usage message, as shown in Bable

The first call ofCreate _TASKS.frm for a specific coupled model and experiment ID leads to the gen-
eration of a setup file/ oot /util/running/setup/setup _cpl nod_expi d). This file contains
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NAME
Create_TASKS.frm - generate whole set of tasks and running s cripts
for a coupled model run of supported IMDI model combination.
SYNOPSIS
Create_TASKS.frm [OPTION]... --id, -i EXPID CPLMODEL
DESCRIPTION
Creates by the first call for the specified CPLMODEL and corr esponding EXPID
a setup file. By subsequent calls tasks and run scripts are ge nerated according
the corresponding setup file setup_ CPLMODEL_EXPID
CPLMODEL
required command line parameter which must be acronym of a co upled model.
If the typed acronym is not a valid model, list of all locally a vailable
coupled models is printed and execution of the script is stop ped.
OPTIONS
--help, -h
show the built-in help text and exit.
--verbose, -v

set verbosity on. In conjuction with --help option
display this more detailed help text.

--id, -i EXPID
(required) use the specified configuration or experiment E XPID to tag the
generated compile scripts, build directories and executab les
(except for OASIS3/4 and TOYCLIM). The default value is mode |
dependent.
--node, -n NODE
symbolic node of compute host. This is by default ‘uname -n‘, except
running the script on cross (node name 'ds?’ at DKRZ), where t he tasks
are created by default for the compute host hurrikan.dkrz.d e.
It is required if
- site and OS specifications should be taken, which are diffe rent
from the specification for the default ‘uname -n‘, i.e. from the platform
where it is created, or
- the login host is not explicitly supported by its hostname ( ‘uname -n‘) as
compute host. In this case you have to specify the appropriat e
architecture instead.
If you type a not supported platform or architecture, a list o f all supported

'symbolic node’ names will be printed.

--compiler, -c COMPILER
acronym (pgi, nag etc.) of the compiler the used model execut ables are
compiled with. This is required if more than one available, a s for
architectures as linux86, crayxl, linux-x64, aix or sunos

--file, -F FILE
the file FILE in the setup directory is used as setup file
instead the by default generated setup_CPLMOD_EXPID

--metadata, -m
fill xml-formatted metadata files.
Note that this is only one step in the full suite.
The option has to be activated in all scripts in order
to retrieve all metadata known in IMDI.
Use the verbose option for meta data generation control mess ages.
Note: the meta data generation is not yet active. No use to use it.

Table 2.1: Usage ofCreate _-TASKS.frm . The text was produced by typing/Create _TASKS.frm -h
-v " in the directory/ r oot /util/running/tools
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a list of all configurable variables for the selected coupled model. Itseete edited according to the
experimental design. Comments give a short description of the varialdesnaoverview of the choices.
More information on the setup file is given in the next Secfdh

To generate the task&eate _TASKS.frm needs to be called a second time with the same parameters. A
check of the setup is performed. If the selections are not consisteiatheg are missing or unknown the
setup check will fail. In this case the user needs to correct the setupiaudagate _-TASKS.frm again.
When the setup check is passed successfully the tasks are creatati@sixgeriment setup file. The tasks
are transferred to the computing host in the permanent script diregtianye/experiments/  expi d/scripts
At the same time the adjunct files needed for the run are transferred tatip@onent models input directo-
ries on the computing host. Figu2el gives a graphical overview of the usage@eate _TASKS.frm .

Repository

header files
depending on

- component model
- coupled model

- node

TASK SCRIPTS GENERATOR

ﬂm4
= --Igjp_cplmodel_expidl
A :
\

N TASK SCRIPTS GENERATOR

- v

_______ setup_check

Dm4

—
el €Xpid.prep

expid.run Pre processing (ini & bound. data)

Model integration I

— expid-mon
s @xpidl. pOSE Graphical monitoring

expid.arch | Output data post processing I
expid.dbfill LAChving |
Data base filling I

Figure 2.1: Schematic view on the tasks generation usingate _TASKS.frm .

2.2 The setup

The setup of an experiment contains the users choices of all configwaiables of a coupled model. It
gives a precise description of the experiment configuration which is alsalle for documentation of the
experiment. The setup is created®@seate _TASKS.frm (see above) and is used for task generation.

This section gives an overview of the structure of the setup file and ezplanvariables that need to
be defined. As the tasks the setup itself is made up from several includddpesding on the coupled
model, the component models or the node, as shown in fRy@re

An example for a setup file can be found in the Appendix
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Section Include file name
0.1 Experiment settings config_experiment.h
0.2 Model components config_components_cp/mod.h
1.1 Coupled model config_cplmod_cp/mod.h
1.2 Tasks specification config_tasks_cp/mod.h
1.3 Time control config_timecontrol.h
config_timecontrol_cp/mod.h

1.4 |Initialization config_initial.h
1.5 Message passing config_mpi_node.h

° 1.6 File systems config_file_systems.h

p 1.7 Restart control config_restart.h

5 config_restart_cp/mod.h

b 1.8 Platform specific specif. config_site.h

N config_site_node.h

o 1.9 Unix commands config_commands.h

3 .

config_commands_node.h

1.10 Remote processing config_remote.h
1.11 Pre Processing config_preprocessing[_model].h
1.12 Post Processing config_postprocessing[_model].h
1.13 Monitoring config_monitoring[_model].h
1.14 Archiving config_archive.h
1.15 Data base filling config_dbfilll_model].h
2.  Complete setup complete_setup_cp/mod.h

Figure 2.2: Structure of the setup. The file is composed of several hdddsy some of them depending on the
coupled model combinatiorcpl nod), the component modefrpdel ), or the platform/site{fode).
The framed part of the setup can be modified by user to confeyuexperiment.
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0. BASIC SETTINGS

How the basic settings axpid , cplmod andnode are set byCreate _TASKS.frm is discussed
already in the last sectio®.1 They should not be changed in the setup file.

1.1 COUPLED MODEL SETTINGS

The include fileconfig _cplmod _cpl nod.h builds the first section of the setup file, which can be
modified by he user. This section lists all variables defining the componentsraidbe selected coupled
model combination. Only variables that give a choice are mentioned. FOMOBSA0 (ECHAMS +
MPIOM) for example the horizontal and vertical model resolutions neee tgplecified, whereas the toy
model resolutions of TOYCLIM are fixed and do not appear in the userfaute.

There are some specifications needed for the coupler with all model cainhiyaas the three character
job ID (jobname ) or the standard output extenmtld¢gprt ). Other variables (e.ggridswr  stating
whether or not new grid description files should be generated at run tiepend on the coupled models
flexibility.

1.2 TASK SPECIFICATION

In this part the generation and running of optional tasks (preprocgspistprocessing, monitoring,
archiving, dbfill) can be switched on or off as shown in the taBl2 Detailed description of the tasks is
foundin 2.5

Task switch Default Description and dependance
set-
ting
preprocessing yes This task is only available for the regional models as CCLM and is called
for within the run script before model execution.
CLM
monitoring no Monitoring is submitted direct after model execution is finished and/or the
postprocessed data to plot are available.
postprocessing yes Post processsing is as well submitted from the run script after maztziteon
and is highly model component dependant.
archiving no Archiving can only executed if post processing is performed andbisigted
at the end of the tasROST
dbfill no Database filling can only executed if post processing is finished, parailel

with archiving

Table 2.2: List of the optional task switches. They can be switched ahathby setting toyes or no

1.3 TIME CONTROL

The section time control is identical for all coupled model combinations ancdés

The calendar typeal t ype used by the component models and by the coupler needs to be the same. l.e.
the corresponding choices are given by the OASIS3 coupler.

An experiment spans a long (simulated) time period and is divided into seuesa(or chunks) of equal
length. The experiment length is given byi t i al _dat e andf i nal _dat e.

The duration of each run (or chunk) can be specified as number of yggear ), months fimonth),
days fiday ), hours fhour ), minutes tminute ), secondsr{second ) or component model time steps
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(nstep _nodel ) within a run. Depending on the calendar type not all combinations of tresables
are allowed.

The possible choices for the time control variables are listed in the @&Ble

Variable Settings Description
caltype 0 Gregorian calendar without leap year (365 days per year)
1 (de- Gregorian calendar with leap years
fault)
n Equal length of months (e.g. 30 for 30 days months)
initial _date YYYY- MBt&iiing date of the experiment
final _date YYYY- MaBdate of the experiment
nyears n Length of one chunk given in years
nmonths n Length of one chunk given in months
nyears n Length of one chunk given in days
nstep _nodel n Length of one chunk given in component model time steps

Table 2.3: List of time control settings

1.4 INITIAL DATA AND SETTINGS

Initial data for a coupled model run are distributed in a tar-file containing ftialidata of all the compo-
nent models. In case the variahise _initial _tarfile is set toyes this tar-file will be transferred
from the archive, defined by the varialdechive _in . If the initial data are already available no input
data tar-file needs to be used. The varidhte allows to specify the version of the initial data tar-file.

1.5 MESSAGE PASSING

The section about the message passing method used for OASIS commurigapewific to each plat-
form. So, the defaults are appropriate for the machine you are workintndhis section you define the
launching mode of the coupled modeatessage _passing _method=MPI2 if coupled model schould
be spawned by coupler aPI1 otherwise and whether buffered MPI serdénd ) should be used.
Also, the MPI library implementation (e.gapich, mpich2, openmpi ), paths tampiexec , and the
number of processors used for the mpiexgmrocmpi ) can be specified. On most machimggocmpi

is zero, but for example fujitsu needs a processor exclusively for e M

1.6 FHLE SYSTEMS

The variables defined in the file system section are the roots of the PRI8Nastiadirectory treel(3).
The defaults given here correspond to a setup with only one file systemeomachine (a commaon root
for the whole tree). For a different setup the root directories of theviatig file systems need to be
adapted.

hone: The home file system defines a permanent file system on the computing host. The tasks a
placed there. ICreate _-TASKS.frm is not run on the computing host the variable is used for the
transfer of the tasks via ftp. In this case it is not possible to use envirdnragables (as SHOME).

dat a: Thedata file system resides on the computing host. It needs to be capacious eoolmyige
data files and should conserve the data at least for some days. It slaweld fast connection to the
temporary working directory. Input, output, and restart data for themxgnt are stored on this
file system and will be transferred to the working directory at run time.



2.2. THE SETUP 15

ar chi ve: The archiving file system is used for archiving of the input and outpta df an experiment
for along time. At the end of each run the data will be saved first onldlt@ file system and then
(if desired) in thearchive . The archiving file system does not need to reside on the computing
host. If it resides on a remote host files will be transferred by ftp or logtear user defined method
of file transfer (compare section Unix commands).

archive.i n: Thearchive _in file system is a file system to store initial data that can be used for
several experiments of several users. At the beginning of an expwritrie looked for the input
data first in the experiments input directories onda¢a file system. If the data is not available
thearchive _in is checked. Tharchive _in file system must reside on the same host as the
archive file system érchiving  _host ).

wor k:  The working directory resides on file systemork . Its time horizon does not need to be longer
than a run. At runtime all files needed are transferred to the (temporarkjng directory.

conpi | e_server andconpi | e_pat h: The variablecompile _server gives the node name of
the compiling host. Theompile _path defines the directory on the compiling host where the
executables are placed. Both variables are only important for the firséfran experiment. At
the beginning of an experiment the executables needed are trandferrethe compiling host to
the experimentbin directory on thedata file system. This assures that the latest versions of the
executables is used.

1.7 RESTART CONTROL

All the components of the selected coupled model combinations can eithefratarinitial conditions
(climatology) or from restart files of a previous experiment. There aegethariables to be specified per
componentcnp_restart  is needed to specify whether (1) or not (0) to start from restart fifesd of
the component models starts from a restart file the filename has to be spiecifigulrestart  _file
Besides, for some models the age of the restart file is neegddge ). This is the number of simulated
years since the start from initial conditions. In this case it is not possibl@atban experiment from a
date other than first of January.

1.8 PLATFORM DEPENDENT SPECIFICATIONS

This section is intended for system specific variables (e.g. queueingrsyséene of the batch queue,
environment variables). They might not be relevant on other platforresefally, the header file comes
with reasonable defaults.

1.9 UNIX COMMANDS

In this section some Unix commands are defined (see Tald)e This allows to specify paths to the
commands if versions other than the default need to be used. Besidesp#siblp to specify special
options for a command that might not be available on all platforms. The defaullss section are

specific for the platform the tasks are created for.

1.10 REMOTE DATA PROCESSING
1.11 PRE PROCESSING
1.12 POST PROCESSING

The setup only contains a post processing section if post processiegdschfor output data of one of the
experiments component models. The variables depends on componeit arablexternal postprocessing
tools used.
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Command Description

mkdir create a new directory, possibly with missing parent directories (-p)

cp copy, possibly without changing the time stamp (-p)

rm remove a file or directory

rtp remote transfer protocol (e.g. ftp, gridftp, ssh), possibly with options

put _archive special command to put data to band archive (e.g. dsmc)

get _archive special command to get data from band archive (e.g. dsmc)

gunzip unzip a file that was zipped using gzip

job _account receive a job account at the end of the run (not needed on all plafforms

gsub submit a job in batch mode. To run the job interactively the variable has to be
defined empty (*”) or set tmohup .

cdo climate data operator

python python

Table 2.4: List of the Unix commands defined in the setup. The site spedéfault values of these variables are
defined i inconfig _commands_.node.h .

1.13 MONITORING

1.13 ARCHIVING

The variablearchiving  _host defines the name of the machine used for archiving. If execution and
archiving take place on the same machine this variable can stay empty.

1.15 DATA BASE FILLING

The variablearchiving _host defines the name of the machine used for archiving. If execution and
archiving take place on the same machine this variable can stay empty.

2.3 Completion of setup

The setup file contains all configurable parameters (compare s&#pnHowever, depending on the
model and on the platform there are parameters that need to be definedtwhthoiser having a choice.
These parameters are defined iroot /util/running/headers/include _cplmod _cpl nod/complete
This file also contains derived variables. Tdetup andcomplete _setup together contain the com-
plete list of variables needed for the different tasks (Tabe

2.4 Generation of the tasks

As mentioned above the tasks are assembled from several include filssddegpon the coupled model,
the component model or the node. Others can be used for all models dasall s

2.5 The suite of tasks

An experiment is composed of one or several consecutive runs. riaatonsist of one or more tasks.
The tasks currently supported within the SRE are running (i.e. particuléegration of the coupled
model), preprocessing, monitoring, post processing, archivingdatadbase filling. At the beginning of
an experiment the run script is submitted. When the model integration of theufirss completed, the

_set
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Predefined Variables

expid
cplmod
node

components
atmmod
chemod
srfmod
ocemod
icemod
bgcmod
coupler

experiment ID (input parameter f@reate _TASKS.frm )
coupled model name (input parameter @reate _TASKS.frm )
node name of the computing host (input parameter for
Create _TASKS.frm or $(uname -n))

component models making up the coupled combination
atmosphere model

atmospheric chemistry model

surface model

ocean model

ice model

bio-geo-chemistry model

coupler

Variables for all Components

res .cnp
vres _cnp
cnpvers
ncdt

nproc cnp
nthread cnp

ncplproc cnp

horizontal resolution; grid acronym

vertical resolution; number of vertical layers

component model version; used in the executable name
model time step of the component [sec]

number of MPI processors used by the model

number of OpenMP threads used by the model

number of mpi processors communicating with the coupler

Variables for the Coupler

dto2a

Exchange time step from the ocean to the atmosphere [sec]

dta2o Exchange time step from the atmosphere to the ocean [sec]

dtb2a Exchange time step from the bio-geo-chemistry to the atmosphere [sec]
Number of Processors

ntproc total number of processors

Time Control

caltype calendar type

initial _date initial date of the experiment

final _date final date of the experiment

nyear number of years per run (chunk)

nmonth number of months per run (chunk)

nday number of days per run (chunk)

nhout number of hours per run (chunk)

nminute number of minutes per run (chunk)

nsecond number of seconds per run (chunk)

nstep _cnp number of seconds per run (chunk)

Restarting Options

cnp_restart flag stating whether or not a component is starting from restart files
cnp._age number of years since start from initial files for the component

cnp_restart _file ext
message _passing

bsend
nprocmpi

restart file name of the component; use extension if more then one restart
file is needed

message passing method for launching of the coupled model:

MPI2 if spawned bycoupl er , MPI1 otherweise

flag stating whether or not to use buffered sent with MPI

number of processors reserved for mpi

Table 2.5: Variables of setup and complesetup. Depending on whether or not the user has a choice aiahlea
it is defined either irsetup _cpl nod_expi d or in thecomplete _setup _cpl nmod.h
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run script submits itself again for the integration of the next run. Besidasibinits the next tasks. In

the case displayed in FiguBe3these are the post processing and monitoring tasks. At the end of thepost
processing script the archiving task is submitted. In case of errorsdhiwiag script is run again until all

files are saved successfully.

Not all tasks are mandatory for a successful experiment. Currengpr@eessing is supported as an extra
task for regional models (e.g. CLM, CCLM) only. Postprocessing, mangomland database filling are
optional. These tasks are highly model component dependent. It is uprtoouadapt the code for his
needs. Whether or not archiving is required is site dependent. Fudhersome preconditions should be
fulfilled for special tasks.

Pre
processing

MONitoring

Start RUN
Re RUN
Stop RUN

Forcing
data

POST
processing

DB-
Filling

Figure 2.3: The suite of tasks of an experiment. Here the tasks for rgnipiost processing, monitoring and archiv-
ing are shown.

2.5.1 Running

The run scriptéxpi d.run manages the integration of a coupled model and submits the other tasks as
shown in Figure®.3and4.1

At the beginning of an experiment executables of the model component®apter are transferred from

/ root/arch/bin directory on compile host to thaat a directory on computing host. Also, input and
restart data are put ifidata/input and $data/restart directories. After the model integration
output data and log files are moved from the working direc&®wmprk into the $data/output and
$data/log  directories. Finally, the run scripts resubmits itself for the next run andtealy submits

the follow-on tasks. Figur@.4 shows the structure of the run script. As the other tasks it is composed of
several include files depending on either the coupled model, the node aortipnent model.

The run script starts with introductory comments on the experiment followatidogommands for the
gqueueing system. The next section contains a list of variable definitions.isTHescribed in detail in
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Comments comments_running.h
comments_cplmod.h
Job directives ngs_commands.h
Prologue prologue.h
Settings and setup_cplmod_expid.run
Definitions complete_site_cplmod_node.h

complete_setup_cplmod.h
job_directory_node.h
calendar.h
define_functions.h
define_directories.h
Preparation save_logfile_node.h
get_tarfiles.h
create_workdir.h
get_executables_cplmod.h

get_input_ini.h
[ Preprocessing submission] [submit_preprocessing.h]
Get input [get_input_coupler_cplmod.h]

get_input_model.h
namelist_ini.h
[namelist_coupler_cpimod.h]
namelist_model.h
launching_ini.h

Integration launching_cplmod_node.h
save_output_ini.h
[save_output_coupler_cplmod.h]
save_output_model.h
final_check_saving.h

Job submission submit_next_job.h
[submit_monitoring.h]
[submit_postprocessing.h]
[submit_archiving.h]

Output saving

Figure 2.4: The structure of a run script. It consists of several incliilés, some of them depending on the coupled
model ¢pl nod), the platform/siterfode) or the componeninfdel ). Include files depending on the
model components are listed only once in the figure. Howéneretis one file of the same kind for each
component model and for the coupler. Inclusion of files inesgrackets depends on coupled models
and user-selected optional tasks.
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section®2.2and 2.3 The run script makes use of several KornShell functions and s¢sggsSection2.6
and2.7).

The preprocessing phase starts with the creation of directories. Altalires needed for the experiment
are generated at run time during the first run. This includes directoriesremote archiving host. The
executables of the component models and of the coupler as well as inpardaransferred to the working
directory. Name lists needed by the component models are generateccatobements. Execution of
the coupled model is triggered by MPI commanddainnching _cpl nod_node.h . Within the post
processing phase model output is saved. Finally, the run script submitexh&asks.

2.5.2 Pre processing

2.5.3 Monitoring

The output of an ongoing experiment can be visualized with the optional mioigjtiask €xpi d.mon).
Within this task time series of output variables are generated, plotted, eamlaissl to HTML-formatted
pages, which can be used to monitor the experiment using the web br&iggee2.5shows the structure
of the monitoring script.

Comments comments_monitoring.h
comments_cplmod.h

Job directives ngs_commands_monitoring.h

Prologue prologue.h

Settings and time_parameters.h

Definitions setup_cplmod_expid.mon

complete_setup_cplmod.h
job_directory_node.h
define_functions.h
define_directories.h

[ ,Remote’ Proccessing commands] | [ processing_commands.h]
Preparation get_tarfiles.h
create_workdir.h
get_executables_cplmod.h

get_input_ini.h
[submit_preprocessing.h]
[ Preprocessing submission] [get_input_coupler_cplmod.h]
Monitoring monitoring_model.h

monitoring_coupler.h
final_check_monitoring.h
Archiving submission [submit_archiving.h]

Figure 2.5: The structure of a monitoring script. It consists of sevamalude files, some of them depending on
the coupler ¢oupl er ) or model componentsrodel ), corresponding to what ouput fields should be
monitored. Include files depending on the model componastagain listed only once in the figure.
Inclusion of files in square brackets depends on user-eel@gitional tasks.

The parametemonitoring  determines whether or not this task is generated. If no graphical monitoring
is wanted setrfionitoring=no ) the parameters in the monitoring section of the setup are irrelevant in
this case.

