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Chapter 1 Introduction

Tecplot 360 can read in data produced in many different formats, including in its own format. Refer
to Chapter 27 “Creating a Data Loader” in the ADK User’s Manual for information on creating a
data loader add-on for use with Tecplot 360.

This manual describes how to output your data into the Tecplot 360 data format. This Data Format
Guide includes the following topics:

* Chapter 2 “Data Structure” Learn about the different types of data structure available
in Tecplot 360 and how to use them.

» Chapter 3 “Binary Data” Refer to this chapter for details on outputting data into
Tecplot 360’s binary file format (*.plt). The chapter also includes instructions for
linking with the TeclO library (a library of functions used to create binary data,
included in your distribution). Refer to the final section in the chapter for detailed
examples.

* Chapter 4 “ASCII Data” We strongly recommend that you create binary data files.
However, we provide the ASCII data chapter to allow you to create simple data files.

» Chapter 5 “Glossary” Refer to the Glossary for the definitions of terms used
throughout the manual.

Before continuing to either the Binary or
ASCII chapter, please review this over-
view of Best Practices.




Introduction

1-1 Creating Data Files for Both Tecplot 360 & Tecplot Focus

For the purposes of this discussion, “polyhe-
dral” refers to either polyhedral or polygo-
., nal zones.

If you intend to create data files that will load in both Tecplot 360 and Tecplot Focus, you need to
be aware that polyhedral/polygonal zones are not supported in Tecplot Focus. If any of the zones in
a given data file are polyhedral, you will not be able to load the data file into Tecplot Focus. To
create data files that will load in both products, you must use either ordered zones or cell-based
finite element zones (triangular, quadrilateral, tetrahedral or brick elements).

1 -2 Best Practices

Users who wish to generate native Tecplot 360 data files automatically from applications such as
complex flow solvers have a number of options for outputting data into Tecplot’s data format. This
section outlines a few "best practices" for outputting your data into Tecplot 360 data format.

1. Create Binary Data Files instead of ASCII

All else being equal, binary data files are more efficient than ASCII files, in terms of
disk space and time to first image. To create binary data files, you may use functions
provided in the TecIo library included with your Tecplot distribution. To create
ASCII files, you can write-out plain text using standard write statements.

There are some cases where ASCII files are preferred. Create ASCII files when:
* Your data files are small.

* Your application runs on a platform for which the TecIo library is not provided.
Even if this is the case, please contact us at support@tecplot.com. There may
be a way to resolve this issue.

2. Use Block Format instead of Point Format

Block format is by far the most efficient format when it comes to loading the file into
Tecplot 360. If your data files are small and you can only obtain the data in a point-
like format (for example, with a spreadsheet), then using point format is acceptable.

Binary files can only be written in block

N format. Point format is allowed for ASCII

\5 files, but running the preplot program will
" convert the data to block.
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Recent Bug Updates

3. Use the Native Byte Ordering for the Target Machine

When you create binary data, you can elect to produce these files in either Motorola
byte order or Intel byte order. Tecplot 360 automatically detects the byte order and
loads both types. However, it is more efficient if you produce files using the byte
order used on the platform where you run Tecplot 360. For example if you produce a
binary file on an SGI platform and then transfer the data to a Windows» platform or
Intel-based Linux box, you should set the flag to reverse the bytes when generating
the binary data file. See the notes about this option in Section B - 4 “Preplot” in the
User’s Manual for the Preplot flag.

4. Add Auxiliary data to Preset Variable Assignments in Tecplot 360

Zone Auxiliary data can be used to give Tecplot 360 hints about properties of your
data. For example, it can be used to set the defaults for which variables to use for cer-
tain kinds of plots. Auxiliary data is supported by both binary and ASCII formats.
Refer to Section “TECAUXSTR112” on page 28 or Section 4- 3.6 “Data Set Auxil-
iary Data Record” for information on working with auxiliary data in binary or ASCII
data files, respectively. For a list of auxiliary data names, see Chapter 12 “Auxiliary
Data” in the ADK User’s Manual.

5. Data Sharing

Share variables whenever possible. Variable sharing is commonly used for the spatial
variables (X, Y, and Z) when you have many sets of data that use the same basic grid.
This saves disk space, as well as memory when the data is loaded into Tecplot 360. In
addition, the benefits are compounded with scratch data derived from these variables
because it is also shared within Tecplot 360. See also Section “TECZNE112” on
page 53 (for binary data) or Section 4- 5.1 “Variable and Connectivity List Sharing”
(for ASCII data).

