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XBeach MI (Multiple Instances) is a Python wrapper for XBeach that allows the user to run multiple instances of
XBeach simultaneously. Each instance can have its own settings. Possible applications are:

1. Running XBeach in stationairy and instationairy mode alternating depending on the wave conditions
2. Running XBeach with multiple wind conditions and averaging the result (MORMERGE)

A BMI-compatible version of XBeach is needed to use with the XBeach MI Python wrapper. The wrapper itself is
also BMI compatible.

Contents:

Contents 1
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CHAPTER 1

Installation

This document describes the installation steps needed to get the XBeach MI (Multiple Instances) framework to work
on a Windows machine (the screenshots may deviate slightly as they are from a Mac OS X machine). If you have a
working XBeach installation you can skip step 1. If you have a working Python 2.7 installation with packages numpy,
netCDF4, multiprocessing and mako installed, you can skip step 2.

1. Download XBeach

1. Go to http://xbeach.org.
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Home Get started Download Get help XBeach-G About

XBeach Open Source Community

Welcome to the XBeach Open Source Community website. This website facilitates users and developers of the
XBeach model and intends to keep you up-to-date on developments and events.

XBeach is a two-dimensional model for wave propagation, long waves and mean flow, sediment transport and
morphological changes of the nearshore area, beaches, dunes and backbarrier during storms. It is a public-
domain model that has been developed with major funding from the US Army Corps of Engineers,
Rijkswaterstaat and the EU, supported by a consortium of UNESCO-IHE, Deltares (formerly WL|Delft
Hydraulics), Delft University of Technology and the University of Miami. More information on the involved

organisations and their roles in the development of XBeach can be found under the About section. 10.000+ joined the Deltares
Open Source Community

Happy modelling!

The XBeach Team

News Recent activities

New XBeach 'Kingsday' Search | January 26

release |k Rolf Ziel replied to Jessica Wilson's message board post, RE: Getting Started Tutorial -
. Generating Model.

1. Choose Downloads and Releases and source.

1. GotoDaily builds and download XBeach rev. XXXX (with netCDF support). You need a
recent version of XBeach (rev. >= 4748) that implements the Basic Model Interface (BMI).
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XBeachMI Documentation, Release 0.1

[}
.
A
&
0

oss.deltares.nl & o 0 [s] E

Sign In (Register )

UNESCO-IHE ﬁ

Institute for Water Education

3 Wl :
Download  Gethelp  Forum XBeach-G
Releases and source
Documentation

Tools

Welcome to the XBeach Open Source Community website. This website facilitates users and developers of the
XBeach model and intends to keep you up-to-date on developments and events.

XBeach is a two-dimensional model for wave propagation, long waves and mean flow, sediment transport and
morphological changes of the nearshore area, beaches, dunes and backbarrier during storms. It is a public-
domain model that has been developed with major funding from the US Army Corps of Engineers,
Rijkswaterstaat and the EU, supported by a consortium of UNESCO-IHE, Deltares (formerly WL|Delft
t I Delft University of and the University of Miami. More information on the involved

organisations and their roles in the development of XBeach can be found under the About section. 10.000+ joined the Deltares
Open Source Community

Happy modelling!
The XBeach Team

News Recent acti
New XBeach 'Kingsday' Search | January 26
release || Rolf Ziel replied to Jessica Wilson's message board post, RE: Getting Started Tutorial -
Generating Model.
™ )
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UNESCO-IHE ﬁ

Institute for Water Education
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Home Get started Download Get help
¥ LastUpdated 9/7/115:22PM | ) 5Subfolders | [£] 0Documents
Releases and source
9 ¥ Subfolders
Documentation
Tools Folder # of Folders # of Documents

() 2012-04-06_XBeach_v19_Easter

Contains different builds of the April 2012 'Easter’ XBeach release

|3) 2013-12-05_XBeach_v1.20.3606_Sinterklaas
Contains different builds of the December 2013 'Sinterklaas' XBeach release

0 5

(3
o

() 2014-02-07
Contains different builds of the February 2014 'Groundhog Day' XBeach release

5}
o

2015-04-27_XBeach_v1.22.4627_Kings_Day BETA

Contains different builds of the June 2015 'King's Day' XBeach beta release

i©
5]

() 2015-10-22 XBeach v1.22.4867 Kingsday.
Contains different builds of the October 2015 'King's Day' XBeach release

)
=]

Showing 5 results.