The time series are updated after each run period and merged to plot daithlyneeasonal and yearly
means. This provides on one hand controlling and monitoring the currpetiment status, but also a
basic analysis of the whole experiment at the end or a zoom on a certain tilae sc

To plot the data the graphics packdgadplot (Meier-Fleischer2004 is used to interface GrADS and
GMT. The sources ahadplot are provided in the functions directary oot /util/running/functions

or tool directory/ r oot /tools  respectively. GrADS and GMT should be installed on the machine,
where the monitoring task will be run. The produced images are in GIF formhe python script
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thumpTab4www.py is used to generate the HTML pages. On this pages the images are organized
into tables with thumbnail previews. By clicking on a thumbnail the correspgnidige size image is
displayed.

Monitoring can be carried out on the compute server or on an extragsiogehost where the visualization
software is installed. In the latter case all output data needed for the mogitwercopied to this host. The
monitoring strongly depends on the content of the output files of the compaoralels. The monitoring
section of setup allows to specify a list of variables to be displayed. Commdhdoupled models are
the OASIS3 output files produced by the mpp-io library with the options EXPOUGNOUT (compare
Valcke et al, 20043.

In the output directory of the coupler you can found - at least if the éinsink of your experiment is
finished several html files, which can be loaded and reloaded in a walséroE.g. the figure€.1, C.2
and C.3show for a concrete experiment the html pages and plots continouslyagedeiuring the run.
By clicking of one of the figures, there will be pop up the e.g. the chosan ye

2.5.4 Post processing

The postprocessing task is switched on watstprocessing=yes in the experiment setup file. This
task is highly model dependent. So far, post processing is supportéef{6OSMOS model family, CLM
and CCLM. Figure2.6 shows the structure of the post processing script.

Comments comments_postprocessing.h

Job directives ngs_commands_postprocessing.h
Prologue prologue.h

Settings and time_parameters.h

Definitions

setup_cplmod_expid.post
complete_setup_cplmod.h
job_directory_node.h
define_functions.h
save_output.ini.h
define_directories.h

[ ,Remote’ Processing commands ] [ processing_commands.h]

Postprocessing postprocessing_model.h
final_check_postprocessing.h

[ Archiving submission] [submit_archiving.h]
submit_next_postjob_cplmod.h
epilogue.h

Figure 2.6: The structure of a post processing script. It consists afrsévnclude files, some of them depending on
the coupler ¢oupl er ) or model componentsrpdel ), corresponding to which model ouput should
be psot processed. Include files depending on the model aoengoare again listed only once in the
figure.

The external software used during the postprocessing should be idsiallthe processing host. These
are afterburnér(only for ECHAMS5), CDC, and NCG (for CLM and CCLM only).

Post processing can be performed on the compute host as well as i@ teost. For the latter case
the processing host must be setpiostprocessing  _host , and furthermore irpgsub the submit
command can be specified, because it may differ from the commsunal, the run script is submitted
with.

Standard post processor for ECHAM developed at MPI-M. For rdeteils seéttp://www.mpimet.mpg.de/ afterburner/
2Climate Data Operators developed at MPI-M. For more detailfitpg/www.mpimet.mpg.de/fileadmin/software/cdo/
netCDF Operator, sdwtp://nco.sourceforge.net/
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2.5.5 Archiving

The archiving taskgxpi d.arch ) is used to save model output in a permanent archiving file system.
This file system can reside on the compute server or on a remote archdghdrthe saving phase of the
run script the model output is transferred from the working directory ¢éadtita file system (compare
section file systems of sectidh2?). This file system should have fast access to the working directory
but is not necessarily permanent. The archiving task transfers thérdatdahedata file system to the
permanenarchive . Figure2.7 shows the structure of the archiving script.

Comments comments_archiving.h

Job directives ngs_commands_archiving.h
Prologue prologue.h

Settings and time_parameters.h
Definitions

setup_cplmod_expid.post
complete_setup_cplmod.h
job_directory_node.h
define_functions.h
define_directories.h
save_output.ini.h
arch_logfile_node.h

[ ,Remote’ Processing commands ] [ processing_commands.h]
Archiving [wait_processing_done.h]
archive_output_coupler_cpimod.h
archivng_model.h
archive_output_cplmod.h
archivng_potprocessd_model.h
final_check_archiving.h
Epilogue epilogue.h

Figure 2.7: The structure of a archiving script. It consists of sevenalude files, some of them depending on
the model componentsnfdel ), corresponding to which model ouput should be filled. Ideldiles
depending on the model components are again listed onlyiornhbe figure.

Archiving is the final task of the tasks family of a run. After each file trangfie size of the archived file
is checked. If one or more files are incomplete or missing the archiving s&rgsubmitted until all files
are archived completely.

The variablearchiving  _host defines the name of the machine used for archiving. If execution and
archiving take place on the same machine this variable can stay empty. Withidigearchiving _job

one defines whether archiving is part of the run script or whetheparate job is generated to save the
output data on an archiving host. The latter is mandatory if output datgpmstssing or monitoring take
place.

2.5.6 Data base filling
The data base filling taslexpi d.dbfill ) is currently supported for the COSMOS model family only.

To run this task write access to the CERA DB is required. Fi@uBshows the structure of the data base
filling script.

2.6 The functions

To keep the tasks as clear as possible several KornShell functiossi@pis, which are stored ifrr oot /util/running/func
are used. The functions and scripts are part of the tasks for all madalsmatforms. Their functionality
is described below.
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Comments comments_dbfill.h

Job directives ngs_commands_dbfill.h
Prologue prologue.h

Settings and time_parameters.h
Definitions

setup_cplmod_expid.dbfill
complete_setup_cplmod.h
job_directory_node.h
define_functions.h
define_directories.h

dbfill_.ini.h

[ processing_commands.h]
[ ,Remote* Processing commands ] [wait_processing_done.h]
Data base filling dbfil_model.h

final_check_dbfill.h
Epilogue epilogue.h

Figure 2.8: The structure of a data base filling script. It consists oesahinclude files, some of them depending
on the model componentsgdel ), corresponding to which model ouput should be filled. Idelfiles
depending on the model components are again listed onlyiartbe figure.

function get _nodel _resol uti on

This function is called to get the acronym of a grid a component model isngron from the model
name. The function does not need an input parameter but uses whatestiyjudefined by the variable
model . It returnes the variablees , which is the grid acronym for a component model and the name of
the coupled model for the coupler. The function is needed to define the foati and output directories

of the archive.

function get tarfile

The initial data for a coupled model run is distributed in a tar-file. For cougpednodels TOYCLIM and
TOYOAA4 the tar-files are available from the SVN repository in the directargot /data/ cpl nod.
Depending on the user specifications in fe¢up at the beginning of an experiment the initial data can
be transferred from the remote or local archiving host. The initial datebeilin-zipped and un-tarred in
the input data directories of the specific experiment. If the data is alreadlglale in the input directories
the user can suppress the data transfer by specifigaginitial _tarfile=no . As the data transfer,
the un-zipping and the un-tarring is time consuming funcgen _tarfile is called only at the first run
of an experiment.

function get file

At the beginning of each run all input data including restart files and natsenked to be available in the
working directory. Functiomget _file is called to transfer these files. The function first checks for the
input file in theinput/ nodel directories of the experiment on tiat a file system. If the file is not
available it checks the archivar(chi ve_i n) that can be located either on the computing host or on a
remote machineaf chi vi ng_host).

The executables of the component models are transferred to the wonldnogpdy using functiomget _file
as well. If the executables are not available ondhé a file system they are transferred from the compile
server.

Optional input files (e.g. re-mapping matrices for OASIS SCRIP interpolatidhbe transferred to the
working directory if they are available. If not the run will continue withowtgk files.

The function prints a short log message about the file transfer to staolgmat.
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function save_fil e

The functionsave file is used to save output and restart data at the end of each run. Thédumac
tionality of save _file is depending on whether it is called in the run script or in an archiving tscrip
At the end of a run the output data is transfered todhéa file system on the computing machine. If
the archiving file systemaf chi ve) is different from thedat a file system and if no separate archiv-
ing task exists, the data is subsequently saved irathehi ve. This file system can be located on the
compute server or on a remote archiving host, which has to be asigreedclhy vi ng_host . The call

of save _file in a separate archiving task will cause the file transfer fronditiea to thear chi ve

file system. When all data is transferred successfully toathehi ve file system it will be by default
removed from the&lat a file system.

Restart files usually should not be archived at the end of a run as thayeaded for the next run. It
is possible to give the name of the restart file of the previous run as an addlitgput parameter of
save file . Then at the end of the run the current restart file will be stored inl#ie file system but
the restart file of the previous run will be archived.

#

#-- Log file

#

save_file ${atmmod} log Imdz.x.prt0  \

${date} ${enddate} Imdz.x.prt0

#

#-- Restart file

#

save_file ${atmmod} restart  restart.nc \
${expid}_${enddate}_restart.nc \
${expid}_${prevdate}_restart.nc

Two calls of functionsave _file  to archive a log and a restart file of the atmosphere model LMD lines are
part of the include filsave _output _Imdz.h . Note that for archiving the restart figave file is called with
the name of the restart file of the previous run as a fifth patame

Before the file transfer starts the date of the output file is compared with theotla reference file that
was created right before model submission. If the output file is older treanetierence file it was not
updated at runtime. In that case the function will wait some minutes to asstitkelwutput file is written
completely before saving it. This check turned out to be mandatory on sotfarpis.

Asget file functionsave file prints alog message to standard output.

The following two scripts substitute the complex functionality of funcsane file , whereby the data
processing parts is splitted in three two steps :

1. Merge files together, e.g. concatenate all monthly model output files atbatdeam in one yearly
file or collect all restart files of several model components of the coupladkl in one tar file

2. Transfer the given file to the archive

shell scriptnerge fil es

Merge files together, e.g. concatenate all monthly model output files of stidstan in one yearly file or
collect all restart files of several model components of the coupled nmodeak tar file

shell scriptarchivefile

Transfer the given file to the archive
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shell scriptr enot e_t r ansf er

Theremote _transfer  script is used for data transfer from one machine to another via file enansf
protocols as ftp, Iftp, gridftp, ssh, eccopy or local file system commarts script replaces the formerly
used functiorecfill . The scriptis called from functiorget _tarfile  ,get fle andsave file

function check_si ze

After each file transfer it is checked whether the file was saved compl&tedysize of the source and the
target file are compared using functioheck _size . The function requires six input parameter. These
are source file name, target file name, file type, remote transfer protenute host name, remove flag.
With this input can be specified whether or not the source and targetriééscated on the same machine
and whether or not the source file should be removed when archiviaguezessful.

function subm t

The function carries out the submission of a subsequential job. It despemthe queueing system and
whether or not the job is run interactively.

2.7 The calendar tools

Time control of the tasks is accomplished by calendar tools: shell scafits _date , days _in _month,
days _in _year ,format _date ,later _date ,time _between . These shell scripts are stored in the
directory/ r oot /util/running/functions

Except for the initial date of the current run all date and time parameteravaitable from the user
defined setup (compare Secti@r). The initial date of the current run is read from a short ASCII file
calledexpi d.date . This file is updated automatically at the end of each run.

Date and time formats supported by calendar tools are listed in the Z&ble

Format number Format

yearMMDD[ _hh[mm[ss]]]
year-MM-DD[ _hh[:mm[:ss]]]
year-MM-DD[Thh[:mm[:ss]]]
year-MM-DD[ hh[:mm[:ss]]]
year MM DD[ hh[ mm][ ss]]]
DD Mon year[ hh[:mm[:ss]]]
yearMMDD[ _hh[:mm[:ss]]]
year-MM-DD[ _hh[mm][ss]]]
YYYYMMDD[hh[mm([ss]]]
yearMMDD[ _hh[mm[ss]]]

Table 2.6: Date and time formats supported by calendar tools. The Héfmmat isO; format2 corresponds to ISO
8601; the using of four-digits year specification YYYY is na@tory for formai8.
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Chapter 3

IT environment and site specific
configurations

SRE is used at several sites and with different IT environements ardlows. This means e.g.

e model execution maybe performed on a specified computing host, whigit the submit host,
from where you submit your jobs,

e submission of jobs can be perrformed by a choosen queueing system doge interactively

e data management can be done remotely with choosen transfer protocaledindted data and
archiving servers.

How to adapt the experiment workflow to the underlying IT environmentyanat specific needs is de-
scribed in the following.

3.1 Nodes and servers

To enable launching and submission of the tasks of an experiment to spdwfés and servers, the
following settings are provided :

e node : The compute node on which the model integration is performed. It cangoifigpl with the
option--node | -n node of Create _TASKS.frm . By default it is set to the machine name
where you execut€reate _TASKS.frm (‘uname -n‘ ). If you enter a not supported compute
node, you get a list of supported nodes as shows5n

e submit _host : The submission or front end host, from which the experiment is launblged
the user by launching afxpi d.run . The default setting is the compute hostde itself. It is
required, if the host, from whickxpi d.run is submitted is not the same as the compute host
node, where it isexecuted or another task is performed on a remote host. See e.g. the following
setting an®.3

e dat a_remr[ processi ng_host : ] processi ng_pat h : Location of the file system where

output data are processed, wherpbycessi ng_host is an optional data serverapdocessi ng_pat h

the absolute path to the data directory. By default this is the same as the ’lowdd’ Share
pathdat a. If post processing is performed on a remote data sgv@cessi ng_host and
subni t _host must be set acoordingly.

e archi vi ng_host : The archiving host, where data are archived. Vditithi vi ng=yes after
post processing model output data are transfered onto th@ahoki vi ng_host in the directory
treear chi ve by the specified transfer protoaot p.

27



28 CHAPTER 3. IT ENVIRONMENT AND SITE SPECIFIC CONFIGURATIONS

3.2 Queueing systems

You can launch your experiment by submitting the run script interactivlyjust.enter./ expi d.run .
Usualy this is recommendable only for testing or very short jobs. But if yantwo execute the model
integration on a multi processor HPC server, the run script is submitted bgweong or job management
system to the compute node. This queueing system is assigned by the ge#tiring _system and
the default is site specific.

Not all by IMDI supported queueing systems are available or configiareglach site. E.g. the queueing
system SGE (Sun Grid Engine) is not supported for NEC is¢é=sx platforms. So, if you change the
defautl setting in the setup file ueueing _system=SGE, you get an error messsage :

> Create_TASKS.frm --id SXtest -n sx cosmos-ao
Only NQS2 and INTERACTIVE supported by now...
Please modify SRE header file 'define_queue_run_sx.h’

Table 3.1: Error message if a not supported queueing system is entered

In the case you perform remote data processing sometimes another summiacd is used for the asso-
ciated task. This is assaigned by the settisgb _rem, which is by defaulgjsub , the submit command,
which corresponds tqueueing _system .

3.3 Remote data management

RUN POST ARCH .
RUN_raw_saved ARCH aeiveg
RUN raw out g POST_raw_transferred u GB
! = N : : ftp :
E E Basic E merge,tar E
Model I/0 S:::‘ =Ml P 1 Hata | after/cDo : .
|] (I — i — X archive (tape)
=] O POST_DS_gen
— split,
compute host data server ceraput
: kB
madplot tm!e '; 9
: series Blobs 5 O
o S
]
f o &
. X
web server data base v % -~
§'<
> h
Raw -> Basic -> Derived/Postproc. -> Merged/Splitted data §
-> Plotted -> Stored stage

Figure 3.1: The data flow of an experimesxpid.

... to continue ... !



Chapter 4

Running a coupled model

This chapter gives a brief to-do list for running a coupled model within SR& assume here that the
coupled modet pl mod and the compute nodede used are supported by SRE (check the corresponding
lists in the table$.1and5.5). Otherwise you have to adapt SRE to the new coupled model respectively
new site as described in chapger

It is furthermore assumed that:

e you have access by SVN to the MaD repository, to check out a IMDliaeifsom there in your
workong directory as described in chapier

e the executables of all model components and of the coupler are availabke statidard directory
(ar chi t ect ur e/bin ) on the compute node server having the standard names
(model [ _subnodel ] _crmpver s.MPI[1,2].x ). For details on model compilation please check
the PRISM SCE handbookégutke et al(2007).

e all input data is available

— either on the compute node as a tar file oot /data/ cpl nod or as separate files distributed
over the component models’ input directories (compare sebtibd).

— orin the location set bgrchive _in

In the following section we describe in general, how an experiment is mmeef step by step. Afterwards
three concrete examples for common coupled models and supported sites follo

4.1 Step-by-step usage

These are the steps that need to be taken to run a coupled model withintivegrenvironment.

1. Login on the compute node

2. Check out the IMDI ans model sources

3. Go to the directorytil/running/tools

4. Run the scrip€Create _TASKS.frm to generate a setup file for your experiment. Type
Create - TASKS.frm -h -v  for help. More information is given in secti¢h4.

5. The setup fileutil/running/tools/setup/setup _cpl nod _expi d) contains all config-
urable parameters of the coupled model experiment. The defaults listed ettipefite are reason-
able for the coupled model combination and the computing host you are \garkirEdit the setup
file according to the design and configuration of your experiment (se2tidn

6. RunCreate _-TASKS.frm again with the same input parameters. The script will check your
specifications in the setup. If a parameter is not supported or a combin&tarammeters does
not make sens€reate _TASKS.frm gives an error message and stops. In this case you have to
correct your setup file.
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7. Repeatthe last two steps, until setup check is passed succesdiithedask scripts asxpi d.run
etc. are generated in the directagyperiments/  expi d/scripts . If you generated the
scripts not on the compute host, you have to transfer them into the codésgalirectory.

8. Interactive model execution :

(a) Login on the compute server (if different from the compile server).

(b) Change to the directotyone/ expi d/scripts . (The file systenhome was defined in the
setup.)

(c) Launch the experiment by expi d.run .

9. Launch the experiment by submit of the run scriptgsyb (rsp. the corresponding submit com-
mand used on the compute node)

(&) Login on a submit host from which you can submit jobs onto the compuie(tidifferent
from the compile server).

(b) Change to the directotyorre/ expi d/scripts . (The file systenhome was defined in the
setup.)

(c) Launch your experiment by submittiggub expi d.run .

The current state of the experiment can be observed in the workingadiyeor k/ expi d/work . The
status and course of the experiment can be observed by checkeingfites kxpid.date andxpid.log in
the scripts directorjhone/ expi d/scripts

At the end of each run the output files are moved todhea or ar chi ve file system depending on the

setup. The runscript resubmits itself for the execution of the follow-upniihthe end of the experiment

is reached. If applicable, scripts for postprocessing and archivenipanched automatically at the end of
each run.

The workflow for such an experiment - here with monitoring and data biéing foerformed on a remote
host - is shown schematically in figudel

Concrete Examples for coupled model configurations and IT envirortsrsapported by SRE you can
find in the appendix.
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1 qsub -q pe expid.run (RP1)
A

2 gsub -q pe expid.run (RP2)

-

&
<

qgsub —q pe : submit command
to launch model integration
in parallel environment pe

-

gsub_pp -q serial expid. (RP1)

4 gsub_pp -q serial expid.post (RP1)

|]IZI 1
= O
compute node

Figure 4.1: The workflow of an experimeraxpid.

A
5 gsub_pp -q serial
expid.arch (RP1)
qgsub_pp —-q serial : submit >
data management tasks to serial
processor queue onto remote data server qsub_pp -q serial
expid. (RP1)
A A

data server
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Chapter 5

Enlarging the System

The PRISM system facilitates the assemblage of new coupled models and mirimiséfert of portabil-
ity. This is achieved by dividing the tasks into short header files depeodiegher the model, the coupled
model combination or the site. These files are collected to create a runpejfisto the coupled model
and site. For a detailed description of the method please consult s2ation

The PRISM SCE handboolk’) describes how to adapt model source code to the SCE. This chapter
demonstrates the adaption of a coupled model to the SCE (sécfipand to run it on a new site (sec-
tion 5.2).

At the end of the PRISM project 12 component models (including 4 toy modais)ing in 10 coupled
combinations on 12 sites have been adapted to the PRISM system. For @& aumbers please check
the web pagéttp://prism.enes.org

5.1 Adding a new coupled model

The ksh-scripCreate _TASKS.frm manages the assemblage of header files to tasks that are specific to
the coupled model and the site (sectibd). RunningCreate _TASKS.frm for a coupled model, which
is not supported by SRE, leads to the error message and a list of suppradels shown i%.1

To add a new model to the SRE one has to provide all model specific heladerTis includes header
files for each new component model and for the new coupled model comisinafinis section gives
an overview on the include files that need to be created and shows thefiiohalities. It is helpful to
compare include files of several adapted models to get an idea of the fitlg®sitions.

The include files are assembled using the gnu m4 preprocessor. Soméefule files contain variables
that will be replaced by the preprocessor. These m4 variables carctgnised by a common syntax:
They all begin with an underscore @nd one capital character followed by lower case characters.

5.1.1 Adaptation of Cr eat e TASKS. f rm

One of the input parameters @freate - TASKS.frm is the coupled model configuratioopglmod ).
From this parameteCreate _TASKS.frm identifies the model components. The script checks the cor-
rectness of the input parameters given. An unknown coupled model wadhhead to an error message.
Thus the name of the new coupled model (in lower case, including numbkkas,™") must be added to
the list of supported model combinations. Besides it is helpful for othesusenention the new coupled
model and its components some lines below when the text for the error outfmfinsd.

The assignment of components to the coupled model name is realised in s&aforition of the model
components” ofCreate _TASKS.frm . Please define here the components of the new coupled model
using the variables listed in tabte2 . Please use lower case characters for the component model names.
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Script generation for the coupled model xxx is not possible.

