DHL

WATER*ENVIRONMENT = HEALTH

MATLAB DFS

Interface Library
User Guide




==

DHI water « Environment « Health
Agern Allé 5

DK-2970 Hgrsholm

Denmark

Tel: +45 4516 9200
Fax: +45 4516 9292
E-mail: dhi@dhigroup.com
Web:  www.dhigroup.com

2007-03-07/MATLABDFS_INTERFACELIBRARY_USERGUIDE.DOC/JGR/HKH/2007Manuals/lsm




CONTENTS

MATLAB DFS Interface Library User Guide

11
1.2
1.3
14

21
22
23

31
3.2
3.3
34

INTRODUGCTION .....uuuiiiiii s a s saan s annnsaaanannsnnnannnnnns 1
Why aMatlad INEITACE?........ .o e 1
SUPPOITEd Data FilE TYPES.....eeeeiiiee ettt sttt et e e e b e e snneeesnneeeas 1
(0 1S < o] oo RPN 2
D E o = 1 = RS PR 2
INSTALLATION. ... n s aa s s annsnnannnnnnnnnnnnnnnn 3
S o (U= 1= 1SR 3
Installing the Matlah DFS INLEITaCe .......cuvviiiiieee e 4
CoMPALIDITY ISSUES ...ttt se e e e et e e e s e e e e snree e e s annneeaaas 5
FUNCTIONALITY e annnnnnnnnnnnnnnnns 7
Common Functionality for al AfSFIIES...........evei i 7
Reading Spatial INfOrMELIoN ...........cuviiiiiiiiie e ee e e e enaee e 13
Creating @NEW FIlE........cee e e e e e e 14
(@11 S oo LSRR 17




MATLAB DFS



Introduction

1 INTRODUCTION

This document constitutes the user guide and documentation for the
Matlab DFS Interface Library.

1.1  Why a Matlab Interface?

Matlab' provides a compact high-level technical programming/
scripting language, which allows swift handling of time series data,
analysis, visualisation and presentation. The Matlab environment is very
much hands-on and can be used without special programming skills for
custom analysis of results from numerical models.

However, data produced or required by DHI Software packages are
most often stored in DHI's binary file format named DFS (Data File
System). These data cannot be loaded directly into the Matlab
workspace. To overcome this problem we have developed a DFS
interface to Matlab including functions for reading, writing and creating
various types of DFSfiles.

1.2  Supported Data File Types

The Matlab DFS interface provides different levels of support for
different file types.

» Read support means the file can be opened and data can be read
fromthe file

*  Write support means that an existing file can be opened, and data
can be modified and written back to the file

« Create support means that a new file can be created from scratch,
defining temporal and spatial information and writing datato the

file
Version 2007 supports:
dfs0: Full support (read, write, create)
dfs1+2+3: Read support only
dfsu 2D and 3D: Read and write support.

mesh and xyz files: Read and create support

1
Matlab is developed by MathWorks, Inc. A description of Matlab isavailable at http://www.mathworks.com/products/matlab/descriptionl.html
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1.3

1.4

User Support

Disclaimer

Please note that the previous DHI Matlab DFS interface provides
create-support for dfs2 files. For al other file types this new Matlab
DFS interface provides more functionality than the previous version. It
is the intention in time to provide write support aso for dfsl+2+3 files.

The Matlab DFS interface software is not a part of DHI Software
Products and is delivered ‘asis’. Thusthe DHI Software Service &
Maintenance Agreement (SMA) does not cover support and hotline
assistance to thistool.

If you find any bugs, have comments, questions, and requests for new
features please contact software@dhigroup.com and add ‘Matlab DFS’
in the email subject line.

A disclaimer isincluded in the installation?

2 Matlab DFS interface Disclaimer.pdf document
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Installation

2 INSTALLATION

2.1 Requirements

2.1.1 When MIKE Zero

2.1.2 When MIKE Zero

Matlab version 7.2 or later isrequired for all featuresto work.