¥ Documents

&' There are no documents in this folder.

Daily builds

XBeach is tested and validated automatically and also (almost) on a daily basis (see Validation). For these tests, XBeach is
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Daily builds

XBeach is tested and validated automatically and also (almost) on a daily basis (see Validation). For these tests, XBeach is
compiled on an (almost) daily basis as well. These are I al { to the list below. In order to run
the NetCDF version these additional files should be on the system path (by placing them next to the executable for
example).

.. Not all types of executables are compiled every day. Also, these executable are published before being tested.
Therefore these executables may contain arbitrary bugs. Please consider the revision number (rev. XXXX) to
determine whether the executable is up-to-date and suitible for your purpose.

XBeach rev. 4917 win32 (with mpi and netcdf support)

XBeach rev. 4917 win32 (with mpi support)

XBeach rev. 4917 win32 (with netcdf support)
XBeach rev. 4917 win32 (trunk version)

XBeach rev. 4917 x64 (with mpi and netcdf support)
XBeach rev. 4917 x64 (with mpi support)

XBeach rev. 4917 x64 (with netcdf support)

XBeach rev. 4917 x64 (trunk version)

See the archive for previous builds.

Source code

Here you can find the XBeach model in a variety of flavours. First, we distinguish the source code and the pre-compiled

executables. The source code can be obtained from the St ion repository, while pi iled executables come in

daily versions or (approximately) yearly releases. Second, we distinguish different types of executables. When compiling
Be elf vou can choose whatever tvoe ike executa i iations:

2. Download Python

1. Google for Python XY (or Anaconda).
1. Follow the instructions to download Python XY (or Anaconda).

1. Follow the instructions to install Python XY (or Anaconda). Do not forget to choose Full install and not the
default installation configuration.

3. Download BMI and XBeach MI

1. Go to http://github.com/openearth and search for bmi-python.
1. Choose Download ZIP.
1. Go back and search for xbeach-mi.

1. Choose Download ZIP.

4. Install BMI and XBeach Mi

1. Unzip the downloaded bmi-python and xbeach-mi packages.
2. Go to the command line (Start > cmd).
3. Go to the download directory of the bmi-python package.

4. Go to the directory that contains the setup. py file.

1.2. 2. Download Python 5


http://github.com/openearth
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Google  pythonxy n o i O @
All Images Videos ‘Shopping News More v Search tools 0

About 776.000 results (0,38 seconds)

Python(x,y) - Google Project Hosting
https://code.google.com/p/pythonxy/

Project "pythonxy" has moved to another location on the Internet. Your options: View
the project at: http://python-xy.github.io - Search the web for pages about ...

Python-xy.GitHub.io by python-xy.
https://python-xy.github.io/ v

Python(x,y) is a free scientific and i i software for
computations, data analysis and data visualization based on Python ...

Python-xy.GitHub.io Downloads

https://py xy.github.i html v

The following plugins will certainly be included in Python(x,y) next release: ( maybe they
are already included in current release and this page hasn't been ...

Python(x,y)

pythonxynews.blogspot.com/ v

Jul 1, 2015 - I'm happy to announce that Python(x, y) 2.7.10.0 is available for immediate
download.from any of the mirrors. The full change log can be ...

Python(x,y)

www.pythonxy.com/ v

Want to start a career in the Information Technology industry? Learmn what the career
options are, educations and skills needed and the average salaries.

How to Install Python XY for Windows - Scientific ... - YouTube

< [Em) python-xy.github.io

pthon(ey)

Python(x,y) - the scientific Python
distribution.