= atmmod + chemod + srfmod + ocemod + icemod + bgcmod : co upler

mpi-aob
mpi-o-pi
mpiom
opatoy
psmopa
remo =

roms =
toyclim

toyoas

Possible selections are :
cplmod
cclm = cclm + + + + +

cm=cm+ + + + +
cosmos-a = echam5 + + + + +
cosmos-ac = :
cosmos-ao = echam5 + + + mpiom + + : oasis3

cosmos-aob = echam5 + + + mpiom + + hamocc : oasis3
cosmos-as = echam5 + + jshach + + +

cosmos-aso = echam5 + + jsbach + mpiom + + : oasis3
cosmos-asob = echam5 + + jsbach + mpiom + + hamocc : oasis3

cosmos-o0 = + + + mpiom + +

cosmos-ob = + + + mpiom + + hamocc :

cosmos-s = + + jshach + + +

echam = + + + + +

echam5j = + + + + +

ipsl_cm4 = Imdz + + orchidee + opa + lim + : oasis3

jsbach = + + + + +
morea = remo + + + roms + + : oasis3
mpi-ao-pisces

remo-toydremo = remo + + + toydremo + + : oasis3

toymozart3 = toy4mozart3 + mozart3 + + + + : oasis3

+ 0+ o+ o+ o+

echam5 + + + mpi-om + + pisces : oasis3

-ham = echam5 + + + mpi-om + + hamocc : oasis3
sces = + + + mpi-om + + pisces :

= + + + + + .

= toydopa + + + opa + lim + : oasis3

= psmodel + + + opa + lim + : oasis3

remo + + + + +

+ + + roms + +
= toyatm + toyche + + toyoce + + : oasis3

= atmoa4 + + lanoa4 + oceoa4 + + : oasis4

Table 5.1:

You get a list of by IMDI supported coupled models as errorsags returned b@reate _TASKS.frm
-id ID xxx if an unknown coupled model is specified (in this case "xxx’)

Variable Description cmp c TOYCLIM  COSMOS CLM

atmmod atmosphere model atm a toyatm echam5 clm

chemod atmospheric chemistry model che c toyche - -

srfmod  surface model srf S - jsbach -

ocemod ocean model oce o] toyoce mpiom -

icemod ice model ice [ - - -

bgcmod  bio-geo-chemistry model bgc b - hamocc -

coupler coupler - - oasis3 oasis3 oasis3
Table 5.2: Variable names of the model components. The variables aetodefine the components of a coupled

model inCreate _TASKS.frm and in the include files building up the tasks.
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5.1.2 Include files depending on the coupled model combinain

The include files specific to a coupled model can be identified from the extertm nod. The node
dependent include files are located in directatiy/running/tools/include _node, the files
relevant on all platforms can be found in directamyl/running/tools/include . Here a short
description of all include files depending on the coupled model combination.

confi g_cpl nod. h: All include files starting withconfig —are part of the setup. Detailed informa-
tion on these files is given in secti@2 The fileconfig _cpl nod.h defines the configurable
variables of the coupled model combination.

config._timecontrol cpl nod. h: This file defines the variables needed for time control. The de-
faults given are depending on the coupled model. Some models for exanipleupport 30 day
months, others only the Gregorian calendar. The variables defined in thedirtrel section of the
setup are explained in detail in sectidr2.

conpl et e_set up_cpl nod. h: Setup variables that are not configurable for the coupled model are
listed here (compare secti@).

check_set up_cpl nod. h: As the name implies the include file is needed to check the user’s selec-
tions in the setup. Not all combinations of parameters make sense for a @oupliel. These
inconsistencies should be identified by the check. The setup check footipéed model ECHO is
considered as a good example.

check_set up_cpl nod_node. h: Setup checks specific to the coupled model and to the site are per-
formed in this include file. For example, if it is not possible to run a model on g & a specific
site, the check should prevent the users from making this selection.

comrent s_cpl nod. h: The comments file gives a brief introduction to the coupled model combina-
tion. It should list at least the model components and the developing institB&ssdes it gives
room for any additional information.

defi ne_queue_cpl nod_node. h: The file is used to calculate the parameters needed for the queue-
ing system, i.e. time and memory consumption and the number of CPUs on the spmuifiating
host.

get _execut abl es_cpl nod. h: The header file contains the commands to copy the executables of
the components from the experimeritin directory to the working directory. If the binaries are
not available in that directory they are transferred from the compiling hidss is performed by
calls to the functiorget _file . To ensure that the latest version of the executables are used, at the
beginning of the first run of an experiment the executables are remowedliebin directory and
transferred anew from the compiling host.

| aunchi ng_cpl nod_node. h: The command to launch the coupled model is defined in this site de-
pendent include file. Commands to generate a profiling protocol can leeladd

5.1.3 Include files depending on the component model

The include files specific for a component model can be identified fromutffie snrodel . All header
files depending on the component are listed below. For each compontng obupled model an extra
version of the files needs to be provided. The include files for the codpleend on the coupled model
combination. Thus the suffirodel in the header file names is replaced bpupl er _cpl nod for the
coupler specific include files of this section.

confi g_post processi ng_nodel . h: The include file is part of the setup and contains a list of
the variables needed for postprocessing of the models’ output. Curpagiprocessing is sup-
ported only with ECHAMS. If one of the component models needs postpsiug the filgpost-
processing _nodel .h has to be generated. Besideseate _-TASKS.frm has to be adapted:
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There is an inquiry on whether or not postprocessing is an option fompaoent model. The new
model has to be added.

config.visualization_nodel . h: As the file aboveconfig _visualization _nodel .h is
used to generate the setup (compare se@i@n Variables needed for visualization of the com-
ponent models output files are listed. Not included are variables needeldef visualization of
the files written by the PSMILe library when the options EXPOUT or IGNOUA set. The latter
configuration is common to all models (s@sualization _coupl er.h).

check_set up_nodel . h: The include files witttheck _setup _in their names are part of the setup
check. As explained in detail in secti@) the setup contains all configurable variables of the ex-
periment. The include filesheck _setup _nodel .h andcheck _setup _restart _nodel .h
scan the model dependent variables and perform consistency airethem. Please use existing
header files as examples.

check_setup_restart _nodel . h: A setup check specific to the restart variables is performed by
this include file.

get _i nput _nodel . h: The component models include files are provided in this section. The header
file mainly contains a series of calls to functiget file (compare sectio.6). All input data
files needed for the model component should be listed. Not included arelists. If the model
needs different input files depending on the configuration the filenamédshontain variables (as
e.g. the resolution). If-statements can be used to list files only neededamassupled configura-
tions.

nanel i st _nodel . h: The namelists are created from the runscript as a here-document. Allistame
for a model component are defined in the headenilimelist _nodel .h . The generation of the
namelist should be very flexible. All important variables should be cordlgarthrough the GUI.
Maodifications innamelist _nodel .h should be exceptional.

save_out put _nodel . h: The header file comprises a series of calls to functere _file (compare
section2.6). Included are output data files, the output written by the PSMILe libraqyr{ =) and
ASCII log files. To avoid overwriting of output files the names should incltebeginning and
final date of the run (i.dilename _dat e_enddat e.nc ). Restart files should not be moved to a
remote archive at the end of the current run but at the end of theunexthis is achieved by calling
functionsave _file  with the restart file name of the previous run as an additional parameter. The
header filesave _output _nodel .h is part of the runscript and part of the archiving script.

post processi ng_nodel . h: As mentioned above postprocessing is not supported for all models.
The header filgostprocessing  _nodel .h only needs to be provided if postprocessing is an
option for the model. The file is highly dependent on the postprocessing utiititi¢ise model.

save_post processi ng_nodel . h: The postprocessed output data is archived as definealier
_postprocessing  _nobdel .h . Asinsave _output _nodel .h functionsave _file is used.

vi sual i zati on_cpl nod. h: The include file is part of the visualization task. It calls a python script
for low end visualization called LEparameter.py. The script and some environment variables need
to be set on the visualization host. For information on low end visualization leassult the
relevant PRISM report\eier-Fleischef2004).

5.1.4 Providing the input data

Initial data for a PRISM experiment is distributed in tar files. These tar filedaated in directory
data/ cpl nod of the standard directory tree. They are available from the centralNRIRI®S reposi-
tory. Expanding the tar file leads to the creation of the direcimpyt with subdirectoriesrodel for
each component model participating in the experiment.

The input data depending on the horizontal or vertical resolution shauthin the resolution acronyms
in their names. In particular this is true for input data depending on the tesolof several model
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> tar tf input_echo_t21_grob_prism_2-2.tar

input/

input/oasis3/

input/oasis3/areas_grob_t21_frac.nc
input/oasis3/grids_grob_t21 frac.nc
input/oasis3/masks_grob_t21 frac.nc
input/oasis3/nweights_grob_t21_frac
input/oasis3/rmp_atmo_to_oces_BILINEA grob_t21.nc
input/oasis3/rmp_atmo_to_oceu_BICUBIC_grob_t21.nc
input/oasis3/rmp_atmo_to_ocev_BICUBIC_grob_t21.nc
input/oasis3/rmp_oces_to_atmo_CONSERV_FRACAREA_grob _t21.nc
input/echam5/

input/echam5/T21L19 jan_spec.nc
input/echam5/T21grob_jan_surf.nc
input/echam5/T21_amip2sst_clim.nc
input/echam5/T21_amip2sic_clim.nc
input/echam5/T21_03clim2.nc
input/echam5/T21grob_VLTCLIM.nc
input/echam5/T21grob_VGRATCLIM.nc
input/echam5/T21_TSLCLIM.nc
input/echamb5/surrta_data

input/echam5/hdpara.nc

input/echam5/hdstart.nc

input/mpi-om/

input/mpi-om/BEK_grob

input/mpi-om/anta_grob.ext8
input/mpi-om/arcgri_grob.ext8

input/mpi-om/topo_grob
input/mpi-om/SURSAL_grob.ext8
input/mpi-om/INITEM_grob.L20.ext8
input/mpi-om/INISAL_grob.L20.ext8

Table 5.3: Content of the initial data tar file for the coupled model ECHEBmponent models are ECHAMDS run-
ning in the horizontal resolution T21 with 19 vertical leseMPI-OM in the horizontal resolution grob
with 20 vertical levels and OASIS3.

components. For example the ECHAMS input flialgrob VLTCLIM.nc depends on the ECHAM5
resolution (T21) and on the MPI-OM resolution (grob). The file names thkms and the grid acronyms
correspond to the names given by the model developers. Note that thegt decessarily match the
PRISM standard (lower case).

At run time the input data is transferred from the input directory to the wgrllirectory. At the same
time the files are renamed to match the file names requested by the component models

As mentioned in chaptel the input data is stored additionally in an input data archivehi ve_i n/-
data . This input data archive can be located on a remote archiving machineneyid be used by
several users for several experiments with various model combinafioretoryar chi ve_i n/data
has a subdirectory for each component model and for the coupler.mbhlel directories again have
subdirectories giving the model horizontal resolution. The coupler hashdirectory for each of the
coupled model combinations.

When the input data tar file of a coupled model is expanded at runtime thedagatarchive is filled
automatically.

5.1.5 Providing adjunct files

Some model components have namelist like input files in ASCII format. Thgsecdiles are not
distributed within the input data tar-files coming with all coupled models. The atijiles are closely
related to the model source code and profit from CVS version control.

Regular namelists are generated as here-documents at run time. Releladé ifile for writing the
namelists ar@mamelist _nodel .h . Itis recommended to generate the adjunct files as here-documents
as well. If this is not possible for some reason the files are placed in thecatijaa directoryutil/run-
ning/adjunct  files/  nodel .
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The scriptCreate _TASKS.frm is generating the tasks and transfers them to the experiments directory
on the compute server. At the same time the adjunct files are transferreditgpthalirectory of the
specific experiment.

The namcouple

The coupler OASIS3 reads the information on the coupling algorithm frorte adilednamcouple .
Detailed information on this file is given in the OASIS3 User Guidal¢ke et al.(20043). Each of the
coupled model combination uses a special version of this file.n&Binecouple depends on many of the
configurable variables of the setup. For that reason the coupled modgiscaided with a namcouple
base file in the adjunct files directory. This base file contains variablesithaeplaced at runtime. The
related source code of the runscript can be found in the includediteelist _oasis3 _cpl nod.h .
Namcouple variables are identified from a leading # followed by a capital.létiest of commonly used
namcouple variables is presented in the table below (&ad)e

Variable Description

#Nmseq Maximum number of fields exchanged sequentially

#Channel Message passing method

#Mod1procs Number of processors used by model 1, Number of processors of thode
involved in the OASIS3 communication, optional argument

#Mod2procs Number of processors used by model 2, Number of processors of &xode
involved in the OASIS3 communication, optional argument

#Mod...

#Jobname Job ID composed of three characters

#Runtime Runtime in seconds

#Inidate Initial date of the run (yyyymmdd)

#Nlogprt Parameter controlling the standard output extent

#Caltype Calendar type

#Dta20 Exchange interval in seconds (atmosphere to ocean)

#Dto2a Exchange interval in seconds (ocean to atmosphere)

#Dtb2a Exchange interval in seconds (bio-geo-chemistry to atmosphere)

#Dt.

#Stat _fieldO1
#Stat _field02

Status of the exchange field no 1
Status of the exchange field no 2

#Stat field...

#Cnfileaw Restart file containing the atmosphere fields
#Cnfileow Restart file containing the ocean fields
#Cnfile...

#Lona , #Lata
#Lono , #Lato

Dimensions of the atmosphere model grid
Dimensions of the ocean model grid

#lLon... ,#Lat...

#Norma Option for the normalization with SCRIP remapping
#Order Order of conservative SCRIP remapping

#lseq Sequential field index for sequential exchange
#lLaga2o Time lag of field exchange (atmosphere to ocean)
#lLago2a Time lag of field exchange (ocean to atmosphere)
#Lag...

#Extrapwr Enforce rewriting of the extrapolation matrix

Table 5.4: Variables used in the namcouple base file. At runtime thesablas are updated with the current values.
More information on the variables is given in sect@2 and in the OASIS3 User's Guidéalcke et al.

(20043.
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5.2 Adaptation of the SRE to a new site

RunningCreate _-TASKS.frm on a new machine or specifying a not supported node name with option
-n node leads to the error message showbia

No include file directory include_xxx exists for the machin e specification xxx
Supported symbolic nodes or platforms are

aix

crayxl

cs

elnino

hpcsun

linux-x64

linux86

Table 5.5: You get a list of by IMDI supported coupled models as errorsage returned b@reate _TASKS.frm
--id ID -n xxx cosmos-asob if an unknown node name is specified (in this case 'xxx’)

The first step to enlarging the SRE for a new machine is the adapti@uezite - TASKS.frm . The
script contains a function calleget _node _name. From the node name of the calling machine (or if
available from the third input parameter Gfeate _TASKS.frm ) this function defines four variables
that are needed for script generation:

node_ful | name: The complete node name of the computing host as obtained from the command
uname -n. This node name is needed for ftp.

node: The node name of the computing host; on multi node machines only the partrdrethat is
identical for all nodes. This node name is part of the site dependent enfilachames of the SRE.

node_conpi | e: The complete node name of the compile server as obtained from the cormmameé
-n . This node name is needed for ftp.

node_conp: The node name of the compile server; on multi node machines the part ofrtteethat
is identical for all nodes. This node name is part of the site dependentdaéle names of the
standard compiling environment.

If the node names of the compute server and of the compile server are alemtct if you are work-
ing on a single node machine nothing needs to be done. In that case alhaodevariables listed
above are identical which is the default. On the other hand, for sites witliratepmachines for model
compilation and model integration or sites with a multi node machine fung@&n.node _name in
Create _-TASKS.frm has to be adapted. A new “if block” has to be introduced defining the fode no
name variables listed above.

At some sites the compile server and the compute server are separate mabhinas the file sys-
tems of both machines are mounted ftp transfer is not needed (or evenppatred). This is true for
the DKRZ machines cross (cross compilation) and hurrikan (compute)sduethis case the variables
node _fullname andnode _compile are identical (cs) to suppress the ftp. The variaddde _comp

is defined as ds, which is the extention of node dependent include filésruge SCE.

5.2.1 Node dependentinclude files

The next step is the creation of the directomy/running/include _node with node being the
node name of the computing host (variablede ). This directory contains all site dependent include
files used for script generation. It might be helpful to compare the indileteof other PRISM sites in
the directoriesnclude _node to get an idea of the content and structure of the different include files.
Comments in the files give additional help.

Here a list of the site dependent include files. Tloele variable in the file names indicates site depen-
dency. It must be replaced by the node name of the computing host. Besitesof the include files
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depend on the coupled model combination. These file names additionally cibveaimupled model name
(cpl nmod).

confi g.commands_node. h: The include files witltonfig in their names are part of the setup. The
setup is generated wh&reate _TASKS.frm is called for the first time. Detailed information on
the setup can be found in secti®r2 The include fileconfig _commands_.node.h gives defaults
for some important Unix commands.

confi g_npi _node. h: Parameters having to do with message passing are defirathiily _mpi-
_node.h . The defaults given are appropriate for the machine.

confi g_site_node. h: System specific variables are defined here. This includes variablesmdefi
the output buffer size or machine specific debugging options.

check_set up_cpl nod_node. h: As the name implies this include file is used to perform a site de-
pendent setup check. If for example a model component cannot raroosthan one node on the
specific site any other selection should lead to an error exit.

defi ne_queue_cpl nod_node. h: The queueing system of the compute server needs information on
the CPU time consumption and memory usage of a coupled model running aetlifcsgite. The
requested resources depend on the length of the simulation, on the resahdion the number of
CPUs.

j ob_di rect ory_node. h: This include file defines the name of the task and the directory in which
it is located. The variables are used for submission of follow-on tasksinkractive runs these
variables are defined using the Unix commadulsame andbasename.

save_ |l ogfil e.node. h: The lodfile of a run cannot be archived at the end of the run as it is not
available until the run is over. The file is saved at the beginning of the folgpwin. The name of
the log file and the place where it is written are site dependent.

| aunchi ng_cpl nod_node. h: The command to launch a coupled model is givefaimching-
_cpl nod_node.h . It depends not only on the site and the coupled model but also on the raessag
passing method. Besides the commands to generate a profiling protocoleate lis



Appendix A

Example for a setup file

#Nota benel NI i

#Nota benel . )

#Nota bene! The USER INTERFACE of this setup file needs to be a dapted to the
#Nota bene! design of your experiment.

#Nota bene! The comments give possible choices for all varia bles.

#Nota bene! . . .

#Nota bene! Warning: Create_TASKS parses this set up file.

#Nota Benel Do not change anything but the variables.

#Nota

nel
bene! T TERELEEEEEEErem

ﬁy################################################# B
# SETUP OF EXPERIMENT D2
ﬁ################################################## B
%—- Experiment 1D

export expid=D2

ﬁ-— Coupled model name

zxport cplmod=cosmos-asob

g—- Node name of the computing host
gxport node=linux-x64

% Setup of COSMOS-ASOB

%—— Component model names

atmmod=echam5

srfmod=jsbach

ocemod=mpiom

bgcmod=hamocc

coupler=oasis3

components="echam5 jsbach mpiom hamocc"

HEH T T T T R T T T

# 1. USER INTERFACE
S SO
% 1.1 COMPONENT MODELS

#
#-- ECHAMS
res_atm=T31 # horiozontal grid resolution
T21 / T31 [/ T42 / T63 / T85 / T106 / T159

vres_atm=19 # number of vertical levels

# 19 /19 /19 /31 /31 /31 /31
atmvers=I2 # atmosphere model version (used in executable n ame)
out_filetype=GRIB # output file format: GRIB / NETCDF
arch_format=RAW # archive file format: RAW / GRIB_SZIP
dt_write_atm=6 # time interval of output writing in hours
Ihd=yes # hydrological discharge model activated

co2_transport=true  # true: prognostic CO2 mass mixing rati
# false: uniform volume mixing ratio of CO2

millennium_ctrl=true # use namelist parameters for perman ent year 800 (RADCTL)
volc_forc=false # true: volcanic forcing: provide volc_da ta and rad_table
save_dblrad=false # true: handle instantanous flux anomal ies (accuflx)
#
ﬁ-- JSBACH
ntiles=4 # number of tiles o .
read_cpools=false # read cpools from file at the beginning o f an initialized experiment:
# true/false .
land_use=false # use land use change (read yearly files of co ver fraction)
# true/false
refyear=800 # reference year of initial data (e.g. cpools)

41
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Ictlibvers="" # lIctlib file version. Default: ™. Chose "al bedo_snow"
for millennium-like setup (no litter pools).
jsb_standalone=false
#
#-- MPIOM
res_oce=GR30 # horiozontal grid resolution (acronym)
# GR30 = / GR15
vres_oce=40 # number of vertical levels
# 20/40 |/
ocevers=I2 # ocean model version (used in executable name)
#
ﬁ—— HAMOCC
#
ﬁ—— COUPLER
jobname=D2x # OASIS experiment-id (3 characters)
nlogprt=0 # Standard output extent:
# 0: little
# : much
# 2: very much std. output
ncplvers="" # namcouple version
# "™ for the default namcouple
#  for usage of an altenative namcoule: place it in
# prism/util/running/adjunct_files/oasis3
# and append the namcouple version to its name:
# namcouple_'cplmod”ncplvers’
run_mode=concurrent # sequential / concurrent (=parallel )
# remapping parameters
scripwr=0 # writing of SCRIP remapping matrices
# 0. use SCRIP matrice if existing; else (re)calculation
# 1. unconditional (re)calculation of SCRIP matrices
gridswr=0 # writing of grid description files for OASIS
# 0: use grid descript. files if existing; else (re)generati on
# 1. unconditional (re)generation of grid description file S
extrapwr=1 # writing of extrapolation matrix (NINENN)
# 0: use of existing extrapolation matrix (error if not
# available)
#  1: unconditional (re)generation of the extrapolation mat rix
# Note: if gridswr=1 extrapwr needs to be 1 too

# time interval of data exchange

dto2a=86400
#

# treatment of coupling fields (see OASIS documentation for
timtranso2a=AVERAGE

export=EXPORTED

# coupling time step from ocean to atmosphere (8

6400/43200) [s]
Note: coupling time step from atmosphere to ocean is 86400 s
more information)

# INSTANT / AVERAGE
# EXPORTED / EXPOUT

# number of processors

integer nproca_atm nproch_atm nproma_atm nthreadatm npro
8 is default on tornado / =5 for T63 on hurrika

nproca_atm==8 #
3 is default on tornado / =1 on hurrikan) tota

nprocb_atm=3  #

ca_oce nproch_oce nthreadoce

n)
| number of MPI processors for the atmosphere

nproma_atm=64 # (64 is default on tornado / =1024 on hurrikan
nthreadatm=1  # (1 is default) number of openMP threads for th
nproca_oce=3  # (3 is default on tornado / =1 on hurrikan)
nprocb_oce=9  # (9 is default on tornado / =1 on hurrikan / =3 fo
nthreadoce=1  # (1 is default on tornado / =3 on hurrikan) numb

b

/ =3840 for T63) vector length (http://svn.zmaw.de/echam5
e atmosphere model

r T63) total number of MPI processors for the
er of openMP threads for the ocean model

% 1.2 TASK SPECIFICATION

H+

create and run a script for preproce

#-- preprocessing:  yes:
# no: no preprocessing

preprocessing=no
#

create and run a script for postpro

#-- postprocessing: yes: 1
# no: no postprocessing

postprocessing=yes

#

#-- splitting: yes: split multi code output in codes (only po
#oo no: no splitting of codes

splitting=no

#

#-- dbfill: yes: fill database according code lists (only po
# no: no data base filling

gbfill:no

yes: create and run a script for monitoring

#-- monitoring : ]
# no: no monitoring

monitoring=yes

yes: create and run a script for archiving

#
#-- archiving:
# no: no archiving

archiving=no
#.

ssing

cessing

ssible, if postprocessing=yes)

ssible, if postprocessing=yes and splitting=yes)

H

ﬁ 1.3 TIME CONTROL

T#Tf-- declarations .
integer nyear nmonth nday nhour nminute nsecond

#
#-- calendar type: Available calendar options:
0 . No leap year (365 days per year
# 1 . Gregorian (365/366 days per year
# n . Equal months of "n" days (30 for 30 day months)
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caltype=1

#

#-- initial and final date of the experiment

#  Format: YearMMDDBBh mm{[ss]]], Year-MM -DD[_hh[:mm[:s s]]] or

# Year-MM hh[:mm[:

#  Note: The experiment will not stop Wlthln a run/chunk even i f the
# final date is reached.

initial_date=0800-01-01 # initial date of the experiment
final_date=0803-12-31  # final date of the experiment

#
#-- duration of a run/chunk ) )
Specify the length of each run in one of the below units.

nyear=1 # number of years per run

nmonth=0 # number of ‘months per run

nday=0 # number of days per run

nhour=0 # number of hours per run

nminute=0 # number of minutes per run

nsecond=0 # number of seconds per run

nstep_atm=0 # number of atmosphere model time steps per run
nstep_oce=0 # number of ocean model time steps per run
.