Matlab version 7.0 or later lacks support for afew features. These are
related to setting date/time for calendar type time axis, e.g., when
adding or editing time/date for timesteps while creating/modifying dfsO
files. For all other features, version 7.0 will work well.

This current Matlab DFS interface is based on one of two other
components:

* MIKE Objects Timeseries Package, verson 2007, which isa COM
interface for accessing (reading, writing, creating) dfsO files

«  MIKE Zero version 2007°

It isrequired that either the MIKE Object Timeseries package version
2007 or MIKE Zero version 2007 or alater verson isinstalled on the
computer.

is installed on the computer

MIKE Zero version 2007 by default installs all components necessary
to install and run the Matlab DFS interface. Earlier versions of MIKE
Zero are not compatible with the Matlab DFS interface.

is not installed on the computer

Then you need first to download and install the MIKE Object
Timeseries Package. MIKE Objects is available from the DHI
download web server (per February 2007):

http://www.dhi software.com/MI K Eobjects/

Download and follow the install instructions for installing the MIKE
Object Timeseries Package.

3
A demo version can be downloaded here http://www.dhigroup.com/Software/Downl oad/DHI Software2007.aspx (eg. MIKE 21)
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2.2 Installing the Matlab DFS Interface

Download the Matlab DFS interface from the DHI download web
server (per February 2007):

http://www.dhi software.com/mike21/Downl oad/T ool M atLabDFS2007.htm

Make sure to download the version that matches your version of MIKE
Zero or MIKE Object Timeseries package.

Get the DFSMatlab_mbin_vXXXX.zip, where XXXX represents the
version number. Unzip its content. Assuming you unzip to the folder:
C:\Matlab

Then afolder called

C.\ Mat | ab\ mbi n

should be created, including alot files and a couple of subfolders. Note
that the C: \ Mat | ab folder can be replaced with any other folder,
according to user preferences; just replace it in the following.

The C:\ Mat | ab\ nbi n folder should be added to the Matlab path. Start
Matlab, in the Matlab command window, issue the command:

>> addpat h(' C:\ Mat | ab\ nbin');

Thiswill add the folder to the Matlab path for this Matlab session only.
To add the folder permanently to the path, instead add the command to
your startup.m file, or use the menu file’ - ‘Set Path’ and add the
folder there.

Y ou should now be ready to use the DFSManager interface. In the
Matlab command prompt you may try to issue the command

>> df sManager ()

and if installed correctly, it should return a message in the form

>> df sManager ()
ans =
Enpty df sManager object. Not initialized

Now the Matlab DFS interface isinstalled correctly.

4 MATLAB DFS
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2.2.1 Installing examples

Get the DFSMatlab_Example.zip. Unzip the file to a folder of your
choice. Change the current directory to this folder, and run any of the
read_Xxxx.m or write_xxx.m scripts.

There are examples for reading all file types, and writing and creating
for those that support this. Included are also some small data files.

2.3  Compatibility Issues

On computers already having MIKE Zero installed, you can only install
and use the Matlab DFS interface of same version. The Matlab DFS
interface starts at version 2007, i.e., MIKE Zero version 2005 and prior
cannot work with this Matlab DFS interface.

Thisistrue for handling dfsl+2+3 and dfsu files, however, for dfs0 files
also older versions of MIKE Zero will be compatible.

For mesh and xyz file support, there are no requirements.

User Guide
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3 FUNCTIONALITY

Notation: Text from the Matlab command window is typeset in courier
font. Input written at the Matlab command prompt starts with >>, while
remaining lines are output, i.e., looking like the Matlab command
window.

The Matlab DFS interface library consists of two Matlab classes: One
for handling dfs1+2+3+u, the df sManager class, and one for handling
dfs0 files, the df sTSO class. However, the interface is very similar for
the two classes, and from a users point of view, it is not necessary to
know both. Using the df svanager on df<0 files will utilize df sTSO
functionality.