Download Python-xy

Python(x,y) is a free scientific and engineering development software for numerical computations, data analysis and data visualization

based on Python programming language, Qt graphical user interfaces and Spyder il

Spyder Interactive
Scientific Development

ﬁ Python programming Qt Application
«
spyder Environment

language Development Framework

With Python(x,y), one can do:

 interactive calculations including for example 2D and 3D plotting or symbolic maths,

« simple functionnal programming (with MATLAB-like syntax) as well as powerful object-oriented programming,
« scientific projects development from the simplest script to the most sophisti ication thanks to Qt

framework and Spyder development environment,
« parallel computing on multicore/processors computers or even clusters (with Parallel Python),

And A lot more...

with Matplotiib and |Python 0t - Eclipse integration with Sp k familiar, isn\t it

Interactive computing GUI design tools Sciertific development environmernt

t.
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O Search GitHub Pull requests Issues  Gist A +- -
Working with your organization just got easier Take the tour

New customizable member privileges, fine-grained team permissions, and improved security

@ m v OpenEarth

Delft hitp://publicwiki.deltares.nl/display/OET
E] Reposit i People 29 (it) Teams 8 £} Settings
Filters v | O bmi-python -+ New repository
bmi-python Python %4 b2

BMI implementation in python.

Updated 4 days ago

Invite someone

o000 < > m = & GitHub, Inc. [ o &6 o i
Q This repository  Search Pull requests Issues Gist A +~ -
L1 openearth / bmi-python @MWatch~ 2 S Star 4 YFork 2
<> Code (D) Issues 0 1 Pull requests 0 [E5) Wiki 4~ Pulse |11 Graphs £ Settings
BMI implementation in python. — Edit
O 81 commits 15 6 branches © 1 release i 4 contributors
Branch: master New pull request New file  Find file HTTPS v  https://github.com/openea [£3] Download ZIP

%% gena Merge pull request #9 from openearth/fedor-initialize

B bmi Merge pull request #9 from openearth/fedor-initialize
i docs requirements, for read the docs

im tests add travis tests

B .gitignore python 3 compatibility

B travis.yml fix directory

B CHANGES.rst + fixed exception when unicode is used for variable names

[E) CREDITS.rst merged code

2 LICENSE Initial commit
B MANIFEST.in added manifest
B README.rst Update README.rst

Latest commit 3331eca 4 days ago
4 days ago

2 years ago

25 days ago

25 days ago

25 days ago

2 years ago

2 years ago

2 years ago

7 months ago

25 days ago

1.4. 4. Install BMI and XBeach MI
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o000 < > M & GitHub, Inc. @] o i) (=) E
O Search GitHub Pull requests Issues  Gist A +- -
Working with your organization just got easier Take the tour
New customizable member privileges, fine-grained team permissions, and improved security
Delft http://publicwiki.deltares.nl/display/OET
E] Reposit i People 29 (it) Teams 8 £} Settings
Filters v | O xbeach-mi -+ New repository
xbeach-mi Python 0 {70
Awrapper for running multiple parallel instances of the XBeach model
Updated on Sep 22, 2015
Invite someone
e®e® < > M = & GitHub, Inc. [ o t (=l i
Q This repository  Search Pull requests Issues Gist A +~ -
[ openearth / xbeach-mi @Unwatch~ 7  %Star 0 YFork 0
<> Code (D) Issues 0 1) Pull requests 0 EE) Wiki 4~ Pulse [.11 Graphs £ Settings

Awrapper for running multiple parallel instances of the XBeach model http://openearth.github.io/xbeach-mi — Edit

D 12 commits 15 2 branches © O releases 1 contributor
Branch: master New pull request New file  Find file HTTPS v  https://github.com/openea [E  [H] Download ZIP

hoonhout Made engine configurable for use on Windows machines.

I docs Updated docs

s example Updated docs

[ xbeachmi Made engine configurable for use on Windows machines.
B .gitignore Implemented transition methods

B LICENSE Initial commit

[©) README.ixt Added checks and balances

B setup.py Initial commit of XBeach MI wrapper

README.txt

Aiili the followini iatches to multiirocessini iackaie'

Latest commit 7@1ecd6 on Sep 22, 2015
6 months ago
6 months ago
4 months ago
6 months ago
6 months ago
5 months ago

6 months ago
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5. Run the command python setup.py install.

bmi-python-master — bash — 80x24

$ cd ~/Downloads/bmi-python-master/
$ dir

* * docs/ tests/
* * *
* bmi/
$ python setup.py install

1. Go to the download directory of the xbeach-mi package that contains the setup . py file.

2. Again, run the command python setup.py install.

5. Test XBeach Mi

1. Test the installation by running the command xbeach-mi —-help.
1. Go to the example directory in the xbeach-mi download directory.
2. Run XBeach MI with the provided configuration file.