# 1.4 ARCHIVE

#

#-- use_initial_tarfile - Get initial data from a tar file

yes: get initial data tar file from ‘archive_in’

no: all initial data is in place (short term archive 'data’)
use_initial_tarfile=yes

H*

#-- tag to distinguish between different input data files
#

tag=""

# . .

ﬁ-- file and directory permissons of the output

export dir_permits=755
export file_permits=644

#-- fill_archive_in - Store data from the tarfile as single f iles in

# arch|ve in". This allows for usage with different experi ments
# 3/ with use_initial_tarfile=yes)

# yes: the ata_shall be stored as ‘single files in 'archive_in '

# no: ‘archive_in’ is not used

fill_archive in=no
suppress_links=yes

#
#-- archiving_onlyraw
#

yes: archive only raw files (default)
# no: archive as well postprocessed files
#
archiving_onlyraw=yes
#
#-- archiving_host - Node name of an archiving machine (if di fferent from the
compute or data processing platform )
# export archiving_host="cross.dkrz.de" setting if you ru n your model at on cross, but data processing is performed
# export archiving_host="gridftp.dkrz.de" setting for ru nning on tornado and archiving by gridftp on the DKRZ archive

export archiving_host=
#.

% 1.5 MESSAGE PASSING

#

#-- message passing library with which the models and the cou pler were compiled
# (MPI1 or MPI2) and shall be launched (mpich/mpich2/openmp 1)

mpi_library=openmpi

#

z—- launching mode (spawned by coupler: MPI2; MPI1 otherwis e)
message_passing=MPI1

#
#-- buffered MPI_Send
# yes: buffered send

# no: simple send

2?###%############################################## HHHHHH
# MPIBIN according to site and compiler for calls of mpiexec/ mpirun

%—— name of compiler (set according to Create_ TASKS paramet er specifications)

compiler=intel
case "${compiler}" in

Pyl
MPIBIN=/sw/sles9-x64/ofed/openmpi-1.2.5-pgi7/bin

nag)
MPIBIN=/sw/sles9-x64/ofed/openmpi-1.2.5-nag/bin

)#MPIBIN-/opt/ofed/openmp| 1.2.5-sun12/bin # GKSS
#MPIBIN=/opt/openmpi-1.2.8/sun/bin # DWD
MPIBIN=/sw/sles9-x64/ofed/openmpi-1.2.5-sun12/bin # Z MAW

intel
MlglBIN:/swlsIes9-x64/ofed/openmpi-l.2.5-inte|/bin
path)
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#MPIBIN=/opt/scali/bin # GKSS
MPIBIN=/sw/sles9-x64/ofed/openmpi-1.2.5-path/bin

. "
echo %ompiler $compiler not supported.
exit 1
8sac

#
z-- number of processors used for the mpiexec

nprocmpi=0

#.

ﬁ 1.6 FILE SYSTEMS

#

#-- home: Permanent file system for the SCRIPTS on the COMPUT ING HOST

# (only needs to be specified if the tasks are NOT generated on the
# computing host)

export home=/scratch/work/bm0021/k204019/cosmos-dev/ experiments

#

#-- archive_in: Root directory of the LONG TERM INPUT data ar chive. It needs

# to reside on the same machine as the output archive. This

# archive is intended for input data that is needed with

z several experiments, e.g. initial , forcing or restart fil es.
# - The parent-directory of ${archive_in} needs to exist bef ore submission of the job-

export archive_in=/pool/data/COSMOS/cosmos2

#
#-- data: Root directory of the SHORT TERM data server.
# Model INPUT and OUTPUT will be read from/written to

# this file system of the computing host

#

# - The parent-directory of ${data} needs to exist before sub mission of the job
export data=/scratch/wrkshr/k204019/cosmos-dev/exper iments

#

#-- archive: Root directory of the LONG TERM OUTPUT data arch ive.

# - Either a filesystem of the computing host or of a remote arc hiving host.
# If ${archive} differs from ${data} model output will be sav ed in
z ${archive} and removed from ${data}.

# - The parent-directory of ${archive} needs to exist -

export archive=${PRIHOME}/arch/k204019/cosmos-dev/ex periments

#

#-- work: Root directory for the temporary working director y

# (for production runs use $TMPDIR on NEC)

#
work=/scratch/wrkshr/k204019/cosmos-dev/experiments

#
ﬁ—— Compilation

# compile_server: Node name of the compile-server

# compile_path: Directory where the executables are stored

# on the compile-server

compile_server=linux-x64

compile_path=/scratch/work/bm0021/k204019/cosmos-de v/x86_64-intel/bin

#
#-- Path to the IMDI function directory

#
export fpath=/scratch/work/bm0021/k204019/cosmos-dev Jutil/running/functions
Export PATH=${fpath}:$PATH

# 17 RESTART CONTROL

#

#-- 'component’_restart: start from restart or initial fil es (climatology)
# . start experiment from restart files for 'component’

# 0 : start experiment from initial conditions for 'componen t
ﬁ If the experiment starts from restart files you need to spec ify:
#  ’'component’_age: the age of the restart file used in years

ﬁ ‘component’_restart_file: filename of the restart file ( including path)
atm_restart=1

atm_age=0

atm_restart_file=${data}/${expid}/restart/echam5/re run_echam.nc
atm_restart_tracer=%{data}/${expid}/restart/echam5/ rerun_tracer.nc
atm_restart_co2=%${data}/${expid}/restart/echam5/rer un_co2.nc
atm_restart_accu=%{data}/${expid}/restart/echam5/re run_accuflx.nc
hd_restart_file=${data}/${expid}/restart/echam5/hdr estart.nc

srf_restart=1

srf_age=0

srf_restart_jsbach=${data}/${expid}/restart/jsbach/ rerun_jsbhach.nc
srf_restart_surf=${data}/${expid}/restart/jsbach/re run_surf.nc
srf_restart_veg=${data}/${expid}/restart/jsbach/rer un_veg.nc

oce_restart=1

oce_age=0

oce_restart_file=${data}/${expid}/restart/mpiom/rer un_mpiom.ext
bgc_restart=1

bgc_age=0

bgc_restart_file=${data}/${expid}/restart/hamocc/re run_hamocc.nc
cpl_restart=1

cpl_restart_file_sstocean=%{data}/${expid}/restart/ oasis3/sstocean.nc

2p I_restart_file_flxatmos=${data}/${expid}/restart/ oasis3/flxatmos.nc
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ﬁ 1.8 PLATFORM DEPENDEND SPECIFICATIONS

FH

#-- set system stuff required:
#

if [ "$(sitename)" = "dkrz.de" ]; then
if [ ${MODULESHOME " 1= " 1. then
${MODULESHOME}/init/ksh

module load SunGri Engine/6.0ul0 globus/4.0.3

els
ec_}gol"ERROR: module command not available."
exi
. fi
Qf
#-- batch queueing system ( PBS | SGE | LL | NQS2 | LSF )
#

#queueing_system=PBS ; n_nodes=24  # total number of nodes
ueueing_system=SGE

#-- email address (for queuing system)

gmail:your@email

#-- account (for queueing system)

account=default # DKRZ account number ("default" for defau It account)
ﬁ—— queue (for queueing system)

queue=default # queue name ("default" for default queue)

H.
H

ﬁ 1.9 UNIX COMMANDS

gxport mkdir="mkdir -p" # create a new directory

export cp="cp -p" # copy without changing the time stamp

export In="In" -sf" # soft link (if no links are wanted: same as cp)

export rm=rm # remove

export rtp=gridftp # remote transfer protocol

export rtp_post=$rtp # transfer protocol to remote process ing host

export put_archive="" # special command to put files to band archive (e.g. dsmc)
export get_archive="" # special command to get files from ba nd archive ?e.g. dsmc)
export gunzip="gzip -d" # unzip a file that was mgped using zip

export job_account="" # command to receive jo account at th e end of the run
export cdo=/client/bin/cdo # climate data operator

export python=/client/bin/python # python

.

ﬁ 1.10 REMOTE DATA PROCESSING

#

ﬁ—— Perform data processing on remote host: yes/no

postprocessing_rem=no # yes/no

monitoring_rem=no # yes/no

dbfill_rem=no # yes/no

archiving_rem=no # yes/no

#

#-- data_rem: Location, where data processing (postproces sing etc.) should be performed.
z It is speC|f|ed as [processing_host:][processing_path] , e.g.

# data_rem=$data default, i.e processing in the directory

# ($data) on the compute (frontend) host

# data_rem=mil00.zmaw.de:/mil00  TPP: processing on host m i100.zmaw.de
# in the working directory /mil00

data_rem=$data
[ $(print ${data_rem} | grep :) = ™ ]] && host_rem="" || host _rem=${data_rem%%: *}
path_rem=${data_rem# *:}

#

z—- gsub_rem: Submit command for the processing jobs on remo te host

# gsub_rem=%qsub default, i.e. processing jobs are submitt

# with the same command as the run job ($gsub)
# gsub_rem=sge_qsub TPP

# gsub_rem='ssh [- user] nohup’ processing on remote host w ithout

# queueing system (interactive)

gsub_rem=$qgsub

gsub_rem_sync=$qsub_rem’ -sync y’ # wait for the job to comp lete before exiting
#-- Path to the IMDI function directory on remote processing host

fpath_rem=%{path_rem}/${expid}/functions
[[ "${fpath}" = "${fpath_rem}" ]] || export PATH=$PATH:${f path_rem}

ﬁ-- Submit host (i.e. compute or frontend node)

submit_host=cross.dkrz.de

ﬁ—— chron_proc: Data processing in chronological order: ye s/no
ghron_proczyes

1.11 PRE PROCESSING

1.12 POST PROCESSING

HHHHHH
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# no suffixes for b{ CDO splitted files
export CDO_DISABLE_FILESUFFIX="1"

#
#-- afterburner: for |nf0rmat|on on the afterburner see
# http://www.mpimet.mpg.de/en/extra/models/echam/pre post.php

afterburner=$(whence after) || afterburner=/pool/ia64/ afterburner/bin/after
#
ﬁ-- Code lists for postprocessing of ECHAMS5 model output (af terburner)

# 2-dimensional (BOT) variables included in postprocessin g (monthly means)
codelist_ echam5 BOT_mm="83,84,85,86,87,88,91,92,93, 94,95,96,97,
102,103,104,105,106, 107 108 109 110 111 112 113
114 115 116 117, 119 120 121 122 4
134 137,139, 140 141, 142 143 144 145 146,147,150,151 ,160,161,164,165,166,
167, 168 169, 171 175, 176 177,178, 179 180, 181 182,184 ,

185.186.187.188.193,197,203,204.205.208.209,

210,211,213,214,216,218,219,221,222,229,230,231,233 ,235,260"
# 3-dimensional atmosphere (ATM) codes/variables include d in postprocessing (monthly means)
codelist_echam5_ATM_mm="130,131,132,133,135,138,148 ,149,153,154,155,156,157"
codelist_echam5_ ATM mm type30-"130 131 132 133 135 153,154,156,157,223"

# use type=70 in afterburner for codes 138 148 149 155
codelist_echam5_ATM_mm_type70="138,148, 149 155"
# 6h derived data only generated in post postproccessing if s plitting=yes set !
Codellst echam5 BOT_6h="83,84,85,86,87,88,91,92,93, 94,95,96,97,
103,104,105,106, 107 108 109 110 111 112 113
114 115 116 117, 119 120 121 122 123 124
134 137, 139,140 141, 142 143 144 145 146,147,150,151 ,160,161,164,165,166,
167, 168 169,171,175, 176 177,178, 179 180, 181 182,184 ,
185.186.187.188.193,197,201,202.203.204.205.208,209

210,211,213,214,216,217,218,219,221,222,229,230,231 1233,235,237,259,260"
# 3d (ATM) 6 hourly
codelist_echam5_ATM_6h="130,131,132,133,135,138,148 ,149,153,154,155,156,157,259"
codelist_echam5_ATM_6h type20 "153,154,223"
codelist_echam5_ATM_6h_type30="130,131,132,133,135, 156,157"

# use type=70 in afterburner for codes 138 148 149 155
codeIist_echam5_ATM_6h_type70="l38,148,149,155"
# 2-dim echam5 co2 stream variables
codelist_echam5_co2_mm="5,6,7,8,17,20"
# dm derived data only generated in post postproccessing if d bfil=yes set !
codelist_echam5_co2_dm="5,8"
# 2-dim echam5 tracer stream variables
codellst echamb5_tracer_mm="1"
2-dim echam5 flux, anomalles for double radiation

[ "${save_dblrad}" = "true" ] && codelist_echam5_accuflx_ mm= "73 74,75,76,77,78"

# List of vertical pressure levels for the 3-dimensional ATM tream (afterburne)
levellist_echam5_ATM="100000,92500,85000,77500,7000 0,60000, 50000 40000,30000,25000,20000,15000,10000,7
# List of vertical model&)l_ levels for the 3-dimensional ATM tream (afterburner)
godel_levelllst_echamS mM="1,2,3,4,5,6,7,8,9,10,11 ,12,13,14,15, 16 17,18,1

#—— Code lists for postprocessing of JSBACH model output (mo nthly means)

# Note : code 13 and 125 are generated

codelist_jsbach_main_mm="21,22,55,107,124,126,127,1 48"

# Note : code 125 are generated

codelist_jsbach_land_mm="40,44,60,67,68,76,107,109, 110,124,126,127,148,149"
codelist_jsbach_veg_mm="150,151,152,153,154,156,157 ,158,160,161,162,163,164,170,174,175,176"
[[ ${jsb_standalone} != true ] && codelist_jsbach_surf_m m="203,204,205,206,207,212,213"
# dm and 24h derived data only generated in post postprocessi ng if dbfill=yes set !
codelist_jsbach_main_dm="21,22,55,107,124,126,127,1 48"

codelist_jsbach_land__dm="40, 44.60,67,68,76,107,109, 110,124,126,127,148,149"
codelist_jsbach_veg_dm= "150,151,152,153,154,156,157 ,158,160,161,162,163,164,170,174,175,176"
codelist_jsbach_veg_24h= "181 182"

[[ ${isb_standalone} != true ]j && codelist_jsbach_surf d m="203,204,205,206,207,212,213"

#-- Code lists for postprocessing of MPIOM model output

#
ﬁ Note : for MPIOM no code specific post processing exists

#
#-- Code lists for postprocessing of HAMOCC model output
Note : for HAMOCC no code specific post processing exists

1.13 MONITORING

1.14 DATA BASE FILLING

BB R BHH B
END OF THE USER INTERFACE
HHHRHH R R R BHH B R

HHHFFHFHE FHEE

000,5000,3



Appendix B

Example for a run script

#1/bin/ks
ﬁ#################################gg############### SR T R

# Automatlcally generated by Create_TASKS. frm usmg the m4 macro processor.

R U N - Script for the model configuration cosmos-asob

#

#

#  COSMOS-ASOB is a coupled model conflguratlon with the comp onents
# ECHAMS - %Iobal atmosphere GCM (MP

# JSBACH - global land surface model (MPI HH)

# MPIOM - global ocean GCM (MPI-HH

# HAMOCC - global ocean bio-geo- chemlstry model (MPI-HH)

#

#g##;sﬁ#ﬁ)##ﬁ(#ﬁ####################################### T
- in/ks

#$ -0 $JOB_NAME.0$JOB_ID

# 4y

#$ -cwd

#$ -q serial

### Batch Queuing System is SGE

IR NIRRT R TR TN TN NN TR TR TR TR TR T T TN TN TN TR TR TR TR TR TR TN TN TN TN TR TR TR TR TR TR TUT TN TNINTRTRTRTOT] INTRIN TR TR TRTR TR TR TN TR TN TN TR TR TRTRTRTRT TR TN INTNINT]
HHHHHHHHHH HHHHHHHHH A

0. PROLOGUE

ni
8 R SiS:S

export task=RUN # The task: RUN, ARCH, POST, VIS, MON, REM
print "\n This ${task} script\n - is started at\t$(date)\n - running on host\t$(hostname)
g################################################## BN S A A

ﬁ SETUP OF EXPERIMENT D2
ﬁ################################################## BN A A
#-- Experiment 1D

#

export expid=D2

#-- Coupled model name

zxport cplmod=cosmos-asob

ﬁ-— Node name of the computing host
gxport node=linux-x64

% Setup of COSMOS-ASOB

#-- Component model names

atmmod=echam5

srfmod=jsbach

ocemod=mpiom

bgcmod=hamocc

coupler=oasis3

components="echam5 jsbach mpiom hamocc"

SR A I L A B S R A g BN G A A

#

# 1. USER INTERFACE
ﬁ################################################## B
% 1.1 COMPONENT MODELS

#
ﬁ—— ECHAMS5
res_atm=T31 # horiozontal grid resolution
# / T31 [/ T42 / T63 / T85 / T106 / T159
vres_atm=19 # number of vertical levels

a7
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APPENDIX B. EXAMPLE FOR A RUN SCRIPT

atmvers=I2
out_filetype=GRIB
arch_format=RAW
dt_write_atm=6
Ihd=yes
co2_transport=true

millennium_ctrl=true # use namelist parameters for

volc_forc=false
save_dblrad=false

#
ﬁ-- JSBACH

ntiles=4
read_cpools=false

land_use=false

refyear=800
Ictlibvers=""

jsb_standalone=false
%—- MPIOM
res_oce=GR30
vres_oce=40
ocevers=I2

%—- HAMOCC

#
ﬁ-- COUPLER

jobname=D2x
nlogprt=0

ncplvers=""

run_mode:concurrent

# 19 /19 /19 /31 /31 /31
# atmosphere model version (used in executable n
# output file format: GRIB / NETCDF
# archive file format: RAW / GRIB_SZIP
# time interval of output writing in hours
# hydrological discharge model activated
# true: prognostic CO2 mass mixing rati
# false: uniform volume mixing ratio of CO2
erman
# true: volcanic forcing: provide volc_da
# true: handle instantanous flux anomal

/ 31
ame)

ent year 800 (RADCTL)
~ ta and rad_table
ies (accuflx)

# number of tiles o
# read cpools from file at the beginning o
# true/false .
# use land use change (read yearly files of co
true/false =~
# reference year of initial data (e.g. cpools)
# lIctlib file version. Default: ™. Chose "al
for millennium-like setup (no litter pools).

f an initialized experiment:

ver fraction)

bedo_snow"

# horiozontal 8rid resolution (acronym)
# GR3! [/  GR15

# number of vertical levels
# 20/40 /

# ocean model version (used in executable name)

# OASIS experiment-id (3 characters)
# Standard output extent:
# 0: little
# 1: much
# 2: very much std. output
# namcouple version
# "™ for the default namcouple
#  for usage of an altenative namcoule: place it in
# prism/util/running/adjunct_files/oasis3
# and append the namcouple version to its name:
# namcouple_’cplmod”ncplvers’
# sequential / concurrent (=parallel )

# remapping parameters

scripwr=0 # writing of SCRIP remapping matrices
# 0: use SCRIP matrice if existing; else (re)calculation
# 1. unconditional (re)calculation of SCRIP matrices
gridswr=0 # writing of grid description files for OASIS
# 0: use grid descript. files if existing; else (re)generati on
# 1. unconditional (re)generation of grid description file S
extrapwr=1 # writing of extrapolation matrix (NINENN)
# 0: use of existing extrapolation matrix (error if not
# available)
# 1. unconditional (re)generation of the extrapolation mat rix

#

Note: if gridswr=1 extrapwr needs to be 1 too

# time interval of data exchange

dto2a=86400

# coupling time step from ocean to atmosphere (8

6400/43200) [s]

# Note: coupling time step from atmosphere to ocean is 86400 s

# treatment of coupling fields (see OASIS documentation for
timtranso2a=AVERAGE

export=EXPORTED

more information)

# INSTANT / AVERAGE
# EXPORTED / EXPOUT

# number of processors

integer nproca_atm nprocb_atm nproma_atm nthreadatm npro
nproca_atm=8  # E

nprocb_atm=3  #

nthreadatm=1

nproca_oce=3 # E

nprocb_oce=9 #
nthreadoce=1

e

8 is default on tornado / =5 for T63 on hurrika n
3 is default on tornado / =1 on hurrikan)
nproma_atm=64 # (64 is default on tornado / =1024 on hurrikan

# (1 is default) number of openMP threads for th

3 is default on tornado / =1 on hurrikan)

9 is default on tornado / =1 on hurrikan / =3 fo
# (1 is default on tornado / =3 on hurrikan) numb

ca_oce nproch_oce nthreadoce

)

| number of MPI processors for the atmosphere

| =3840 for T63) vector length (http:/svn.zmaw.de/echam5
e atmosphere model

tota

r T63) total number of MPI processors for the
er of openMP threads for the ocean model

% 1.2 TASK SPECIFICATION

FH

#-- preprocessing:
#

preprocessing=no
#

#-- postprocessing:
#

postprocessing=yes

# -
#-- splitting:
#
splitting=no
#

#-- dbfill:

#

yes: split multi code output in codes (only po

yes: fill database accordin

yes: create and run a script for preproce ssing
no: no preprocessing
yes: create and run a script for postpro cessing

no: no postprocessing

ssible, if postprocessing=yes)

no: no splitting of codes

code lists (only po

ﬁ ssible, if postprocessing=yes and splitting=yes)
no data base filling

no:
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dbfill=no

#

#-- monitoring : yes: create and run a script for monitoring
# o no: no monitoring

monitoring=yes

yes: create and run a script for archiving

#
#-- archiving:
# no: no archiving

archiving=no
#.