The dfsTSO class that handles dfsD files is based on the MIKE Objects
Timeseries Package, which isa COM interface. Matlab supports COM
interfaces natively; hence if you seek more advanced functionality than
described here, you can use the COM interface directly.

>> TSO = get (df s, ' TSQoj ect')

TSO =
COM Ti neSeri es_TSOhj ect

Through the COM interface you have direct access to all properties of
the file, and can perform more advanced operations than through the
dfsTSO class, as e.g., merging of two items from two files,
interpolation to new timestep times. Please consult the documentation
for the Timeseries Package for further information.

3.1 Common Functionality for all dfs Files

3.1.1 Open afile

This section describes the functionality common for the two dfs
objects.

Y ou open afile by creating a new df sManager object. Thefileis
opened and header information is read. A summary of header
information is written to the console, unless hidden with a semicolon at
the end of the command:

>> df s = df sManager (' data_oresund_2D. df su')

dfs =
fil enane . data_oresund 2D. dfsu
di nensi ons 2
nunber of nodes . 2057
nunber of elnts . 3636
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3.1.2

Closing afile

number of itens : 4
item 1 : Surface elevation (el nmt
val ues)
item 2 : Uvelocity (el nt val ues)
item 3 : Vvelocity (el m val ues)
item 4 . Current speed (el nt val ues)
tinme axis type . Calendar tine axis, equidistant
startdate : 1993-12-02 00: 00: 00. 000
enddat e : 1993-12-04 00: 00: 00. 000
timestep interval :14400. 000 (seconds)
nunber of tinesteps : 13
proj ection : UTM 33

To review the header information, you can just enter the object variable
at the command prompt

>> df s

dfs =
fil enane . data_oresund 2D. df su
...[remaining output omtted]

Header information will vary depending on the file type. It will always
show information on items, time, dimension and size.

If opening adfs0 file, the df sManager will automatically return a
df sTSO object, and the user will not note any difference.

When done working with afile, and you wish to free memory
associated with the objects, use the close function.

>> cl ose(dfs)

Remember to save the file if changes have been made. Otherwise
changes are discarded.

For dfs0 files, setting df s=0 will free associated memory and have the
same effect ascl ose(df s), however thisis not the case for the
remaining dfsfiles.

If you set df s=0 for al but dfs0 files, the handle to the openfileislogt,
but memory is not freed. The only way to free this memory isto call

>> cl oseAl | (df sManager ())

Which will close all df svanager files and free associated memory, also
of those files where an object is still available.

MATLAB DFS
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3.1.3 Saving file

File data are only saved when the save function is issued:

>> save(dfs)

If the file already exists, adialog will appear and ask if you wish to
overwrite the file. To suppress the warning, use instead

>> save(dfs, 1)

which will save and overwrite without a warning dialog.

3.1.4 Getting header information / object properties

The get function will return header data. To view available header data,
use the get function only with the dfsManager object as argument:

>> get (df s)
Fi | eNane: 'data_oresund_2D. df su'
Di mensi ons: 2
Num tens: 4
I temNanmes: {4x1 cell}
Items: {4x7 cell}
Ti meAxi sType: ' Equi di st ant _Cal endar'
StartDate: [1993 12 2 0 0 0]
EndDate: [1993 12 4 0 0 O]
Ti meSt epSec: 14400
Nunt i meSt eps: 13
Projection: 'UTM 33
NunEl mt's: 3636
NumNodes: 2057
Del et eVal ue: 1.0000e- 035

If you want a certain part of the header information, it can be put asthe
second argument, note the names are not case sengitive.

>> get (dfs, ' filenane')
ans =
dat a_oresund_2D. df su

>> get (dfs,'itemmanes')
ans =
"Surface el evation'
"U velocity'
"V velocity'
"Current speed'

3.1.5 Setting header information / object properties

The set function can update header data, and works as the built-in set
function on general Matlab objects.