1. Details on configuring and running XBeach MI can be found on the documentation website: Examples

1.5. 5. Test XBeach Mi 9
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“~ hoonhout — bash — 80x24

$ xbeach-mi --help
xbeach-mi : XBeach wrapper for running multiple parallel instances

Usage:
xbeach-mi <config> [--verbose=LEVEL]

Positional arguments:
config configuration file

Options:
-h, --help show this help message and exit
—-verbose=LEVEL print logging messages [default: 30]

N |

10
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example — bash — 80x24

$ cd ~/Downloads/xbeach-mi-master/example/
$ xbeach-mi config.json [J

1.5. 5. Test XBeach Mi 11
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CHAPTER 2

Examples

Note: In order to run XBeach MI you need a compiled XBeach library with BMI interface (bmi branch or trunk rev
>=4748) that is in your path.

Note: You can find the full examples described here in th GIT repository https://github.com/openearth/xbeach-
mi/tree/master/example

For an XBeach MI run you need at least two files:
1. Regular params. txt file for XBeach
2. A XBeach MI JSON configuration file

In the following sections two example setups for XBeach MI are explained. The first is a sequential run in which
multiple XBeach instances run in sequence (e.g. surfbeat for storm conditions and stationary for average conditions).
The second is a parallel run in which multiple XBeach instances are run in parallel, while their bathymetry is averaged
(MORMERGE). It is possible to combine both approaches in a single setup.

Sequential

The XBeach MI configuration file describes the communication between the different instances. It is in JSON format
as shown below. Two sections are particularly important for a sequential run: scenario and exchange.

scenario describes what instances should be activated at what point in time. For a sequential run only one instance
runs at a time. Note that it is possible to provide a list of instances, which would enable the parallel mode. Also note
that all instances are activated by default at the start of the simulation.

exchange provides a list with all variables that are being exchanged between instances in case the model switches
from one instance to another. For most sequential runs this list needs to contain the majority of the XBeach output
variable for the best results as it ensures that the full model state is copied from one instance to another.

Note that the XBeach MI configuration file references a single params . txt file through the params_file key-
word. Consequently, all instances share the same params . txt file and no differences between the instances exist.
Therefore, it is possible to add templating makers to the params . txt file to make it instance dependent. In the ex-
ample below, the instance instat defines surfbeat boundary conditions, while the instance st at defines stationary
boundary conditions. Please refer to the Mako templating engine for all the possible templating options.

Note: Note that the grids of all instances should be equal, so it is not allowed to define different values for nx and ny
between instances.

13
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Parallel (MORMERGE)

For a parallel run instances don’t need to be defined by a scenario (although it is possible), but can be defined by a
simple list using the instances keyword. The exchange list is generally much smaller than for a sequential run
and typically only holds the zb variable.

In addition, a keyword aggregate can be defined that specifies how data from the different instances need to
be aggregated. The method keyword defines the methodology or a reference to a custom Python function. The
options keyword holds key/value pairs that are passed as options to the aggregation function. The interval
defined the interval in seconds when the data between instances should be aggregated and exchanged.

Also a parallel run uses a single params . txt file that uses Mako templating differentiate between instances. In this
example both instances run in surfbeat mode, but with different boundary conditions.

Nesting

Not supported.

14 Chapter 2. Examples
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Source code documentation

model

cmd
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CHAPTER 4

MPI

An MPI version of XBeach MI is being developed. This version can be ran within an MPICH2 or OpenMPI wrapper.
Individual XBeach models can then be distributed over multiple cores for optimal performance.

The beta version of the MPI version can be found in a branch of the GitHub repository:

https://github.com/openearth/xbeach-mi/tree/mpi

Examples

mpirun -n 8 xbeach-mi xbeachmi. json

17
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18 Chapter 4. MPI



CHAPTER 5

Command-line tools

The XBeach MI wrapper can be executed from the command-line using the “xbeach-mi” command. See for more
information the —help option.

xbeach-mi

19
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CHAPTER 6

Source code repository

The XBeach MI source code can be downloaded from the OpenEarth GitHub repository:
https://github.com/openearth/xbeach-mi/.

21
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CHAPTER 7

Indices and tables

* genindex
* modindex

e search
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