6. Passive Variables

Tecplot 360 can manage many datasets at the same time. However, within a given
dataset you must supply the same number of variables for each zone. In some cases
you may have data where there are many variables and, for some of the zones some of
those variables are not important. If that is the case, you can set selected variables in
those zones to be passive. A passive variable is one that will always return the value
zero if queried (e.g. in a probe) but will not involve itself in operations such as the cal-
culations of the min and max range. This is very useful when calculating default con-
tour levels.

1-3 Recent Bug Updates

FORTRAN users may run into an “off by one” bug in the runtime version of the library that
shipped with Tecplot 360 2008 (December 2007). You can download the corrected, precompiled
libraries from http://www.tecplot.com/support/tecio.aspx.
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Chapter 2 Data Structure

Tecplot 360 accommodates two different types of data: Ordered Data and Finite Element Data.

A connectivity list is used to define which nodes are included in each element of an ordered or cell-
based finite element zone. You should know your zone type and the number of elements in each
zone in order to create your connectivity list.

The number of nodes required for each element is implied by your zone type. For example, if you
have a finite element quadrilateral zone, you will have four nodes defined for each element. Like-
wise, you must provide eight numbers for each cell in a BRICK zone, and three numbers for each
element in a TRIANGLE zone. If you have a cell that has a smaller number of nodes than that
required by your zone type, simply repeat a node number. For example, if you are working with a
finite element quadrilateral zone and you would like to create a triangular element, simply repeat a
node in the list (e.g., 1,4,5,5).

In the example below, the zone contains two quadrilateral elements. Therefore, the connectivity list
must have eight values. The first four values define the nodes that form Element 1. Similarly, the
second four values define the nodes that form Element 2.

4 3 i
L . . . ]
Element 1 Element 2
L L &
1 2 3

The connectivity list for this example would appear as follows:
ConnList[8] = {4,5,2,1, /* nodes for Element 1 */

11



Data Structure

5,6,3,2}; /* nodes for Element 2 */

It is important to provide your node list in either a clockwise or
\ counter-clockwise order. Otherwise, your cell will twist, and
* the element produced will be misshapen.

2 -1 Ordered Data

Ordered data is defined by one, two, or three-dimensional logical arrays, dimensioned by IMAX,
JIMAX, and KMAX. These arrays define the interconnections between nodes and cells. The vari-
ables can be either nodal or cell-centered. Nodal variables are stored at the nodes; cell-centered
values are stored within the cells.

* One-dimensional Ordered Data (I-ordered, J-ordered, or K-ordered)

Nodal Values are A single dimensional array where either IMAX,

Stored Here JIMAX or KMAX is greater than or equal to one, and

the others are equal to one. For nodal data, the number

/ i \ of stored values is equal to IMAX * JIMAX * KMAX.

For cell-centered I-ordered data (where IMAX is

\ / greater than one, and JMAX and KMAX are equal to

Cell Centered Values one), the number of stored values is IMAX-1) - simi-
are Stored Here larly for J-ordered and K-ordered data.

* Two-dimensional Ordered Data (IJ-ordered, JK-ordered, IK-ordered)

Nodal Values are A two-dimensional array where two of the three

Stored Here dimensions (IMAX, IMAX, KMAX) are greater than
one, and the other dimension is equal to one. For
/ ¢ \ nodal data, the number of stored values is equal to

IMAX * JMAX * KMAX. For cell-centered 1J-
ordered data (where IMAX and JMAX are greater

than one, and KMAX is equal to one), the number of
\ / stored values is (IMAX-1)(JMAX-1) - similarly for
JK-ordered and IK-ordered data.

Cell Centered Values
are Stored Here

12



Finite Element Data

* Three-dimensional Ordered Data (IJK-ordered)

A three-dimensional array where all IMAX,

Nodal values are JMAX and KMAX are each greater than one.

- For nodal ordered data, the number of nodes is

S the product of the I-, J-, and K-dimensions. For

nodal data, the number of stored values is equal

- to IMAX * JMAX * KMAX. For cell-centered

* data, the number of stored values is (IMAX-
DMAX-1)(KMAX-1).