# 1.3 TIME CONTROL

HH

#-- declarations .
integer nyear nmonth nday nhour nminute nsecond

#
#-- calendar type: Available calendar options:
# 0 : No leap year (365 days per year

# 1 . Gregorian (365/366 days per year
# n : Equal months of "n" days (30 for 30 day months)
caltype=1

#

#-- initial and final date of the experiment

#  Format: YearMMDD[_hh[mm(ss]]], Year-MM-DD[_hh[:mm[:s

# Year-MM- hh[:mm[:ss

#  Note: The experiment will not stop within a run/chunk even i
# final date is reached.

initial_date=0800-01-01 # initial date of the experiment
final_date=0803-12-31  # final date of the experiment

#
#-- duration of a run/chunk

Specify the length of each run in one of the below units.

nyear=1
nmonth=0
nday=0
nhour=0
nminute=0
nsecond=0
nstep_atm=0
nstep_oce=0
.

# number of years per run
# number of ‘months per run
# number of days per run
# number of hours per run
# number of minutes per run
# number of seconds per run

# number of ocean model time steps per run

s]]] or

f the

# number of atmosphere model time steps per run

1.4 ARCHIVE

use_initial_tarfile - Get initial data from a tar file
yes:  get initial data tar file from ’archive_in’

H IR

use_initial_tarfile=yes

ﬁ-- tag to distinguish between different input data files

tag=
#
z-- file and directory permissons of the output

export dir_permits=755

export file_permits=644

#-- fill_archive_in - Store data from the tarfile as single f
#

# (only with use_initial_tarfile=yes)
# yes:
# no:
fill_archive _in=no
suppress_|[inks=yes
#

‘archive_in’ is not used

#-- archiving_onlyraw
# yes:
# no:

archive only raw files (default)
archive as well postprocessed files

#
archiving_onlyraw=yes

#-- archiving_host - Node name of an archiving machine $if di
compute or data processing platform )

# export archiving_host="cross.dkrz.de" setting if you ru

# export archiving_host="gridftp.dkrz.de" setting for ru

export archiving_host=""

#.

‘archive_in’. This allows for usage with different experi

the data shall be stored as single files in 'archive_in

no: all initial data is in place (short term archive 'data’)

iles in
ments

fferent from the

n your model at on cross, but data processing is performed
nning on tornado and archiving by gridftp on the DKRZ archive

1.5 MESSAGE PASSING

FHHHd

#-- message passing library with which the models and the cou
# (MPI1 or MPI2) and shall be launched (mpich/mpich2/openmp

mpi_library=openmpi
ﬁ-- launching mode (spawned by coupler: MPI2; MPI1 otherwis
message_passing=MPI1

#

#-- buffered MPI_Send

# yes: buffered send
no: simple send

bsend=no

TR TN TN N R TN TR N TR TR TR TR TR TR T T TN TR TN TR TR TR TR TR TR TN TN TN TN TN TR TR TR TRT R TR T TN TN TN N TR TR TR O]

ele)r were compiled
iy

e)

IINTNTNTRTRTRTR TR TR TN TN TN TN TR TRTRTRTRTTET)

HHHHHHHHHH

# MPIBIN according to site and compiler for calls of mpiexec/

HHHHHHHHHHHH

mpirun
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#
ﬁ—— name of compiler (set according to Create_ TASKS paramet er specifications)

compiler=intel
case "${compiler}" in

pgi
MPIBIN=/sw/sles9-x64/ofed/openmpi-1.2.5-pgi7/bin

" nag)
MPIBIN=/sw/sles9-x64/ofed/openmpi-1.2.5-nag/bin

sun)
#MPIBIN=/opt/ofed/openmpi-1.2.5-sun12/bin # GKSS
#MPIBIN=/opt/openmpi-1.2.8/sun/bin # DWD

MPIBIN=/sw/sles9-x64/ofed/openmpi-1.2.5-sun12/bin # Z MAW

integ

MPIBIN=/swi/sles9-x64/ofed/openmpi-1.2.5-intel/bin

path)
#MPIBIN=/opt/scali/bin # GKSS

MPIBIN=/sw/sles9-x64/ofed/openmpi-1.2.5-path/bin

. 5
echo ()Jompiler $compiler not supported.
exit 1
8sac

#
#-- number of processors used for the mpiexec

nprocmpi=0

#.

# 1.6 FILE SYSTEMS

#

#-- home: Permanent file system for the SCRIPTS on the COMPUT ING HOST

# (only needs to be specified if the tasks are NOT generated on the
# computing host)

export home=/scratch/work/bm0021/k204019/cosmos-dev/ experiments

#

#-- archive_in: Root directory of the LONG TERM INPUT data ar chive. It needs

# to reside on the same machine as the output archive. This

# archive is intended for input data that is needed with

z several experiments, e.g. initial , forcing or restart fil es.
# - The parent-directory of ${archive_in} needs to exist bef ore submission of the job-

export archive_in=/pool/data/COSMOS/cosmos2

#
#-- data: Root directory of the SHORT TERM data server.
# Model INPUT and OUTPUT will be read from/written to

z this file system of the computing host

# - The parent-directory of ${data} needs to exist before sub mission of the job
export data=/scratch/wrkshr/k204019/cosmos-dev/exper iments

#

#-- archive: Root directory of the LONG TERM OUTPUT data arch ive.

# - Either a filesystem of the computing host or of a remote arc hiving host.
# If ${archive} differs from ${data} model output will be sav ed in
z ${archive} and removed from ${data}.

# - The parent-directory of ${archive} needs to exist -

export archive=${PRIHOME}/arch/k204019/cosmos-dev/ex periments

#-- work: Root directory for the temporary working director y

# (for production runs use $TMPDIR on NEC)

#
work=/scratch/wrkshr/k204019/cosmos-dev/experiments

#
ﬁ-- Compilation

# compile_server: Node name of the compile-server

# compile_path: Directory where the executables are stored

# on the compile-server

compile_server=linux-x64

compile_path=/scratch/work/bm0021/k204019/cosmos-de v/x86_64-intel/bin

#
#-- Path to the IMDI function directory

#
export fpath=/scratch/work/bm0021/k204019/cosmos-dev Jutil/running/functions
3xport PATH=${fpath}:$PATH

‘component’_age: the age of the restart file used in years
‘component’_restart_file: filename of the restart file ( including path)

% 1.7 RESTART CONTROL

#

#-- 'component’_restart: start from restart or initial fil es (climatology)
# 1 : start experiment from restart files for 'component’

# 0 : start experiment from initial conditions for 'componen t
# If the experiment starts from restart files you need to spec ify:
#

#

#

#

atm_restart=1
atm_age=0
atm_restart_file=${data}/${expid}/restart/echam5/re run_echam.nc



atm_restart_tracer=${data}/${expid}/restart/echam5/ rerun_tracer.nc

atm_restart_co2=$ data}/$ expid}/restart/echam5/rer un_co2.nc
atm_restart_accu=${data}/${expid}/restart/echam5/re run_accuflx.nc
hd_restart_file= ${data}/$ exp|d /restart/echam5/hdr estart.nc
srf_restart=1
srf_age=0
srf_ restart _jsbach=%{data}/${expid}/restart/jsbach/ rerun_jsbach.nc
srf_restart surf—$}data§/$ exmd?/restart/jsbach/re run_surf.nc
srf_restart_veg=${data}/${expid}/restart/jsbach/rer un_veg.nc
oce_restart=1
oce_age=0 ) ) )
oce_restart_file=${data}/${expid}/restart/mpiom/rer un_mpiom.ext
bgc restart=1

c_age=0
bgc restart_file=${data}/${expid}/restart/hamocc/re run_hamocc.nc
cpl_restart=1
cpl_restart_file_sstocean=${data}/${expid}/restart/ oasis3/sstocean.nc
cpI restart_file_flxatmos=${data}/${expid}/restart/ oasis3/flxatmos.nc

1.8 PLATFORM DEPENDEND SPECIFICATIONS

HHHH

ﬁ-- set system stuff required:

if [ "$(sitename)" = "dkrz.de" ]; then
if [ ${MODULESHOME:-"} I= ™ [ then
${MODULESHOME finit/ksh
Engine/6.0u10 globus/4.0.3

eclgol"ERROR: module command not available."
exi

module load SunGri
else

o fi
QE
#-- batch queueing system ( PBS | SGE | LL | NQS2 | LSF )

#
#queueing_system=PBS ; n_nodes=24  # total number of nodes
queueing_system=SGE

#-- email address (for queuing system)
email=your@email

#
#-- account (for queueing system)

account=default # DKRZ account number ("default" for defau It account)
#

#-- queue (for queueing system)

queue=default # queue name ("default” for default queue)

#.

# 1.9 UNIX COMMANDS

gxport mkdir="mkdir -p" # create a new directory

export cp="cp -p" # copy without changing the time stamp

export In="In" -sf" # soft link (if no links are wanted: same as cp)
export rm=rm # remove

export rtp=gridftp # remote transfer protocol

export rtp_post=$rtp # transfer protocol to remote process ing host
export put_archive="" # special command to put files to band

export get_ archlve- # special command to get files from ba
export gunzip="gzip -d" # unzip a file that was mgped using
export job_account="" # command to receive jo account at th
export cdo=/client/bin/cdo # climate data operator

export python=/client/bin/python # python

archive (e.g. dsmc)
nd archive (e.g. dsmc)

zip
e end of the run

.

ﬁ 1.10 REMOTE DATA PROCESSING

#

#-- Perform data processing on remote host: yes/no
#

postprocessing_rem=no # yes/no
monitoring_rem=no # yes/no
dbfill_rem=no # yes/no
archiving_rem=no # yes/no

#
#-- data_rem: Location, where data processing (postproces
It is specmed as [processing_host:][processing_path]

HHIHHREHR

data_rem=$data
[[ $(print ${data_rem} | grep :) = ™ ]] && host_rem="" || host
path_rem=${data_rem# *:}

#
#-- qsub_rem: Submit command for the processing jobs on remo

sing etc.) should be performed.

host m

_rem=%{data_rem%%:

data_rem=%data default, i.e processing in the directory
($data) on the compute (frontend) host
data_rem=mil00.zmaw.de:/mil00  TPP: processing on 1[6]
in the working directory /mil00

0.zmaw.de

*}

A te host

# gsub_rem=$qsub default, i.e. processing jobs are submitt

# with the same command as the run job ($qsub)
# gsub_rem=sge_qgsub TPP

# gsub_rem='ssh [- user] nohup’ processing on remote host w ithout

#

queueing system (interactive)
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gsub_rem=$qsub
gsub_rem_sync=$qsub_rem’ -sync y’ # wait for the job to comp lete before exiting

ﬁ-- Path to the IMDI function directory on remote processing host
%#path_rem:${path_rem}/${expid}/functions

[[ "${fpath}" = "${fpath_rem}" ]] || export PATH=$PATH:${f path_rem}
ﬁ-- Submit host (i.e. compute or frontend node)

submit_host=cross.dkrz.de

#
z-- chron_proc: Data processing in chronological order: ye s/no

chron_proc=yes
I A T HHEHHHH T T

#
# END OF THE USER INTERFACE

################################################### BHH AR
-e

#
#-- Number of openMP threads

#

export MPIOM_THREADS=${nthreadoce}

export ECHAM5_THREADS=${nthreadatm}

export MPIEXPORT="MPIOM_THREADS ECHAM5_ THREADS"

#

#

# Complete setup of COSMOS (parameters wich cannot be change d)
4

# .

ﬁ declarations

integer ntproc nprocatm nprococe nprocmpi ncplprocatm ncp Iprococe
#

# treatment of coupling fields

#

=

imtransa20=INSTANT

A

# Exchange time steps
dta20=86400

dto2a=${dto2a}
g Parameters for ECHAMS

#o_
#-- Time step

if [ ${vres atm} = 19 J;
if [ ${res_atm} = T21 ] then

ellfn[ ${resO%tm} T31 J; then
ellf [ ${r2es atm} = T42 ]; then
ellf [d${r1e85 atm} = T63 ]; then
ellf [ ${rles atm} = T85 ]; then
ellf [ ${|9eso_atm} = T106 ]; then

ellf [ ${vres_atm 31 ]; then
if [ res_atm T31 [; then

ellf [ ${resoce)itm} T42 ]; then
ellf [d${r1ezs atm} = T63 ]; then
ellf [ ${r7es atm} = T85 ]; then
ellf [ ${r4es atm} = T106 ]; then
elif [d${§e65 atm} = T159 ]; then
G nadt=240"

fﬁl Parameters for JSBACH

res_sr=${res_atm}
ﬁ Parameters for MPIOM

f oo
#-- Time step and grid dimensions

f [ ${res_t ocez} = GR30 J; then
nx_oce=1
ny_ oce 101
_nodt=86.
elif [ ${res oce} = GR15 J; then
nx_oce=256
ny oce 220

320
eIif [ ${res oce} = T43 ]; then
nx_oce=130
ny_oce=211
nodt=4800
echo " TIMESTEP NEEDS TO BE CHECKED!"



fi
# Parameters for HAMOCC

S

res_bgc=%{res_oce
nbdf=%{noét} -oce}
#

# Number of MPI-processors/openMP-threads
#

ncplprococe=1  # number of ocean MPI processes communicatin
ncplprocatm=1 # number of atmosphere MPI processes communi

nprocatm=nproca_atm *nprocb_atm # total number of atm. MPI processes

g with oasis
cating with oasis

nprococe=nproca_oce *nprocb_oce # total number of ocean MPI processes

# total number of MPI processes
ntproc=nprocatm-+nprococe-+nprocmpi+1
#.

Directory and name of this script

ENR SR SS

[ "$queueing_system" ]; then
gsub=$(submit_command -q ${queueing_system})

|ffI [ "${gsub}" ]; then

jobdir=${home}/${expid}/scripts # script directory

print " - submitted by \t${queueing_system}"
else  # interactive
jobdir=$(dirname $0)

cd ${jobdir}
jobdir=$(pwd) # script directory
i print " - submitted \tinteractively"
i
Job=%(job_name -q $queueing_system -s $(basename $0)) # sc r(iipt name
Jobid=$(job_identifier -q ${queueing_system} -e ${expid D # job-i
print " - job name \t${jobJ"
Erint " - job id \t${jobid}\n - job directory \t${jobdirf\n"
#
# 3. CALENDAR
i
#
#-- calculate length of the run in seconds for the case that (o ptionally)
#  the length of run is given in number of model steps of any of th e models.

if [ "${nstep_atm}" -ne 0 ] && [ "${nstep_atm}" -ne "™ ]; then
(( nsecond = nstep_atm * nadt ))

elif [ "${nstep_oce}" -ne 0 ] && [ "${nstep_oce}" -ne ™ ]; the

((_nsecond = nstep_oce * nodt

elif [ "${nstep_che}" -ne 0 ] && [ "${nstep_che}" -ne ™ ]; the
( nsecond = nstep_che * ncdt

elif [ "${nstep_srf}" -ne 0 ] && [ "${nstep_srf}" -ne ™ ], the

~ (( nsecond = nstep_srf * nsdt ))

#
#-- find out smallest time unit in inidate and job length

inidate=‘format_date -- $iinitia| date}  # transform to f

findate=‘format_date -- ${final_date}’

nwords=$(format_date -f4 -- ${inidate} | wc -w)

if [ ${nwords} -eq 6 ] || [ ${nsecond} -ne O ]; then
inidate=$(format_date -s -- ${inidate})
findate:$2format_date -S - $¥final_date})

elif [ ${nwords} -eq 5 ] || [ ${nminute} -ne O ]; then
inidate=$(format_date -m -- ${inidate})
findate=$2format_date -m -- ${final_date})

elif [ ${nwords} -eq 4 ] || [ ${nhour} -ne 0 ]; then
inidate=$(format_date -h -- $inidatg})

" findate=$2format_date -h - $¥final_ ate})

i

#
ﬁ—— date of this run

cd ${jobdir}
space_error="no"
datefmt="%a %b %d %H:%M:%S %Z %Y’ # date format for expid.log
if [!-f ${expid}.date ]; then
startdate=${inidate}
J'fO b[nufm=é{ id}.log ]; th
if [ - expid}.log ]; then
. rm ${expig}.logg

i
print "$(date +"${datefmt}") : Beginning of Experiment ${e
space_error="yes"; print "Could not create ${expid}.log"

else
read startdate jobnum < ${expid}.date
cp ${expid}.log ${expid}.log.new || {
space_error="yes"; print "Could not save ${expid}.log";

fi
print "$(date +"${datefmt}") : ${jobnum} ${startdate} ${j
space_error="yes"; print "Could not append to ${expid}.lo

if [ "${space_error}" = "no" ]; then

ormat (YearMMDD_hhmmss)

file

xpid}" > ${expid}.log.new || {

obid}
g

- start" >> ${expid}.log.new || {
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mv ${expid}.log.new ${expid}.log
else

print " |- ERROR: No disk space left or quota exceeded?"
. exit 1

i
integer scrcap

line=$(df -k $data | tail -1)

scris=${line## * i .
line=${line%%\% *} ;scrcap=${line## * )
if (( scrcap > 99 )); then

print " |- ERROR: Less than 5% disc space left on filesystem $s crfs, where your"
print " | workshare data=$data is mounted. Please clean up be fore you continue !"
exit 1
r%extdate:$(calc_date plus -c${caltype} -Y${nyear} -M${n month} -D${nday} -h${nhour} -m${nminute} -s${nsecond} --
print " |+ Time integration and run periode"
print " |- Initial date of the experiment:\t${inidate}"
print " |- Final date of the experiment:\t${findate}"
print " |- Beginning of this run \t${startdate}"
print " |- Beginning of the next run:\t${nextdate}\n"

Definition of the functions

HHHHH

. function_check_size

. function_check_codes

. function_dbfill

. function_generate_tarfile

. function_get_file

. function_get_model_resolution
. function_get_tarfile

. function_make_directories

. function_make_ppdirectories
. function_prepare_saving

. function_put_file

. function_plot_file
function_pperror

Y
#
# 4. PRE PROCESSING
i
#
ﬁ 4.1 DIRECTORY DEFINITION
if [ "$(hostname)" = "${host_rem%%. *}" ] ; then
exphome=${path_rem}/${expid} = # Root directory of the expe riment (data)
se
exphome=${data}/${expid} # Root directory of the experime nt (data)
export bindir=${exphome}/bin # Directory of the executabl es
export inpdir=${exphome}/input # Directory of the input fi les
export restdir=${exphome}/restart # Directory of the rest art files
export outdir=${exphome}/outdata # Directory of the outpu t data files
export logdir=${exphome}/log # Directory of the log data fi les
export postdir=${exphome}/post # Directory for postproce ssed data

if [ ${jobnum} = 1 Jithen
if [ "${task}" = "RUN" ], then
make_directories
elif [ "${task}" = "REM" ]; then
. make_ppdirectories
i

save log file of the previous run

find out the id of the last run

if [ ${jobnum} = 1 ]; then
loginfo= ﬁget_logpid -d ${startdate} -f ${jobdir}/${exp id}.log)
previd=${loginfo%][ % *}
if [ "${previd}" = "${expid}" ]; then ) ]

echo "No logfile of the previous run available (interactive run)"

else
date=${loginfo# *
! gIo%file:$ 'oL}].%)${previd}
if [!-f ${jobdiry/${logfile} ] && [I I -f ${logdir}/${job} $ {date}.o${previd} ]; then
elcho "g\(/)aci)tlng for the log file of the previous run: ${logfile j
sleep

fi
if [ -f ${jobdir}/${logfile} ]; then
mv ${j0bdir}/$?log ile} ${logdir}/${job}_${date}.o${p revid}
if [ -f ${jobdir}/${job}.po${previd} ]; then # remove SGE st dout
] rm ${jobdir}/${job}.po${previd

fi
elif [ ! -f ${logdir}/${job} ${date}.o${previd} ]; then
echo "No logfile of the previous run - exit"
exit 1

fi

HHHHE FHHE

fi



4.3 PRE - PROCESSING : Get the input data tar-file

[ ${jobnum} = 1 ]; then
get_tarfile ${use_initial_tarfile}

N S

=

f
.
# 4.4 PRE - PROCESSING : Computing environment

#.