To set object propertiesis only relevant for files with write or create
support. Not al obtainable properties are settable. To view which

User Guide
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header data are settable, use the set function only with the dfsManager
object as argument.

>> set (dfs)
Fi |l eNarme: 'nynewfil enane. df su'

To set a property

>> set(dfs, ' filenane',' nynewfil enane. df su')

Seehel p df sManager/set for full information on syntax.

3.1.6 Reading item data
Data exist either as node based or element based, depending on the file
type. When loading file data, the raw data are returned, so the user
must know whether the data are node or element based. To load data
from item 2, timestep 14, use:

>> data = readltenfi nestep(dfs, 2, 14);

Y ou may read data using subscript indexing, i.e., the same data can be
loaded using:

>> data = dfs(2, 14);

For dfs0 files you may retrieve more than one timestep at atime, e.g.,

>> data = dfs(2,14:17); % reads data for tinestep 14
to 17
>> data = dfs(2,[4 6 8]); %reads data for tinmestep 4,6
and 8
>> data = dfs(2); % reads data for all tinmesteps

For remaining dfsfiles, only one timestep at a time can be retrieved.

Y ou can use the end keyword to read the last item or the last timestep,
i.e

>> data = dfs(end, end);
will read the last timestep of the last item.

For flexible mesh data (dfsu), a vector with element datais returned.
For 3D dfsu data, a matrix is returned with the number of elementsin
2D as rows, and each layer as columns.

For structured mesh data, a scalar, a vector, a matrix or a 3D matrix is
returned for a dfs1+2+3 file respectively.

10 MATLAB DFS
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3.1.7 Writing item data

Data exist either as node based or element based, depending on the file
type. When loading file data, the raw data are returned, so the user
must know whether the data are node or element based. To write data
to item 2, timestep 14, use:

>> writelteniinestep(dfs, 2,14, data);

Y ou may write data using subscript indexing, i.e., the same data can be
written using:

>> df s(2,14) = data;
The data to write should have the same format as the data read. For
flexible mesh files, the data argument must be a vector with element

data. For structured mesh files, data must be a scalar, avector, a
matrix, or a 3D matrix for a dfsO+1+2+3 file respectively.

Data are updated in the memory but not saved to thefile. To save to
file, use the save function

Note: It is not currently supported to write data to dfsl+2+3 files.

3.1.8 Read time information

To read time information for the timesteps of the file, use

>>t = readTi mes(dfs,5);

which will the read time for timestep 5. Times can be read in the
following ways:

>>t = readTi mes(dfs) %read all tinesteps

>>t = readTi nes(dfs,5) %read timestep 5

>> t = readTi mes(dfs, 5:10) %read timesteps 5 to 10
>> t = readTines(dfs,[5,7,10]) % read tinmesteps 5, 7 and
10

For calendar type time axis the result will return one row with 6
columns for each timestep requested. Each row will contain year,
month, day, hour, minute and decimal seconds, as returned by the
Matlab function dat evec. For arelative type time axis, only on number
per timestep will be returned.

Note that timestep indices start at O, i.e., the first timestep hasindex O.
Note: For dfsl+2+3+u files, the non-equidistant time axis types (both

calendar and relative) are not supported (they are quite rare). For dfs0
filesthere is a performance issue with the non-equidistant calendar time

User Guide
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axistype. Thus, it is not advisable to read more than 1000 timesteps at
atime.

3.1.9 Show item definitions

A textua detailed description of each item can be obtained by using:

>> showl t enDef s(df s)

#itens ;2
item 1
Nare . Surface el evation
EUMIype : Surface Elevation (100078)
EUMUNit : neter (1000)
item 2
Nare : Uvelocity

EUMIype : u-velocity conponent (100269)
EUMUnit : m's (2000)

3.1.10 Loading mesh data

Data exist either as data on nodes or data in elements. It is possible to
load nodes as well as element coordinates. Therefore, different
functionalities are provided, and the user must know which to use,
depending on the file type. Y ou can load the coordinates of nodes and
element centres using.