CeII‘Centered Value
Are Stored Here

2 -2 Finite Element Data

While finite element data is usually associated with numerical analysis for modeling complex prob-
lems in 3D structures (heat transfer, fluid dynamics, and electromagnetics), it also provides an
effective approach for organizing data points in or around complex geometrical shapes. For exam-
ple, you may not have the same number of data points on different lines, there may be holes in the
middle of the dataset, or the data points may be irregularly (randomly) positioned. For such diffi-
cult cases, you may be able to organize your data as a patchwork of elements. Each element can be
independent of the other elements, so you can group your elements to fit complex boundaries and

13
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leave voids within sets of elements. The figure below shows how finite element data can be used to
model a complex boundary.

Heat Exchanger
Fmite Element Mesh Simeiure

ORI
R

% ‘%ﬁf!

Figure 2-1.  This figure shows finite element data used to model a complex boundary.
This plot file, feexchng.plt, is located in your Tecplot 360 distribution
under the examples/2D subdirectory.

Finite element data defines a set of points (nodes) and the connected elements of these points. The
variables may be defined either at the nodes or at the cell (element) center. Finite element data can
be divided into three types:

* Line data is a set of line segments defining a 2D or 3D line. Unlike I-ordered data, a
single finite element line zone may consist of multiple disconnected sections. The
values of the variables at each data point (node) are entered in the data file similarly to
I-ordered data, where the nodes are numbered with the I-index. This data is followed
by another set of data defining connections between nodes. This second section is
often referred to as the connectivity list. All elements are lines consisting of two nodes,
specified in the connectivity list.

Surface data is a set of triangular, quadrilateral, or polygonal elements defining a 2D
field or a 3D surface. When using polygonal elements, the number of sides may vary
from element to element. In finite element surface data, you can choose (by zone) to
arrange your data in three point (triangle), four point (quadrilateral), or variable-point
(polygonal) elements. The number of points per node and their arrangement are
determined by the element type of the zone. If a mixture of quadrilaterals and triangles
is necessary, you may repeat a node in the quadrilateral element type to create a
triangle, or you may use polygonal elements.

14



Finite Element Data

* Volume data is a set of tetrahedral, brick or polyhedral elements defining a 3D
volume field. When using polyhedral elements, the number of sides may vary from
element to element. Finite element volume cells may contain four points (tetrahedron),
eight points (brick), or variable points (polyhedral). The figure below shows the
arrangement of the nodes for tetrahedral and brick elements. The connectivity
arrangement for polyhedral data is governed by the method in which the polyhedral
facemap data is supplied.

[m8} {n7)
! \_. ® |- ‘\_\
| s —®
. |
A |
[ | s |2/
F
| |
L. | Lo
| ® % ]
| Y-
fiil in2|

Tetrahedral connectivity arrangement  Brick connectivity arrangement

Figure 2-2.  Connectivity arrangements for FE-volume datasets

In the brick format, points may be repeated to achieve 4, 5, 6, or 7 point elements. For
example, a connectivity list of “nl n1 nl nl n5 né n7 n8” (Where nl is repeated four
times) results in a quadrilateral-based pyramid element.

Section 4 - 5 “Finite Element Data” in the Data Format Guide provides detailed infor-
mation about how to format your FE data in Tecplot’s data file format.

2-2.1 Line Data

Unlike I-ordered data, a single finite element line zone may consist of multiple disconnected sec-
tions. The values of the variables at each data point (node) are entered in the data file similarly to I-
ordered data, where the nodes are numbered with the [-index. This data is followed by another set
of data defining connections between nodes. This second section is often referred to as the connec-
tivity list. All elements are lines consisting of two nodes, specified in the connectivity list.

2-2.2 Surface Data

In finite element surface data, you can choose (by zone) to arrange your data in three point (trian-
gle), four point (quadrilateral), or variable-point (polygonal) elements. The number of points per
node and their arrangement are determined by the element type of the zone. If a mixture of quadri-
laterals and triangles is necessary, you may repeat a node in the quadrilateral element type to create

a triangle or you may use polygonal elements.
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Data Structure

2-2.3 Volume Data

Finite element volume cells may contain four points (tetrahedron),eight points (brick)
or variable points (polyhedral). The figure below shows the arrangement of the nodes
for tetrahedral and brick elements. The connectivity arrangement for polyhedral data is
governed by the method in which the polyhedral facemap data is supplied.

w8} )
! \_.\ ® | \\.\
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. |
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| ] | R
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| |
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| \]
fiil in2|

Tetrahedral connectivity arrangement  Brick connectivity arrangement

Figure 2-3.  Connectivity arrangements for FE-volume datasets

In the brick format, points may be repeated to achieve 4, 5, 6, or 7 point elements. For
example, a connectivity list of “nl nl nl nl n5 né n7 n8” (where nl is repeated four
times) results in a quadrilateral-based pyramid element.