# create and go to the temporary working directory

if [ "${work}" = "™ ]; then
print "\n |- ERROR: Can't create the temporary working direc tory"
print " | Variable 'work’ is empty"

. exit

cld ${wor

K
if I d id} 1; th
i S J e

fi
ifI [ I -d ${expid}/work ]; then
~ ${mkdir} ${expid}/wor

i
cd ${expid}/work
rm

-f o+
print "\n |- Temporary working directory is:\t$(pwd)"
print " |- Data workshare on compute node is:\t$data/$expid
#.
# 4.5 PRE - PROCESSING : Provide the executables

grint " |+ Get executables"
oceexec=${ocemod} ${bgcmod} ${ocevers}.${message pa ssing}.x
atmexec=echam5;j $}atmvers}.${messa e_passing}.x

cplexec=${coupler}.${message_passing}.x

#
z remove old executables to get them anew from the compiling h ost
if [ ${jobnum} = 1 ]; then
[ I -f ${bindir}/${oceexec} ] [| rm ${bindir}/${oceexec}
[ I -f ${bindir}/${atmexec} ] [| rm ${bindir}/${atmexec}
[ 1 -f ${bindir}y/${cplexec} ] || rm ${bindir}/${cplexec}
fi
get_file $ocemodi bin $£oceexec§ mpi-om
get_file  ${atmmod bin  ${atmexec echam5
get_file  ${coupler} bin  ${cplexec} 0asis.x
.
ﬁ 4.6 PRE - PROCESSING : Provide the input data

cho " |- Get input and restart data\n"

e
#.
# Input files for the coupler (OASIS3)
#.
#

List of variable names according to cf conventions

H*

get_file  ${coupler} input cf_name_table.txt
# Grid and analysis auxiliary data files
#

FV_cpl=_frac
if [ $gridswr = 0 ] || [ $jobnum != 1 ]; then
get_file -opt ${coupler} input grids_${res__z:1jtm}_${res_o ce}${FV_cpl}.nc \
grids.nc
get_file -opt ${coupler} input areas_${reasre5étgﬂc${res_o ce}${FV_cpl}.nc \
get file -opt ${coupler} input masks_${res_atm} ${res_o ce}${FV_cpl}.nc \
masks.nc

fi
if [ $scripwr = 0 ] || [ $jobnum != 1 ]; then
get_file -opt ${coupler} input \
rmp_oces_to_atmo_CONSERV_FRACAREA_${res_atm} ${res_  oce}.nc \
rmp_oces_to_atmo_CONSERV_FRACAREA'nc
get_file -opt ${coupler} input \
rmp_atmo_to_oces CONSERV_FRACAREA_${res_atm} ${res_  oce}.nc \
rmp_atmo_to_oces_ CONSERV_FRACAREA'nc
get_file -opt ${coupler} input \
rmp_atmo_to_oceu_CONSERV_FRACAREA_${res_atm}_${res_  oce}.nc \
rmp_atmo_to_oceu_ CONSERV_FRACAREAnc
get_file -opt ${coupler} input \
rmp_atmo_to_ocev_CONSERV_FRACAREA_${res_atm} ${res_  oce}.nc \
rmp_atmo_to_ocev_CONSERV_FRACAREA'nc
get_file -opt ${coupler} input \
rmp_atmo_to_oces_BILINEA ${res_atm} ${res_oce}.nc \
rmp_atmo_to_oces_BILINEA.nc
get_file -opt ${coupler} input \
rmp_atml_to_oces_ CONSERV_FRACAREA_${res_atm} ${res_ oce}.nc \
. rmp_atml_to_oces_CONSERV_FRACAREA.nc
i
if [ $extrapwr = 0 ] || [ $jobnum != 1 ]; then
get_file ${coupler} input nweights_${res_atm} ${res_oc e}${FV_cpl} nweights

fi
ﬁ Restart files

revdate='calc_date minus -c${caltype} -D1 -- ${startdat e}
if [ ${jiobnum} = 1 ]; then
if [ ${cpl_restart} = 1 ]; then
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if (${run mode} = concurrent ]; then
cp  ${cpl_restart_file_flxatmos} flxatmos

i
. \cp ${cpl_restart_file_sstocean} sstocean
i
else
if [ ${run_mode} = concurrent ]; then )
~ get_file ${coupler} restart flxatmos_${expid}_${prevda te}.nc  flxatmos

i
; get_file ${coupler} restart sstocean_${expid} ${prevda te}.nc  sstocean

Input files for the atmosphere (ECHAMS)

#

#

#

#o )
#-- Initialization and forcing
i@

#

#

3d initial file of atmosphere (spectral, no dependence on | smask)
get_file ${atmmod} input ${res_atm}L${vres_atm} jan_sp ec.nc unit.23
#
# surface boundary conditions (land/sea mask, albedo etc.)
#  (the original file has been modified near Antarctica (M.Es ch);
# annual mean data); file depends on Ismask
get_file ${atmmod} input ${res_atm}${res_oce}_jan_surf .nc unit.24

#
# AMIP sst and sea ice concentration; files depend on Ismask

#
if [ "${ocemod}' = " ] && [ ${forcing} = amip ]; then
typeset -Z4 yr ypl yml
yr=format_date -f4 -- ${startdate} | cut -f1 -d" ™
ypl = yr + 1
yml = yr - 1
or yrs in $[yr} ${ypl} ${ymi}; do

get_file ${atmmod} input res_atm}_amip2sst_${yrs}.nc sstd{yrs
g get_file ${atmmod} input ${res_atm}_amip2sic_${yrs}.nc ice${yrs
one
else
get_file ${atmmod} input ${res_atm} amip2sst_clim.nc un it.20
get_file ${atmmod} input ${res_atm}_amip2sic_clim.nc un it.96

fi

ﬁ ozone climatology (m.m., zonal) (no dependence on Ismask)

get_ﬁle ${atmmod} input ${res_atm} O3clim2.nc unit.21

# leaf area index climatology (monthly)

get_file ${atmmod} input ${res_atm}${res_oce} VLTCLIM. nc  unit.90
ﬁ 3d vegetation climatology (a.m.) (monthly)

get_file ${atmmod} input ${res_atm}${res_oce} VGRATCLI M.nc unit.91
ﬁ land surface temperature climatology (monthly)

get_file ${atmmod} input ${res_atm} TSLCLIM2.nc unit.92

ﬁ input data for radiation scheme

get_file ${atmmod} input surrta_data rrtadata

# input data for the hydrological discharge model

=t

f [ $lhd = yes ]; then
get_file $f/atmmod} input hdpara.nc hdpara.nc

get_file ${atmmod} input hdstart.nc hdstart.nc

input data for volcanic forcing

[ ${volc_forc} = "true" ]; then
get_file $ atmmo? input volc_data volc_data

HHSHHH

get_file ${atmmod} input rad_table rad_table

cp ${jobdir}/volc_data volc_data
. cp ${jobdir}/rad_table rad_table
i

#
ﬁ-- Restart files

if [ ${jobnum} = 1 ]; then

prevdate=‘calc_date minus -c${caltype} -D1 -- ${startdat e}
get_file ${atmmod} restart rerun_${expid} echam_${prev date} \
rerun_${expid}_echam
if [ $lhd = yes ]; then
get_file ${atmmod} restart hdrestart_ ${expid}_${prevda te}.nc \

hdrestart.nc

fi
if [ "${save_dblrad}" = "true" ]; then )
get_file ${atmmod} restart” rerun_${expid} accuflx_${pr evdate} \
rerun_${expid} _accuflx

f
it [ "${srfmod}” = "jsbach” J; then
get_file ${atmmod} restart rerun_${expid}_co2_S${prevda te} \
rerun_${expid}_co2
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If [ "${co2_transport}" = "true" ]; then
get_file ‘${atmmod} restart rerun_${expid} tracer ${pre vdate} \
rerun_${expid}_tracer

f
elif [ ${atm_restart} =

; then
\cp ${atm restart. frle} rerun_${expid}_echam
k "${srfmod}" = "jsbach" ]; then
cp ${atm_| restart 002} rerun_${expid}_co2

S=h

$lhd = 1;
cp ${hd_ restart flle} hdrestart.nc

==h

cp ${atm_restart tracer} rerun_${expid}_tracer

==h

"${save_dblrad}" = "true" ]; then

R "${co2_transport}" = "true" ]; then
ch ${atm_restart_accu} rerun_${expid}_accuflx

=h

Input files for the land surface model (JSBACH)

input for JSBACH

[[ "${ocemod}' = "™ && ${alone_as_coupled} = false ]]; the n
grid=${res_srf}_${ntiles}tiles

else . ) .
~ grid=${res_srf}_${res_oce}_ ${ntiles}tiles

R HH

=

i

[[ ${lctlibvers} = "™ 1] || Ictlibvers=albedo_snow

get_file ${srfmod} input Ictlib_${lctlibvers}.def Ictli b.def
get_file ${srfmod} input jsbach_${grid} ${refyear}${js binivers}.nc jsbach_${res_srf}.nc
if [[ ${read_cpools} = true ]]; then

 get_file ${srfmod} input Cpools_${grid}_${refyear}.nc C pools.nc

fi
if [[ ${land_use} = true ]; then
get_file ${srfmod} input ${inpdir}/jsbach/land_use/cov er_fract_‘echo ${startdate} | cut -c1-4' ${res_srf} ${n
cover_fract.'echo ${startdate} | cut -c1l-4‘.nc

|f [ "${jsb_standalone}" = "true" ]; then

get_file $isrfmodi |nput Climate.${res_srf}.nc climate. ${res_srf}.nc
. get file ${srfmod} input mpot.${res_srf}.nc mpot.${res_ srfy.nc
i
#
ﬁ-— Restart files
prevdate='calc_date minus -c${caltype} -D1 -- ${startdat e}
if [ ${jobnum} = 1 ]; then

get_file ${srfmod} restart rerun_${expid}_jsbach_${pre vdate} \

rerun ${exp|d} -_Jsbach
get_file ${srfmod} restart rerun_${expid}_veg ${prevda te} \

rerun_${expid}_veg
if [ ${jshb_standalone} = true ]; then

get_file ${srfmod} restart rerun_${expid} forcmg ${pr evdate} \
rerun {expld} forcing
get_file ${srfmod} restart rerun_${expid}_driving g) evdate} \
| rerun ${exp|d} riving
else
get_file ${srfmod} restart rerun_${expid} surf ${prevd ate} \

rerun_${expid}_surf

elrf [ ${srf_restart} = L
\cp ${srf_restart_jsbach} rerun $&expld}_|sbach
\cp ${srf_restart vegi rerun {expid}_veg
if [ ${jsb_standalone} = true ]; then
\cp $§srf restart forcmg; rerun $§expid{_forcing
\cp ${srf_restart_driving} rerun_${expid}_driving

; \cp ${srf_restart_surf} rerun_${expid}_surf
i
f

Input files for the ocean (MPIOM)

#
#
#
#
#

-- Initialization and forcing
#

# File containing basin masks (formatted)

get_file ${ocemod} input ${res oce} BEK BEK
chmod ${dir_permits} BEK

#
# Ocean grid and bathymetry file

get_file ${ocemod} input ${res_oce} anta anta
get_file ${ocemod} input ${res_oce} arcgri arcgri
get_file ${ocemod} input ${res_oce} topo_jj topo

z Surface salinity file (a.m. Levitus atlas).
get_file ${ocemod} input ${res_oce}L${vres_oce} SURSAL _PHC SURSAL

#
# Initial (3D) ocean temperature/salinity file (Levitus a. m.).
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get file ${ocemod} input ${res_oce}L${vres_oce} INITEM _PHC INITEM
get_file ${ocemod} input ${res_oce}L${vres_oce} INISAL _PHC INISAL
ﬁ—— Forcing (for stand allone ocean runs)
if [ "$ﬂmessage_passing}" "NONE" ]; then
get_file ${ocemod} input ${res_oce} GICLOUD_OMIP365 GIC LOUD
get_file ${ocemod} input ${res_oce} GIPREC_OMIP365 GIPR EC
get_file ${ocemod} input ${res_oce} GISWRAD_OMIP365 GIS WRAD
get_file ${ocemod} input ${res_oce} GITDEW_OMIP365 GITD EW
get_file ${ocemod} input ${res_oce} GITEM_OMIP365 GITEM
get_file ${ocemod} input ${res_oce} GIU10_OMIP365 GIU10
get_file ${ocemod} input ${res_oce} GIWIX_OMIP365 GIWIX
get_file ${ocemod} input ${res_oce} GIWIY_OMIP365 GIWIY
i get_file ${ocemod} input ${res_oce} GIRIV_OMIP365 GIRIV
i
# )
ﬁ—— Restart files
[ ${jobnum} = 1 ]; then
( ${oce_restart} = 1 ] ; then
cp $§oce restart flle} Z38000
i \cp ${oce_restart_file 737000
i
else
prevdate=‘calc_date minus -c${caltype} -D1 -- ${startdat e}
get_file $iocemod§ restart RESTART $§expldl ${prevdate % 738000
. get_file ${ocemod} restart RESTART_${expid} ${prevdate Z37000
i
.
# Input files for the bio-geo-chemistry model HAMOCC
. -

7

ﬁ—— Get dust fields (Iron for BGC)
get_file ${bgcmod} input ${res_bgc} INPDUST.nc INPDUST. nc

#-- Restart files

[ ${jobnum} = then

k ${bgc_| restart} =1 ]; then
» cp ${bgc_restart_file} restartr_bgc.nc
i

:lSSet_fiIe ${bgcmod} restart restart_bgc_${expid} ${prev date}.nc restartr_bgc.nc

#

% 4.1 PRE - PR%?OI%/%SeINgd. update configuration files (namelists, XML, e tc.)
gcho “\n |- Provide configuration files (namelists, XML, et c.)"

%—- Namelist OASIS3 (namcouple)

ﬁ runtime: duration of the experiment (seconds)

#untime:‘time_between -c${caltype} -- ${startdate} ${ne xtdate} seconds

% startdate in format YYYYMMDD

typeset -Z8 yyyymmdd
yyyymmdd=‘echo ${startdate#-} | cut -c1-8'

#
# sequential mode and time lag

# both models run segentially when the experiment is started
if [ ${jobnum} = 1 ] && [ ${cpl_restart} = 0 ]; then
] run_mode:sequentlal

i
if [ ${run_mode} = sequential ]; then
nmseq=2 # models run sequentially
lago2a=$nodt
laga20="expr $nadt - $dta2o*

nmseq=1 # models run concurrently
iseq=1
lago2a=$nodt

. laga2o=$nadt

i

#
# buffered/simple MPI send
#

if [ ${bsend} = no ]; then
nobsend "NOBSEND"

els
G nobsend=“"
i

#
# restart filenames for the atmosphere/ocean

cnfileaw=flxatmos
cnfileow=sstocean

#
# loctrans
#
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loctrans=LOCTRANS
#

# adaption of the namcouple template

get_file -nolink  ${coupler} input namcouple_${cplmod}${ ncplvers}  namcouple

[[ $monitoring = yes ]] && monexp="EXPOUT" || monexp="$expo rt
ed -s namcouple <<EOF

gi#Nmseq/s/#Nmseqg/${nmseq}/

gi#Chan/s/#Chan/${message_passing} ${nobsend}/
g/#Mod1procs/s/#Modlprocs/ ${nprocatm} ${ncplprocatm} $argl /
g/#Mod2procs/s/i#Mod2procs/ ${nprococe} ${ncplprococe} $arg2 /
g/#Cplexptid/s/#Cplexptid/${jobname}/
g/#Atmmodnam/s/#Atmmodnam/${atmmod}/
g/#Ocemodnam/s/#Ocemodnam/mpi-om/

g/#Runtime/s/#Runtime/${runtime}/

g/#Y?/yymmdd/s/#Yyyt)/mmdd/${yyyymmdd}/

g/#Nlogprt/s/#Nlogprt/${nlo /)rt}/

g/#Dta2o/s/#Dta20/${dta20

g/#Dto2a/s/#Dto2a/${dto2a}/

g/#lseq/s/#lseq/${iseq}/
g/#tLaga2o/s/#Laga2o/${laga20}/
g/#lLago2als/#Lago2a/${lago2a}/
g/#TimTransa2o/s/#TimTransa2o/${timtransa20}/
g/#TimTranso2a/s/#TimTranso2a/${timtranso2a}/
gi#HEXp/sI#Exp/${export}/
g/#Mon/s/i#Mon/${monexp}/
gl#tLocTrans/s/#LocTrans/${loctrans}/
g/#Extrapwr/s/#Extrapwr/${extrapwr}/
g/i#Cnfileaw/s/#Cnfileaw/${cnfileaw!
gI/#CnfiIeow/s/#Cnfileowl$ cnfileow}/

EOF
echo " * -
echo " * Namelist of OASIS3: namcouple"

echo " *
cat namcouple

echo ! » N i "
echo " end of namcouple

€CN0 ! * s "
echo

.
ﬁ-— Namelist ECHAM5

#
# resumed or initial run?

if [ ${jobnum} = 1 ] && [ ${atm_restart} = 0 ]; then
[rerl{JJn:.FAL}SE. ] [ $atm.| ! ]

f_sl%run:TRUE.
i

# coupled or stand-alone run?

#
if [ "${ocemod}"' = " ]; then
# stand alone echam5
Icouple=".FALSE."
if [ ${forcing} = amip ]; then
amip="TRUE."

else .
. lamip=".FALSE."
i
else
# echam5 coupled to ocean
Icouple="-TRUE."
lamip="-FALSE."
getoff=0
putoff=-$nadt
na2ocsteps=‘expr $dta2o / $nadt
no2acsteps=‘expr $dto2a / $nadt
getocean="$no2acsteps,'steps’,’'exact’, $getoff"
putocean="$na2ocsteps,'steps’,’exact’,$putoff"

=h

initial date of the experiment (with coupled runs: one time step before
midnight)

the year in dt_start just one year befor the the current date .
(Setting dt_start to the current date would lead to echam re -initialization!)