Xyz = readEl nts(Hdfs); % reads coordinates to
mat ri x
[X,y,z] = readEl nts(Hdfs); % reads coordinates to
vect or
Xyz = readNodes(Hdfs); % reads coordinates to
mat ri x
[X,y,z] = readNodes(Hdfs); % reads coordinates to
vect or

For flexible mesh data, you can load the connectivity of each element,
i.e., atable describing for each element which nodes are used.

>> t = readEl nt NodeConnecti vity(Hdfs);

For triangular meshes, you can use the build in triangular plotting
routines, e.g.:

>> [X,Y,z] = readNodes(Hdfs);
>> t = readEl nt NodeConnecti vity(Hdfs);
>> trinmesh(t,x,y, z)

The trimesh function is a build in Matlab plot-routine. For mixed
triangular/quadrilateral meshes, to plot use:

>>1t = nePlot(t,x,y,z,c); %NOT YET PROVI DED!!'!

12

MATLAB DFS



Functionality

For structured mesh data readElmts and readNodes return a vector, a
matrix or a 3D matrix for a dfsl+2+3 file respectively. Equidistant data
only return a start and end coordinate and a grid spacing.

3.2 Reading Spatial Information

For regular mesh files, dfsl+2+3, spatial information existsin agrid,
where each element has a coordinate. Usethe r eadEl nt (df s) to get
element coordinates.

For flexible mesh files, dfsu, spatial information exists as nodes and
elements. Each node has a coordinate, and for an element is specified a
list of nodes that defines a polygon (2D) or polyhedron (3D)
encompassing the element, called the element-node-connectivity table.

Usether eadNodes(df s) to get node coordinates, r eadEl nt (df s) to
get coordinate of the centre of the element, and

r eadEl nt NodeConnect i vit y(dfs) to get the element-node-
connectivity table.

For dfs0 files, you can retrieve and set item coordinates using the set
function, try:

>> set (dfs,'itentoordi nates')

3.2.1 Reading node coordinates
Read the nodes coordinates of a dfsu files using:

>> [X,Y,z] = readNodes(dfs)

3.2.2 Reading element coordinates
Read the element coordinates using:

>> [X,Y,z] = readEl nts(dfs)

For a dfs1+2+3 file, this will produce a coordinate of each of the data
points.

For a dfsu file, thiswill produce the coordinate of the centre of the
element.

3.2.3 Reading element-node-connectivity table
Read the element-node-connectivity table for a dfsu file using:

>> t = readEl nt NodeConnecti vity(dfs)

User Guide 13
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For 2D dfsu files, the result t will have 3 or 4 columns, depending on
being pure triangular or mixed triangular/quadrilateral.

For 2D dfsu files only consisting of triangles, the result will be a
connectivity table, which is compatible with the Matlab triangle plotting
routines. For details see the section on plotting flexible mesh data.

For 3D dfsu files, the result t will have 6 or 8 columns, depending on
being pure triangular or mixed triangular/quadrilateral.

Creating a New File

It is currently only supported from within Matlab to create new dfsO
files.

If you wish to create new dfsu files, you can use the Data Manager (a
part of MIKE Zero), which will guide you through the creation of the
gpatia definition, the temporal definition, and adding the necessary
items. When thisis done, you can use Matlab to update the item data in
thefile.

For dfs1+2+3 filesthere is currently no support for creating or
modifying item data.

The steps for creating a new file are as follows:
» Create anew dfs object

* Additems

« Add timesteps

Then you are ready to update the data for items and timesteps.

Creating the object

To create a new dfs object, the create argument must be set

>> dfs = df sManager (' ny_new file.dfs0',1);

This object is empty and should not be saved.