T HFHIEHHH R

=

correctly!
[ ${lcouple} = ".FALSE." ]; then
date=‘calc_date minus -c${caltype} -Y${atm_age} -- ${ini date}'
year=‘format_date -f4 -- ${inidate} | cut -f1 -d" ™
else
date=‘calc_date minus -c${caltype} -Y${atm_age} -s${nad t} -- ${inidate}’
year=‘format_date -f4 -- ${startdate} | cut -f1 -d" ™
if [(${rerun} = .TRUE. ]; then

( year = year - 2 )

ifI [(${rerun} = .FALSE. ]; then
~(( year = year - 1))

fi

Initialisation of the echam time manager can take a long tim e if the current
date is far from the initial date of the experiment. To impro ve this, we set

Note that events that do not occur on a yearly basis will not b e treated
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month_day_time=‘format_date -f4 -s -- ${date} | cut -f2- -d "
date="${year} ${month_day_time}"
dt_start="echo ${date} | tr " "

#
ﬁ end date of the run
dt_stop=‘format_date -f4 -s -- ${nextdate} | tr " "

#
# rerun interval

${nmonth£ -ne 0 ]; then

nm = * nyear + nmonth ))
put rerun="${nm}, months’ ‘last’,0"

elif [ ${nyear} -ne 0 |; then
put_rerun="${nyear},'years’,'last’,0"

elif [ ${nday} -ne 0 J; then

f_ put_rerun="${nday},’'days’,’last’,0"

i

ﬁ usage of the hydrology model (HD)
if L${Ihd} = yes |; then
d=TRUE.

else
; hd=.FALSE.
i

#
# output data format
[f${out filetype} = GRIB ]; then

ormat
] format=2
Qf
# usage of 1/0 sea land mask (not 0.5 criteria of fractional ma sk)
if [[ ${res_atm} = T31 && ( ${alone_as_coupled} = true \
|| ${cplmod} = cosmos-aso || ${cplmod} = cosmos-asob ) ]; th en
Islm=.true.
else
" Isim=.false.
i
#
ﬁ CO2
if [ "${co2_transport}" = "true" | && [ "${srfmod}" = "“jsbach " 1; then
I|002=1 # prognostic CO2 mass mixing ratio
else

. ico2=2  # uniform CO2 volume mixing ratio
i

#
# Middle atmosphere

#
if [[ ${vres_atm} = 47 ]]; then
~ middle_atmosphere=true

fi

echo "&RUNCTL" > namelist.echam
echo " LRESUME = ${rerun} >> namelist.echam

echo " out_datapath = >> namelist.echam

echo " out _expname = "${expid}” >> namelist.echam

echo " out_filetype = ${format}" >> namelist.echam

echo " DT START = ${dt_start}" >> namelist.echam

echo T_STOP = $ dt_stop}" >> namelist.echam

if [[ ${nadt} 1= default ]]; then

. echo " DELTA_TIME= ${nadt}." >> npamelist.echam

i

echo " PUTDATA = ${dt write_atm},’hours’ first',0" >> na melist.echam
echo " PUTRERUN = ${put_rerun}" >> namelist.echam

echo " TRIGFILES = 1,/months’first,0" >> namelist.echa m
echo " LAMIP = ${lamip}" >> namelist.echam

echo " LABORT = .FALSE." >> namelist.echam
echo * NPROCA = ${nproca_atm}" >> namelist.echam

echo " NPROCB = ${nprocb_atm}" >> npamelist.echam

echo * NPROMA =$ nproma_. atm}" >> npamelist.echam
echo " LDEBUGEV = .FALSE." >> namelist.echam
echo * LCOUPLE = ${Icouple} >> namelist.echam

echo " NO_CYCLES >> namelist.echam
echo " LSO4 = FALSE " >> namelist.echam
echo " LHD ${h >> namelist.echam

if [ ${srfmod} Jsbach % then

. echo " LSLM {Islm}" >> namelist.echam

i

it [ "${co2 transport}" = "true" ] && [ "${srfmod}" = "jsbach " ]; then
~echo " LCO .TRUE." >> namelist.echam

——h

i
if [ ${v0|c forc} "true" ]; then
~echo L_VoLC = .TRUE." >> namelist.echam
i
if [ ${lhd} = yes ]; then
echo * NHD_DIAG = 1" >> namelist.echam

—=h

==

f[ ${Icouple} = "TRUE." ]; then
echo " GETOCEAN $§getocean{" >> namelist.echam
~echo " PUTOCEAN ${putocean}" >> pamelist.echam

([ ${alone_as_coupled} true JJ; then
echo " LIPCC = .TRUE." >> namelist.echam

S=h



|f [[ ${middle_atmosphere} = true ]]; then

~echo " LMIDATM = .TRUE." >> namelist.echam
echo A >> namelist.echam
echo "&RADCTL" >> namelist.echam
f [ ${lcouple} = .TRUE. & [ ${res_atm} = T31 ]; then
. echo " TRIGRAD = 120 ‘'minutes’,first’,2400" >> namelist. echam
echo " 1CO2 = ${ico2}" >> namelist.echam
f [ "${millennium_ctrl}" = "true" ]; then
echo " [ICH4=2" >> namelist.echam
echo " 103=3" >> namelist.echam
echo " IN20=2" >> namelist.echam
echo " ICEC=0" >> nameljst.echam
echo " |AERO=2" >> namelist.echam
echo " CO2VMR=278.E-06" >> namelist.echam
echo " CH4VMR=650.E-09" >> namelist.echam
echo " 20VMR=270.E-09" >> namelist.echam
echo " YR_PERP=800" >> namelist.echam
|f [ ${save_dblrad "true” then
" echo " "LDBL D = TRUE." >> namelist.echam
if [[ {mlddle atmosphere} = true ]]; then
echo " ICH4=3" >> namelist.echam
~echo " IN20=3" >> namelist.echam
i
echo "/" >> namelist.echam
if [[ {mlddle atmosphere} = true ]]; then
echo "&DYNCTL" >> namelist.echam
echo " VCHECK=235." >> namelist.echam
echo " SPDRAG=0.926E-4" >> namelist.echam
" echo "/" >> namelist.echam
i
if [[ ${lcouple} = .TRUE. || ${alone_as_coupled} = true J]; t hen
echo "&PHYSCTL" >> namelist.echam
echo " LCOVER = .FALSE." >> namelist.echam
fe_cho A >> namelist.echam
i
#cat > namelist.echam << EOR
#&RUNCTL
# LRESUME = ${rerun}
# out_datapath = ™
# out_expname = "${expid}"
# out filetype = ${format}
# DT_STOP ${dt_stop}
# DELTA TIME= ${nadt}
# PUTDATA ${dt_write_atm}, hours’ first’,0
# PUTRERUN = 1/’months’ last’,
# TRIGFILES = 1,’'months’,first 0
# LAMIP = $Iam£}
# LABORT = .FAL
# NPROCA = ${nproca atm}
# NPROCB = ${nprocb_atm
# NPROMA = ${nproma_atm}
# LDEBUGEV = FALSE.
# LCOUPLE = ${lcouple}
# NO_CYCLES = ${no cycles}
# LSO4 = .FA SE
# LHD = ${hd
# NHD_DIAG =1
# GETOCEAN = $§getocean}
z/ PUTOCEAN = ${putocean
#&PHYSCTL
ﬁ LCOVER = .FALSE.
ﬁEOR
g--- Set output stream properties:
echo "&SET_STREAM_ELEMENT name = ’'az0l Ipost =0 /" >> namel ist.echam
echo "&SET_STREAM_ELEMENT  name = ’'slm’ lpost =0 /" >> nameli st.echam
echo "&SET_STREAM_ELEMENT name = ’glac’ Ipost =0 /" >> namel ist.echam
echo "&SET_STREAM_ELEMENT name = ’'runtoc’ Ipost =1 /" >> nam elist.echam
echo "&SET_STREAM_ELEMENT name = 'ao3’ lpost = 0 /" >> nameli st.echam
echo " "
ecﬂo "« Namelist of ECHAMS5: namelist.echam"
*
cat namellst echam
echo ' -
echo " * end of namelist.echam"
€CNO ! # . e "
echo ™
#
#-- Namelist JSBACH
if H "${jsb_standalone}" = "true" ]; then
o post_echam=true
els
i Ipost_echamzfalse # Variables of the echam output will not b e
fi #  printed twice

if [ ${jsb_standalone} =
#
#—— Start/end date of the experiment
dt start="format_date -f4 -s -- ${|n|date}

date=‘calc_date™ minus s${nsdt} -- nextdate}‘
dt_stop=‘format_date -f4 - ${date}'

true ]; then
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#
# resumed or initial run?

if [ ${jobnum} = 1 ] && [ ${srf_restart} = 0 ]; then
[res?artz.FA{SE. ] [ $tsrt ! ]

else
G restart=.TRUE.
i

=h

Read C-pools from file only at the beginning of an initializ

To force reading of the initial C-pools during a running exp

or for a restarted model ( i.e. to overwrite the values from t

you need to either
- set read_cpools=true above and comment out the next three
- set read_cpools=true here, irrespective of the first set

[ $jobnum} 1= 1 ] || [ ${srf_restart} = 1 ] ; then
~ read_cpools=false
i
f H ${land_use} = true
c_change=EXTERNA
else
~ lc_change=NONE

erime
he

ting

SHHFHHHH IR

J—

]; then
L

ed experiment

nt (jobnum>1),
restart file)

lines, or

above

i
cat > run.def <<EOF . ) .
# Runtime options file for JSBACH
# --- General options ---
EXP_NAME=${expid}
DEBUG-=false
TEST_STREAM=false
FILE TYPE=$¥0ut_fiIetype}
OUT_STATE=true
LPOST_ECHAM=${Ipost_echam}
# MISS VAL=1.D20
STANDALONE=${jsb_standalone}
# NPEDIM=1
# USE_NPECHUNKS = {false|true} controls how the JSBACH-Int
#  false: The interface is called for all landpoints, i.e. a si
# true : The interface is called several times with at most NPE
# driver is designed to handle several calls (otherwise the p
USE_NPECHUNKS=false
# --- Number_of_tiles
N_TILES=${ntiles}

erface i

#--- Choice of landsurface scheme ("VIC" or "ECHAM" or "BETH Y")
LSS=ECHAM

# --- Handling of landcover change (keyword: LC_CHANGE_HAN DLING):
# NONE: run JSBACH with fixed landcover map

# EXTERNAL: run JSBACH using a sequence of landcover maps,

# i.e. a new map is read in at each restart.

# LPJ: Use the LPJ vegetation dynamics
LC_CHANGE_HANDLING=${lc_change}

# --- Operation of Submodel BETHY
USE_PHENOLOGY=true
USE_ALBEDO-=true
USE_ALBEDOCANOPY=false

USE BETHY=true
BETHY_NCANOPY=3
BETHYLIB_FILE=Ictlib.def
READ_CPOOLS=${read_cpools}
CPOOL_FILE=Cpools.nc

# --- Location of startup files ---
GRID_FILE=jsbach_${res_srf}.nc
SURF_FILE=jsbach_${res_srf}.nc
SOIL_FILE=jsbach_${res_srf}.nc
VEG_FILE=jshbach_${res_srf}.nc
LCTLIB_FILE=Ictlib.def

# Soil parameters
SKIN_RES_MAX=0.0002
INTERCEPTION_MAX=0.0002

EOF

if [ ${jsb_standalone} = true ]; then
cat >> run.def <<EOF
# --- Parallelization options ---
NCPUS=${nproc_sr
NPROCA:$F1pr0ca_sr%
NPROCB=${nproch_sr
# --- Temporal options
DT_START=${dt_start}
DT_STOP=${dt_stop}
DELTA_TIME=${nsdf}
# --- Restart options
RESTART=${restart}

# Maximum content of skin reservoir fo
# Maximum content of canopy inter

s called in SINGLE PROCESSOR runs:
ngle call of the interface per time step
DIM landpoints. Make sure that the

rogram may crash!)

r bare soil [m]
ception [m]

# --- temperature forcing
FORCING_TEMP_FILE:cIimate.S\Sjres_srf}.n_c
FORCING_TEMP_FREQU=DAIL # Forcing frequency ("MONTHLY"

or "DAILY")

# --- precipitation forcing ----------------------o----
FORCING_PRECIP_FILE=climate.${res_srf}.nc
FORCING_PRECIP_FREQU=DAIL

# Forcing frequency ("MONTHL Y" or "DAILY")

# --- longwave radiation forcing
#The keyword "FORCING_LW_RADIAT_TYPE" controls what data
# "CLOUD" . fraction of sky covered by clouds (in percent)
# "MEAN_RAD" : daily means of incident longwave radiation [W

are used to generate radiation forcing. Possible values

m'2]
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FORCING_LW_RADIAT_TYPE=MEAN_RAD
FORCING_LW_RADIAT_FILE= cllmate%res srfy.nc
FORCING_LW_RADIAT_FREQU=D.

# --- shortwave radiation forcing
#The keyword "FORCING_SW_RADIAT_TYPE" controls what data
# "CLOUD" . fraction of sky covered by clouds (in percent)

# "MEAN_RAD" . daily or monthly means of incident shortwave r

# (in this case in addition a table for potential radiation ar

are used to generate radiation forcing. Possible values

adiation [W/m™2]
e needed: keywords:

"F ORCING TABLE_SW_POT_FILE" and "FORCING_SW_RADIAT_REQ")

FORCING SW_RADIAT_TYPE=MEAN_RAD
FORCING_TABLE_SW_POT REQU-DAILY
FORCING_TABLE_SW_POT _FILE= mpot ${res_srf}.nc
FORCING_SW_RADIAT_FREQU=DA

FORCING_SW_RADIAT_FILE= cllmate$ res_srf}.nc

#The keyword "FORCING_RADIAT_SCHEME" controls what algor
ﬁPossmle valuesG are:

ithm is used for obtaining shortwave comonents from input

s The algorithm described in Wolfgangs dissertatio n is used
# "CCDAS" : The algorithm currently implemented in CCDAS is u sed
# "NEW" . The algorithm newly proposed by Wolfgang is used (on ly for radiation input "MEAN_RAD")
# "NEW_ORIG_CF" : As "NEW", but with the original conversion factor.
FORCING_SW_RADIAT_SCHEME=0ORIG

# --- CO2 forcin

FORCING_CO2 EREQU CONST

[mol CO2/mol air]

FORCING_CO2_CONST_C02=3.67e-4 # Constant value for CO2-c oncentration
# -— wind speed forcmg
FORCING_WIND_FRE DAILY

FORCING_WIND| FILE climate. ${Ees srf}.nc
# FORCING WIND_CONST_WSPEED=2.
LON_WEST 0.
LON_EAST=360.
LAT "SOUTH=-90.
LAT_NORTH=90.
EOF

echo "

Namelist of JSBACH: run.def"

end of run.def"

3cho
ﬁ-- Namelist MPIOM

if [ ${vres oce} 1
w="20.,20.,2 0. 50 ,70.,90.,120.,150.
,180.,210. 250 300 ,400.,500.,600.,700.,900.,1400. '
ellf [ ${vres oce} = 23 J; then
.,20.,25.,25.,25. 25 25 ,30.,45.,60.
90 1120, 150 180 1210.,250.,300.,400.,500.,600.
1700.,900.,1400."
ehf [ ${yres ‘oce} = 40&
dzw="12.,10.,10.,10.,10.,10. 13 ,15.,20.,25.
:35.,40.,45.,50.,55..60..7 190,
1100.,110.,120..130.,140., 150 1170.,180.,190.,200.
-1250..270..300..350.,400..450..500..500..600."
elif [ ${vres oce} = ""] then
echo 'E
echo ’
echo ”
else
echo
echo ’
echo ”

Vertlcal resolution of the ocean model not specified! '

1 .

ROR:
No layerdepth known for vres_oce =

1

${vres_oce}
;it
# to allow test runs with just a few days

#
if [ ${nmonth} = 0 ] && [ ${nyear} = 0 ]; then
nmonts=1

else
. (( nmonts =
i

#
# mean output
#

${nyear} * 12 + ${nmonth} ))

imean=2
ﬁ relaxation time for salinity

f [ "$coupler" = "™ ], then

crelsal=3.8E—§
crelsal=3.E-7

else
f_ crelsal=0.0
i

#
ﬁ restarted run or start from levius

if [ ${jobnum} 1= 1 ] || [ ${oce_restart} = 1 ]; then
istart=3

else

_ istart=2

C -> OCECTL << EOF

&OCEDIM

IE_G=${nx_oce}
JE_G=${ny_oce}
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KE=${vres_oce}

&NPROCS
NPROCX=${nproca_oce}

NPROCY=${nproch_oce

&OCECTL .

exptid = "$expid"

DT = $nodt.
CAULAPTS= 0.0000
CAULAPUV= 0.0060
AUS =0,

CAHO0 = 1000.
IBOLK = 500

DVO = 0.2E-2
AVO = 0.2E-2
CWT = 0.5E-3
CWA = 0.7/5E-3
CSTABEPS= 0.03
DBACK = 1.05E-5
ABACK = 5.E-5
CRELSAL = $Bcrelsal}
CDVOCON = 0.1
MONTS = ${nmonts}
IMEAN = ${imean}
ISTART = ${istart}
I3BDREST = 0
IOASISFLUX = 0
IMOCDIA% =1
LDIFEDIAG = .true.
LFORCEDIAG = _false
LCONVDIAG = false.
LGRIDINFO = .false
LHFLDIAG = .false
LGMDIAG =_.true.
ITSDIAG = 2

/LTSTRANSPOSE = .true.

&OCEDZW

CDZW = ${dzw}

EOF

echo " * -

echo " » Namelist of MPIOM: OCECTL"

echo_ " *

cat OCECTL

echo " * "

echo ! * end of OCECTL

echo "

echo

#.
ﬁ-- Namelist HAMOCC
# For time series:

# nfreqtsl : frequency of time series sampling
# ntsl : no. of time series (+1 for global inventory, max=10)
ﬁ rlonts1/rlattsl : positions of samples in time seriesl
steps_per_day = 86400 / nbdt
g:(at >pN¢‘\JMELIS%' BGC << EOF »
&BGCCTL -
deltacalc = 49357,
deltaorg = 457,
deltasil = 0.22,
io_stdo_bgc = 8,
kchek = 0,
isac = 1,
mean_2D_freq = 2,
mean_3D_freq = 2,
nfreqtsl = ${ste s_per_daé/},
rlonts1 = -20.0,60.0,65.0,-64.0,-175.0,-145.0,-25.0, 140.0
rlatts1 = 47.0,17.0,10.0,32.0,-53.0,50.0,64.0,5.0
rdepltsl = 80.0, 80.0,80.0,80.0,80.0,80.0,80.0,80.0
rdep2ts1 = 1000.0,1000.0,1000.0,200.0,1000.0,1000.0,1 000.0,1000.0
/rdep3tsl = 3000.0,3000.0,3000.0,300.0,2000.0,2000.0,2 000.0,2000.0
&END
EEF
echo " * e e e "
echo " *» Namelist of HAMOCC: NAMELIST_BGC"

ho "
Gt NAMELIST BGC

echo "

echo " * end of NAMELIST_BGC"

echo

echo "™

#

#

# 5. LAUNCHING THE MODEL

i

Is -al

date ) ) )

# Create a test file. The date of output files will be compared to the date
# of this reference file to assure, that the output files are n ewer.

# (script save_file)

echo "The date of the output files is compared to the date of th is file" \

> reference_file

if [ ${compiler} = nag ] || [ ${compiler} = sun ]; then
$cdo copy anta Ib_anta
rm -f anta

mv Ib_anta anta
$cdo copy arcgri Ib_arcgri



rm -f arcgri

mv lb_arcgri arcgri

$cdo copy SURSAL Ib_SURSAL

rm -f SURSAL

mv lb_. SURSAL SURSAL

$cdo cop¥ INITEM Ib_INITEM

m -f

mv lb_| INITEM INITEM

$cdof copy INISAL Ib_INISAL

m -

mv lb_| INISAL INISAL

if [ $fiobnum} = 1 J; then
$cdo copy Z37000 Z38000

. cp Z38000 z37000

i

fi

if [ ${message_passing} = MPI2 ]; then
echo MPI dynamic process generation not tested.
exit 1

elif [ ${message_passing} = MPIL ]; then

cat > ${expid}_asob.$jobid << EOF

#l /bin/ksh

#$ -S /bin/ksh

#g -0 ${jobdir}A$JOB_NAME.0o\$JOB_ID
S - y

HHHEW-D #\$ -cwd

#\$ -pe orte ${ntproc}

H.

#

echo Run in ${work}/${expid}/work

;d ${work}/${expid}/work

$MPIBIN/mpiexec -n 1 oasis.x : -n ${nprocatm} echam5 : -n ${n prococe} mpi-om || {

Is -lta
exit 1

=

m -f ${expid}_asob.$jobid

MFEHO FHHH
of &

=3

o

cat ${exp|d} asob.$jobid

# could not use function submit with options so have to to use c ommand
# directly:

gsub -sync y ${expid}_asob.$jobid

else
echo Invalid message passing method specified !

Coexit 1

g

#-- Generate profiling protocol
#

Is -lat

if [ -f * ${ocemod} ], then
echo 'Profiling '${oceexec} ..’
${cp} .${ocemod ${Iogd|r}/${ocemod} mon.out
|~ Slocemod)

${cp} *.${ocemod} mon.out
. prof ${ocemod}
i
if [ -f * ${atmmod} [, then

echo 'Profiling ${atmex cy
$ cpi * ${atmm0d1 {Iogdlr}/${atmmod} mon.out
${cp} *.${atmmod} mon.out
. prof - ${atmmod}
i
if [ -f *.0asis.x |; then
echo 'Profiling '${cplexec}’ ..’
$ cp} *.0asis.x ${logdir}/oasis.mon.out

${cp} *.oasis.x mon.out
_ prof oasis.x
2
#
# 6. POST - PROCESSING: Saving the output data
#
#.

prepare_saving
saving_error=no

#.

g Definition of some time variables

# enddate: last day of this run

# prevdate: last day of the previous run

# startyear: year at the beginning of this run

# prevyear: year at the last day of the previous run

# startdecade: decade at the beginning of this run

# prevdecade: decade at the last day of the previous run
# previd: job-id of the previous run (from expid.log?
# prevstart: beginning of the previous run (from expid.log)
enddate=$(calc_date minus -c${caltype} -D1 -- ${nextdate b
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prevdate=$(calc_date minus -c${caltype} -D1 -- ${startda
startyear=$(format_date -f4 -- ${startdate} | cut -f1 -d" "
prevyear=$(format_date -f4 -- ${prevdate} | cut -f1 -d" ")
startdecade= SISEstartyear%’>

revdecade=${prevyear%?

oginfo= $$get |ngld -d ${startdate} -f ${jobdir}/${exp
previd=${loginfo%][
prevstart= $({Jlog|nfo# *
[ ${task} = "RUN" ] && cd ${work}/${expid}/work
#.

te})
)

id}.log)

ﬁ Save files of the coupler (OASIS3)

# Output data (EXPOUT)

print " |- Save output files of the coupler $coupler"

if [ ${export} = "EXPOUT" ] || [ ${monitoring} = "yes" ]; then
expoutdate= $ﬂformat date -f2 -s -- ${startdate})
expoutfiles=$(Is * _out.${expoutdate}.nc)
for file in ${expoutfiles}; do
g save_file ${coupler} output ${file}
one

fi
# Log files
save_file ${coupler
save_file ${coupler
# Restart files
save_file $§coupler}
save_file ${coupler} restart sstocean sstocean
if [ ${jobnum} = 1 ]; then

print " |- Save input files of the coupler $coupler"

FV_cpl=_frac

# Grid descrlptlon files (if just created)

if [ ${gridswr} = 1 ]; then

save_file $Fcouplerl

log cplout cplout_${startdate} ${e
log Oasis.prt Oasis_${startdate}_$

expid} 3

|nput grids.nc grids_${res_atm} ${
input areas.nc areas_${res_atm}_${

save_file ${coupler
input masks.nc masks_${res_atm}_${

. save_file ${coupler
i
# SCRIP remappln
if [ ${scr|’o
save_fi {coupler} input \
rmp_oces_to_atmo_CONSERV_FRACAREA.nc \
rmp_oces _to_atmo_CONSERV_FRACAREA_${res_atm}_${res_
ocetypes="0Ces oceu oceV"
for type in $ocetypes;

mﬁatrrces (if just created)

o}

save_file ${coupler} input \
rmp_atmo_to_${type} CONSERV_FRACAREA.nc \
rmp_atmo_to_${type}_CONSERV_FRACAREA_${res_atm}_${r

done
save_file ${coupler} input \
rmp_atmo to_oces_BILINEA.nc \
f atmo_to_oces_BILINEA_${res_atm}_${res_oce}.nc
save_file ${coupler} Tnput \
rmp_atml_to_oces_ CONSERV_FRACAREA.nc \
i rmp_atml_to_oces_ CONSERV_FRACAREA_${res_atm}_${res_
i