3.3.2 Adding / editing / removing items

To add items, use:

>> addltem(dfs, ' Speed average');

MATLAB DFS
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which will add a new item to the dfsO object, with the name specified.
The type and unit of the item is undefined. To also set the type and
unit, use:

>> addltem(dfs, "' Surface average',' Surface
El evation','nl);

where the third argument is a valid EUM type string, and the fourth
argument isavalid EUM unit string that matches the EUM type
specified.

Note that you cannot set a unit that is not valid for the type, i.e., for the
itemtype' Surface El evation', theunit must beeither' m or'ft',
"m's' isnot alowed. To get alist of valid EUM type and unit strings,
seehel p DFSTSQ | i st EuniTypes and hel p DFSTSQ | i st Eunbni ts.

For existing items you can dter the EUM type and unit using:

>> setltenkun(dfs, 2,' Current Speed','m's');
to set the EUM type and unit for item 2 in this case.
Seehel p DFSTSQ set | t enEUMfor details of arguments.

Y ou can remove an item using:

>> renovel ten(dfs, 1);
which will remove the second item from the file.

Note that item numbers start at one (as opposed to timestep numbers
which start at 0).

3.3.3 Adding /removing timesteps and editing time

To add timesteps, use:

>> addTi mest eps(dfs, 10);

which will add 10 timesteps after the last timestep, incremented with
the default timestep interval. Each item will have delete values added to
the added timesteps.

To remove existing timesteps, use
>> renoveTi nesteps(dfs, 9);

which will remove the timestep at index 9 (the 10" timestep) from the
file. For equidistant time axis types, only timesteps at the beginning and

User Guide
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the end can be removed. For non-equidistant time axis types, any
timestep can be removed. Y ou can remove several timestepsin one
call, seehel p DFSTSO renoveTi mest eps for details.

By default a new dfs object gets the equidistant calendar time axis type.
If you need another time axis type, use:

>> set (dfs,'tineaxistype',' non_equidistant_cal endar')

The time axis type must be one off:

" undef i ned'

" Equi di stant _Rel ati ve'
"Non_Equi di stant _Rel ati ve'
' Equi di st ant _Cal endar"'

" Non_Equi di st ant _Cal endar"'

To set the time of each timestep, the procedure depends on the time
axis type.

Note that changing the time definition affects all items of the file. Item
data values for removed timesteps are automatically deleted.

Equidistant time axis types

The timestep times are updated by setting the start date/time and the
timestep interval:

>> set(dfs, 'startdate',[2005 6 25 15 30 0]);
>> set(dfs, 'tinestep',[0 00 01 0]);

which will set the start date to June 25" 2005 15:30:00 and the time
step interval to one minute.

Note that the start date format depends on whether the time axistypeis
acalendar or relative. Useset (df s, ' startdate') to seethe format.

Non-equidistant time axis types
Each timestep time can be set individually by using:

>> writeTimes(dfs, 5, [2005 6 25 15 35 00])

which will set the date June 25.th 2005 15:35:00 to timestep number 6
(remember that timestep indices start at 0, i.e., the first timestep has
index 0 and the 6 timestep index 5). It is possible to update times for
one, all or alist of timestepsin onecall tow i t eTi mes, Seehel p
DFSTSO wri t eTi mes for alist of valid arguments.

16 MATLAB DFS
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3.4 Other Tools

3.4.1 Mesh files

3.42 XYZfiles

Note that the date format depends on whether the time axistypeisa
calendar or relative. User eadTi mes(df s) to seethe format.

When setting times for new timesteps, setting atime value bigger than
or equal to the next Timestep time value or smaller than or equal to the
previous Timestep time value is not possible.

As apart of the Matlab DFS interface a number of tools have been
implemented in order to help the processing of data. They include:

* Reading and writing mesh files. Reorder and refine meshes
» Reading and writing xyz files

Other tools are available for plotting dfsu data. All tools are located in
the mbin folder (see the ingtallation section), and have an mz prefix.

A mesh fileis a flexible mesh, consisting of elements and node data. It
also contains information on the coordinate system and the projection
used for the node coordinates.

>> [ El mt's, Nodes, coordsys] = nzReadMesh(fil enane)

Elmts is the element-node-connectivity table. Nodes consist of 4
columns, the first 3 are x, y, and z coordinates for each node, and the
last column is a boundary code, telling which boundary this node
belongs to. coordsysis atext string representing the coordinate system
and the projection.

Similar you can write a mesh file to disc using:

>> ngWiteMesh(fil enane, El nts, Nodes, coor dsys)
See help mzReadMesh, help mzWriteMesh for detalls.

Furthermore, there are tools to reorder and refine meshes, see help
neReor der Mesh and help nzRef i neMesh for detalls.

An xyz file is atext file with coordinates of a number of points, and
optionally including a text annotation. Each line has the form

x1 yl z1 [text]
X2 y2 z2 [text]

User Guide
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where the text is optional. There are two functions provided, for
reading and writing xyz files:

>> [X,Y,z,ta]
>> [X,Y,z,ta]

nzReadxyz(fil enane)
neWitexyz(fil enanme, x,y,z,ta)

Seehel p nzReadxyz and hel p neW i t exyz for details on arguments
and usage.

3.4.3 Plotting 2D flexible mesh triangular data

Mesh data for mesh files or 2D dfsu files being based purely on
triangles are compatible with the standard Matlab triangle plotting
routines. To plot a dfsu file please try the following:

>> df s = DFSManager (' dat a/ dat a_or esund_2D. df su')
>> [X,Y,z] = readNodes(dfs);

>> t = readEl mt NodeConnectivity(dfs);

>> trinmesh(t,x,y,z); view?2);

Plotting a mesh file is very similar:

>> [t, Nodes] = nzReadMesh(' dat a/oresund. mesh');
>> trinmesh(t, Nodes(:, 1), Nodes(:,2),Nodes(:,3)); view?2);

For a 2D file consisting of mixed triangles/quadrilaterals, trimesh will
not work, instead use:

>> mePl ot Mesh(t, [X,Y, z]);

Plotting item dfsu data cannot be done directly in Matlab. The reasoniis
that standard Matlab triangular plotting routines are based on node
values (finite element data), while most items in the dfsu files contain
element centre values (finite volume data). There are two ways to plot
dfsu datain Matlab:

* Create atriangular mesh based on element centre nodes. Then the
raw data will be plotted, but not on the original mesh

* Interpolate element centre values to node positions. Data values are
dightly modified, but are plotted on the original mesh

There are routines included supporting both options.

To create atriangular mesh based on element centre nodes, try:

>> df su2 = df sManager (' dat a/ dat a_or esund_2D. df su')
>> tn = readEl nt NodeConnectivity(dfsu2);

>> [xe,ye, ze] = readEl nts(dfsu2); % El ement center
coor di nat es

>> [xn,yn, zn] = readNodes(dfsu2); % Node coor di nat es

>> te = neTri angul at eEl nt Cent er s(xe, ye, tn);
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>> se = dfsu2(4,1); % Load dat a
>> trisurf(te, xe, ye, se);

User Guide 19



Interface Library

To interpolate element center values to node positions, try:

>> df su2 = df sManager (' dat a/ dat a_or esund_2D. df su')
>> tn = readEl nt NodeConnectivity(dfsu2);

>> [xe,ye, ze] = readEl nts(dfsu2); % El ement center
coor di nat es

>> [xn,yn, zn] = readNodes(dfsu2); % Node coor di nat es
>> s = dfsu2(4,1); % Load dat a

>> sn = neCal cNodeVal ues(tn, xe, ye, s, xn,yn);
>> trisurf(tn,xn,yn,sn);

For details, consult ther ead_df su_2d. mfile provided in the example
zip archive. The example zip archive contains examples of reading all
types of dfs datafiles.
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