# extrapolation matrix (if Just created)

if [ $extrapwr = 1 ];

. save_file ${coupler} |nput nweights nweights_${res_atm}
i

fi
ﬁ##################################################
# Save raw output of ECHAM

#
HHEH
print "\n+++++ Save ECHAM5 output from $work to $data"
# check output format and save code files for first run
if [ ${out filetype}" = "NETCDF" ]; then

0=.nc

s ff c

ellf [ ${0ut flletype}
sufo="
suff- grb
method=cat

else

"GRIB" ];then

printf "
_exit 0

elxpmod=${expid}_${atmmod}

|- ERROR: Unsupported output file format ${out_fil

datastreams="${expmod}"
"${srfmod}" Jsbach 1] && datastreams= ${datastream
"${co2 transport} rue" ]] && datastreams="${datas
"${save_dblrad}"” = "true" 1l && datastreams="${datastr

# Save ECHAM raw output
print " |- Save ECHAMS5 monthly raw (and restart) files ofin
for datastream in ${datastreams} do
if [[ ${datastream} "${expmod}" ]J;then
substream=""
resubstr-'
else
substream=" ${datastream##
resubstr="$substream"

“echam"
* _}"

fi

restart flxatmos flxatmos $§s{xpld} $§

da

nddate}
{enddate}.prt

enddatei.nc
enddate}.nc

res_oce}${FV_cpl}.nc

res_ocel$[FV_cpl].nc
res_oce}${FV_cpl}.nc

oce}.nc

es_oce}.nc

oce}.nc

_${res_oce}${FV_cpl}

BHH TR

BHH TR

etype\n"

s} ${expmod} co2"
treams} ${expmod}_tracer"
eams} ${expmod} accuflx"

tastreams $datastreams"
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date=${startdate}

while [[ $(later_date -- ${date} ${enddate}) =
year=$(format_date -f4 -- ${date} | cut -f1
month=$(format_date -f4 -- ${date} | cut -f2 -d" ")
ym=${ ea%${month3
save_file ${atmmod} output ${expid} ${ym}. Ol${substrea
date=$(calc_date plus -c${caltype} -M1 -- ${date})

done # months

# Save ECHAM code files (for the first run)

if [ ${jobnum} = 1 ]; then

. save_file ${atmmod} Iog ${expid}_${startyear}01.01${su

# Save restart files )

save_file ${atmmod} restart rerun_${expid}${resubstr} r
done # datastreams
if [ "${lhd}" = "yes" ]; then
. save_file ${atmmod} output ${expid} ${year}01.01_hd_hi
i
# Save log files
if [ ${message_passing} I= NONE ]; then

save_file ${atmmod} log atmout atmout_${startdate} ${en
i save_file ${atmmod} log ${atmmod}.prt0 ${atmmod}_${star
i
# Save hydro;ogy restart files
if [ $ Ihd-yesf/ten

${enddate} |

]; do

m}${suf0} ${datastream} ${ym}${suff} &

bstream}.codes ${expid}_${atmmod}${substream}.codes

erun_${expid}${resubstr} _${enddate} &

gres.nc ${expmod}_hd_higres_${startdate}.nc &

ddate}
tdate}_${enddate}.prt0

print " |- Save ECHAM5 hydrology restart files from $work in & data"

. save_file ${atmmod} restart hdrestart.nc hdrestart_${ex

i
ﬁ##################################################
z Save output files of JSBACH

T HHH A
print "\n+++++ Save JSBACH raw output\n”
if [ $ out flletype} NETCDF ]; then

sufl

suff— nc

eI|f [ ${out flletype}

suff—.grb
method=cat
if [ ${jobnum} = 1(]
save_file ${srfmod} Iog ${exp|d% ${startyear}01 01_lan
d}_${srfmod} Tand.codes
${§tartyear}01 01 jsb
id}_${srfmod}. codes
$£tartyear}01 01_veg
xp|d} ${srfmod}_veg.codes
if [ ${sb standalond% = true ]; then
save_file ${srfmod} log ${ex¥|d} ${startyear}01.01_dri

GRIB ];then

save_file ${srfmod} log ${exp|d£
save_file ${srfmod} log ${exp|d£

expid}_${srfmod}_driving.codes

save_file ${srfmod} log ${eX£| startyear}01.01_for

else

save_file ${srfmod} log ${ex§|d}_$ startyear}01.01_sur
. {expid}_${srfmod}_surf.codes
i

fi

else
echo "ERROR: Unsupported output file format ${out_filetyp
exit 0

fi

# save raw JSBACH output

outmod= ${exphomei/outdata/${srfmod}

expmod=${expid} ${srfmod}

datastreams="${exp mod} ${expmod} Iand ${expmod}_veg"

if [ ${jsb_: standalone} = true [
datastreams—"${datastreams} ${expmod} driving ${expmo

) datastreamsz"${datastreams} ${expmod}_surf"

fi
tar_suff="${suff}"
for datastream in ${datastreams} do
if [[ "${datastream}" = "${expmod}" ]J;ithen
substream=""
origsubstream="jsbach"

se
substream="${datastream## * _J
origsubstream="$substream"

date=$ startdate}

while [[ $(later_date -- ${date} ${enddate}) =
year=$(format_date -f4 -- ${date} | cut -f1
month=$(format_date -f4 -- ${date} | cut -f2 -d" ")
ym= ${¥fear}$ month}
tar_suff=$su
save_file ${srfmod} output $‘exp|d} ${ym}.01_${origsub
date=$(calc_date plus -c${caltype} -M1 -- ${date})

done # manths

# Restart files

if [[ "$origsubstream” = "land"
save_file ${srfmod} restart

fi

${enddate} ]
-d” )

IIithen # no rerun file for s
rerun_${expid}_${origsubst

exp|é} ${srfmod}_forcing.codes

pid}_${enddate}.nc hdrestart_${expid}_${prevdate}.nc

HRAHHARRAHHR R RR R R AR

HEAHHAR AR R RR R R AR R

d.codes \
ach.codes \
.codes \

ving.codes \

cing.codes \

f.codes \

e} for ${srfmod}"

d}_forcing"

]; do

stream}${suf0} ${datastream}_${ym}${suff} &

ubstream land

m} \
rerun_${expid}_ ${0r|gsubstream} ${enddate} &
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done # datastre
g################################################## HHTHH T R

# Save output files of MPIOM

################################################### BN G L 2
print "\n+++++ MPIOM output saving"

runper=${startdate} ${enddate}

### Rename and tar raw output fortran files

if [ -f fort.270 %{ then

. mv fort.270 ${expid}_oasisflux # fluxes

[ "$imean” != "0" ] && mv fort.71 ${expid}_mpiom # main output

if [ -f fort.tar ]; then

" rm fort.tar

i

# tarfile of all remaining fort. * and TIMESER. *

[ $(s fort. * | we —I) ge 1] && tar cvf forttar fort. *

if [ -f TIMESER.asc_l]
cp TIMESER.asc IMESER ${runper}.asc
if [ -f fort.tar ]; then
| tar rvf fort.tar TIMESER.${runper}.asc
e

se

i tar cvf fort.tar TIMESER.${runper}.asc
i

fi

if [ -f TIMESER.ext _I]; then
cp TIMESER.ext TIMESER.${runper}.ext
if [ -f fort.tar ]; then
tar rvf fort.tar TIMESER.${runper}.ext

else
. tar cvf fort.tar TIMESER.${runper}.ext
i

fi

### save raw output from compute node on workshare
outmod= ${exphome}/outdata/${ocemod}

outfile=${e £|d} ${ocemod}

outfile_tp="${expid} $ ocemod} ${runper}"
if [ "$imean” != "0 then
save_file ${ocemod} output ${outfile} ${outfile_tp}.ext &

fi

### save oasisflux from compute node on workshare
outfile= ${9X£Id}_0aSISﬂUX

outfile_tp="${expid}_t oa3|sflux_${runper}"

if [ -f ${foutf||e} ]; then

~ save_file ${ocemod} output ${outfile} ${outfile_tp}.ext

if [ -f forttar ] || [ -f ${outmod}/fort_${runper}.tar ] ; th en
~ save_file ${ocemod} output fort.tar fort_${runper}.tar

i
# save TIMESER=* to "data" directory but not individually to archive since th ey are allready included in fort.tar
print " |- Save timeseries"
if [ -f TIMESER.asc | || [ -f ${outmod}/TIMESER.${runper}.a sc ] ; then
. save_file ${ocemod} output TIMESER.asc TIMESER.${runper }.asc

i
if [ -f TIMESER.ext ] || [ -f ${outmod}/TIMESER.${runper}.e xt ] ; then

~ save_file ${ocemod} output TIMESER.ext TIMESER.${runper }.ext

fi
# Restart files
# find out, which of the restart files is the newest

file=$(Is -rt 237000 Z38000 | tail -1)
# Log files
save_file ${ocemod} log oceout oceout_${runper}
if [ "${coupleg" = "oasis3" ]; then
save_file ${ocemod} log mpi-om.prt0 ${ocemod} ${runper} .prt0

f
save file ${ocemod} restart ${file} RESTART_ ${expid} ${ enddate} &
ﬁ################################################## T e

# Save output files of HAMOCC

(TR TR NI TNI NIRRT R TR TR TR TSI T IR TN TN TR TR TR TR TR TR T NI TN TN TN TR TR TR TR TR TR T TN IN TN N TR TR TR O] NTNTNTRTRTRTR TR TR TN TN TN TN TR TR TRTRTRT NI TN N TN INTNINT]
AHAH A H R H A T H A HHHHHHHHH A

printf "\n+++++ HAMOCC raw output saving\n"
### save raw output from compute node on workshare
outm0d=${exphomej/outdata/${bgcmod}

expmod=${expid} ${bgcmod}

timeperiode=${startdate} ${enddate}

substreams="2d 3d bioz sed"

for substream In ${substreams} do
outfile_tp=${expmod}_${substream}_ ${timeperiode}
save_file ${bgcmod} output bgcmean ${substream .nc \

g {expid}_${bgcmod}_ ${substream}_${timeperiode}.nc &

one

save_file ${bgcmod} output timeser_bgc.nc ${expid}_${bg cmod}_timser_${startdate} _${enddate}.nc
# Restart files

save_file ${bgcmod} restart restartw_bgc.nc restart_bgc _${expid}_${enddate}.nc &
# Log files

iave_file ${bgcmod} log bgcout bgcout_${startdate} ${en ddate}

#

# Check whether everything was saved successfully

i

wait

f [ ${saving_error} = no ]; then
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print " |+ Everything saved successfully”
if [ -s rm.Ist.$$ ] ; then
printf " |+ Removing files listed in file rm.Ist.$$\n"
for file in $(cat rm.Ist.$$); do
printf " |- Removing file : $file\n"
${rm} $file

one
_rm rm.Ist.$$

fl
it [ "${rm_lisg" 1= ™ J; then

print " |- Removing files ${rm_listf\n"
. ${rm} ${rm_list}
i

el
f

se
printf " |- ERROR occured: saving_error = ${saving_errorj\

8. SUBMISSION OF THE NEXT JOB

H

d  ${jobdir}

#
#
#
#
#.
c
# .
# Number of the next job

(( nextjob = ${jobnum} + 1))
ﬁ edit .date and .log file

space_error="no"
echo "${nextdate} ${nextjob}" > ${expid}.date.new || {
space_error="yes"; echo "Could not create ${expid}.date"

cp ${expid}.log ${expid}.log.new || {
space_error="yes"; echo "Could not save ${expid}.log";

echo "$(date +"${datefmt}") : ${jobnum} ${nextdate} ${job
space_error="yes"; echo "Could not append to ${expid}.log

if [ "${space_error}" = "no" ]; then

mv $§expidl.date.new ${exf3id?.date
mv ${expid}.log.new ${expid}.log

se
echo "No disk space left or quota exceeded?"
echo " - Show quota"

quota

exit

el

=h

Check whether final date is reached

[[ ‘later_date -- ${nextdate} ${findate} = ${nextdate}

echo "Experiment over"

Iecho "$(date +"${datefmt}") : Experiment over" >> ${expid}
else
gs=${queueing_system}
~ submit -q ${qs} ${job}

S HHH

id} - done" >> ${expid}.log.new || {

1; then
.log

fi
HHHH R H R R R HHH AR H T H R

ﬁ MONITORING

BHHHH R R AR R R R R R AR AR AR R AR R R HEAHHAFRAHHR R RR RGP R AR R

#-- edit the monitoring script

#
cd ${jobdir}
if [ "${monitoring}" = "yes" g; then
cp ${expidt.mon ${expid}.mon.${nextdate}
ed -s ${expid}.mon.${nextdate} <<EOF
1,100s/Jobnum/${jobnum}/
1,100s/Startdate/${startdate}/
1,100s/Nextdate/${nextdate}/
\}V,1OOs/Findate/${findate}/

EoF

qs=${queueing_system_(§)p:-$queueing_system}
~ submit -q ${gs} ${expid}.mon.${nextdate}

|
BHHHH R R AR R R R R HG HR AHHHHAAHHARRAHHAR RAHHRR RR HHAHHAR AR R RR R R AR R

# POST PROCESSING

BHHHH R R AR R R R AR AR AR AR R HAAHHARRAHHR R RR AR R AR R

#-- edit the postprocessing script

#
cd ${jobdir}
if [ ${postprocessing} = yes ]; then
cp ${expid}.post ${expid}.post.${nextdate}
ed -s ${expid}.post.${nextdate} <<EOF
1,100s/Jobnum/${jobnum}/
1,100s/Startdate/${startdate}/
1,100s/Nextdate/${nextdate}/
\}\/1OOS/F|ndate/${f|ndate}/
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EOF
gs=${queueing_system_pp:-$queueing_system}

_ subm{lt -q ${gs} ${exp|c§)}.post.${nextdate}

f#l

#

# 9. EPILOGUE

i

date

${0

b_account}
walit
exit




Appendix C

Examples

In the folowing we give three concrete examples of experiments with gixgn d’s ID1 to ID3, how
to perform an experiment with a giveexpi d and each for special coupled modsgl nod and IT-
environment.

Let for all examplesiser i d the UNIX user id, under which control the experiments are performeis. Th
account must of course have login access to all involved hosts.

C.1 COSMOS-ao on SX-6 and the cross platform at DKRZ

We describe here a COSMOS experiment, where the atmosphere modeANEE Hnd the physical

ocean model "MPIOM” are coupled by the coupler "OASIS3”. Modet@xtion is performed by in-
teractive usage of the HPC computer "hurrikan”, a NEC SX-6 super otent the DKRZ. l.e. it is

launched by submitting the run scripts by the NQSII queueing syStemthe Multi Node HPC computer
"Hurrikan”, which is installed at the DKRZ.

1. Login on the submit and compute system, which is here the "cross” systess.dkrz.de’ :
ssh cross.dkrz.de

2. Check out the IMDI and model sources from reposistory the MaDsigqry into your working
directory, if not already done, e.g. in your home directory:
cd
svn co http://svn-mad.zmaw.de/svn/mad/Model/IMDI/trun k imdiroot
3. Let in the followingroot the root directory, where you checked out the IMDI version from SVN
Change in the tools directory.
root = useri d/imdiroot
cd r oot /util/running/tools
4. Generate a setup file for
e an experiment witlexpi d ID1,
e the coupled COSMOS modebsmos-ao ,

e the 'symbolic node namals (which is the default setting and corresponds to the cross system
at DKRZ) and

e with model executables, which are resulted from by the MPI Fortran confpilé&X-6 plat-
formssxf90 compiled model sources ( default setting as well) and which have to reside in
r oot /SX-6/bin

1For more information about the NQSII queueing systemhsipe//www.dkrz.de/ec.var/manpages/NQSII/NQSII
usercommands.html
2For more information about the NEC-SX6 at DKRZ chéxdtp://www.dkrz.de/dkrz/services/docs/manuals
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by entering
Create _-TASKS.frm --id ID1 [ -n ds -c sxf95 ] cosmos-ao
5. We change only the integration periode in the generated setupsitip/setup _cosmos-ao _ID1

from twenty to four years:
final _date=0803-12-31 # final date of the experiment

6. RerunCreate _TASKS.frm , to generate the task scripts.
Create _TASKS.frm --id 11 cosmos-ao

7. Change to script directory and ashure that all task scripts andtekézsiare available.
cd / r oot /experiments/I1/scripts
Is

Is / root /SX-6/bin/
echam5_11.MPI1.x mpiom _I1.MPI1.x oasis3.MPI1.x

8. Launch the experiment by
gsub I1.run
You can check and control the status of your experiment with sevedaldod logfiles :
e gstat returns the status of your running jobs, e.qg. :

e ID1.0<jobno> : standard output of the run script
e InIDl.log istder Status undin
e InIDl.date the Job number and model date of your next job

surface net downward shortwave flux
DE00JAN-01 to 0802-DEC-31

“larioble:  shweocean Units: [W]
File: mil3009_cosmos—asob_SHWOCEAM_tser totine

14D

JAN APR JuL acT JAN APR JUL oot JAN APR JUL 0oT
0&00 0aot 1802
Heiner Widmaonn 02420708

Figure C.1: Example for a total timeseries plot as shown on a html pageifitaring is active.

monitoring=yes



C.1. COSMOS-AO ON SX-6 AND THE CROSS PLATFORM AT DKRZ

K]

back - Inciex - bottom of page

Thumbnails

Table: SSTOCEAN

o1 02

08 mi9008 cosmes-asob SSTOCEAN tser 0800 mm milg008 cosmos-asob SSTOCEAN tser 0801 mm mil9008 cosmos-asob SSTOCEAN tsel

5 N @ D@ 1 03 rbostar erarwdn. @ Taoelan wcala
BH3da«aWow Rt DAk

Figure C.2: Example for the three generated figures of yearly time sexies 12 monthly means

o

Figure C.3: By clicking on one figure, the corresponding year is shown
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C.2 COSMOS-asob on the Linux cluster tornado at ZMAW

We describe here a full coupled COSMOS experiment, i.e. with all for mamaponents (atmosphere,
surface, ocean and biogeochemical ocean). It is launched by subrtfigingn scripts by the SG&on
the Linux cluster "Tornado”, which is installed at the ZMAW

1. Login on the submit and compute node, which is here one and the sameteottggnadol.dkrz.de’

ssh tornadol.dkrz.de

2. Check out the IMDI and model sources from reposistory the MabDsiggry into your working
directory, if not already done, e.g.:
cd /scratch/wrkshr/ userid
svn co http://svn-mad.zmaw.de/svn/mad/Model/IMDI/trun k imdiroot

3. Let in the followingroot the root directory, where you checked out the IMDI version from SVN
Change in the tools directory.
r oot =/scratch/wrkshr/ user i d/imdiroot
cd r oot /util/running/tools

4. Generate a setup file for
e an experiment witlexpi d 1D2,
e the coupled COSMOS modebsmos-asob ,

e the 'symbolic node namdinux-x64  (which corresponds to the 64 Bit Linux architecture
of the Tornado cluster) and

e with model executables, which resulted from compilition of model sources wétintiel For-
tran compileiifort  and which have to reside moot /x86 _64-intel/bin
by entering
Create _-TASKS.frm --id ID2 -n linux-x64 -c intel cosmos-asob
and you get the standard output as schow@.ib

Creating setup file setup\ cosmos-asob\ D2

The setup file:
/scratch/wrkshr/k204019/imdiroot/util/running/setup /setup\_cosmos-asob\ ID2
needs to be edited according to the experimental setup.

When this is done run Create\ TASKS.frm again:
Create\_TASKS.frm cosmos-asob D2

Table C.1: Output of the first call oCreate _TASKS.frm

5. We make two changes in the generated setup.fetup/setup _cosmos-asob _ID2 :
final _date=0803-12-31 # final date of the experiment
nproca _atm=6 (which leads to total 8 processors in
l.e., we run the experiment just for four years and with six processothd atmosphere component,
which leads to an appropriate processor configuration for Tornado.

SFor more information about the Sun Grid Engine (SGE), the queuing reystn “Tornado”, see
http://www.sun.com/software/gridware
4For more information about the Tornado Linux Cluster chettjs://tornado-wiki.dkrz.de/farm/FrontPage
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6. RerunCreate _TASKS.frm , to generate the task scripts.
Create _-TASKS.frm --id 12 -n linux-x64 -c intel cosmos-asob
7. Change to script directory and ashure that all task scripts andtekézsiare available.
$ cd root /experiments/I2/scripts
$Is
ID2.arch ID2.post ID2.run
$ Is root/x86 _64-intel/bin/
echam5j _ID2.MPI1.x mpiom _hamocc_ID2.MPI1.x oasis3.MPI1.x

8. Launch the experiment by
$ qgsub ID2.run Your job 302659 (“ID2.run") has been submitte d

You can check and control the status of your experiment with sevetaldaad logfiles :
e (gstat returns the status of your running jobs, e.qg. :

k204019@tornadol:"...ID2/scripts> gstat | grep ID2

303610 0.53979 ID2_asob.3 k204019 r 10/28/2008 12:47:32 cl uster@tc138
303609 0.53854 ID2.run k204019 r 10/28/2008 12:47:07 seria I@tornado3
k204019@tornadol:"...ID2/scripts>

k204019@tornadol:"...ID2/scripts>

k204019@tornadol:"...ID2/scripts> gstat -t | grep ID2

303610 0.53979 ID2_asob.3 k204019 r 10/28/2008 12:47:32 cl uster@tc138
303610 0.53979 ID2_asob.3 k204019 r 10/28/2008 12:47:32 cl uster@tc210
303609 0.53854 ID2.run k204019 r 10/28/2008 12:47:07 seria |@tornado3

Table C.2: Check status of an experiemnt ID2 as outpugsifat

e ID2 _asob.<jobno>.o<jobno2> : standard output of the model execution job
e InID2.log istder Status und in
e InID2.date the Job number and model date of your next job
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