2-2.4 Finite Element Data Limitations

Working with finite element data has some limitations:

* XY-plots of finite element data treat the data as I-ordered; that is, the connectivity list
is ignored. Only nodes are plotted, not elements, and the nodes are plotted in the order
in which they appear in the data file.

+ Index skipping in vector and scatter plots treats finite element data as [-ordered; the
connectivity list is ignored. Nodes are skipped according to their order in the data file.

2 -3 Variable Location (Cell-Centered or Nodal)

Add-ons must be aware of the data value location. Data values can be stored at the nodes or at the
cell centers.

* For finite element meshes, cell-centers are the centers (centroids) of elements.

» For many types of plots, cell-centered values are interpolated to the nodes internally.

Because the offset into the data is different for nodal values and cell-centered values, you must
know ahead of time how the values are stored when accessing data.
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You can determine the value location by calling TecUtilDatavValueGetLocation.

Example:

2 -4 Face Neighbors

A cell is considered a neighbor if one of its faces shares all nodes in common with the selected cell,
or if it is identified as a neighbor by face neighbor data in the dataset. The face numbers for cells in
the various zone types are defined below.

Figure 2-1.  A: Example of node and face neighbors for an FE-brick cell or IJK-ordered
cell. B: Example of node and face numbering for an 1J-ordered/ FE-
quadrilateral cell. C: Example of tetrahedron face neighbors.

The implicit connections between elements in a zone may be overridden, or connections between
cells in adjacent zones established by specifying face neighbor criteria in the data file. Refer to
Section “TECFACEI112”on page 33 of the Data Format Guide for additional information.
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2 -5 Working with Unorganized Datasets

Unorganized datasets are loaded as a single I-ordered zone and will be displayed in XY Mode, by
default. An I-ordered zone is irregular if it is known to have more than one dependent variable. An
I-ordered dataset with one dependent variable (i.e. an XY or polar line) is NOT an irregular zone.

To check for irregular data, you can go to the Data>Dataset Info dialog (accessed via the Data
menu). The values assigned to: IMax, JMax, and KMax are displayed in the lower left quadrant of
that dialog. If IMax is greater than 1, and JMax and KMax are equal to 1, then your data is irregular.

It is also easy to tell if you have irregular data by looking at the plot. If you are looking at irregular
data with the Mesh layer turned on, the datapoints will be connected by lines in the order the points
appear in the dataset.

There are several ways to organize your dataset.

1. Manually order the data file using a text editor.

Use the “Label Points and Cells” feature from the
Plot menu to see if your dataset can be easily cor-

rected using a text editor by correcting the values
for I, J, and/or K.

2. Use the Data>Triangulate feature (2D only). See Section 21 - 11 “Irregular Data
Point Triangulation”.

3. Use one of the Data>Interpolation options. See Section 21 - 10 “Data Interpolation”.

4. If you have multiple zones of irregular data that you would like to combine into one
finite element zone, use the Create Zone>Create Zone From Polylines from the
Data menu. Refer to Section 21- 6.6 “FE Surface Zone Creation (from Polylines)” for
more information.

5. Special Cases (use when interpolation results appear skewed):

» Well data - If points are closely positioned along the depth axis and far apart in
physical space, use the Tetra Grid add-on to create a new zone with all points
connected into 3D zones. See Section 33- 3.20 “Tetra Grid”.

* Fluid Measurements - When measurements are taken of fluid properties or con-
tainments, and interpolating to a rectangular zone does not yield good results,
use the Prism Grid add-on to create a 3D volume zone. See Section 33- 3.14
“Prism Grid”.

2-5.1 Example - Triangulate a Dataset

One common source of finite-element surface data is the triangulation option. If you have 2D data
without a mesh structure, it is probably simplest to enter your data points as an I-ordered dataset,
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then use the triangulation feature to create a finite-element dataset. You can then edit the file—par-
ticularly the connectivity list—to obtain the set of elements you want, rather than having to create
the entire connectivity list by hand.

We can triangulate a dataset as follows:

1. Create a simple ordered data file, as follows:

:

MNooookREEE
©cocoococococop

S = "X" v "Y" 7 "P" P "T"
100.0
150.0
300.0
50.0

100.0
200.0
400.0
280.0

NEWHOWRO
ocooooooco
HFWNRRENRER
WONKOOUVO

2. Save the file, with extension *.dat
3. Load the data file and switch the plot type to 2D Cartesian.
4. From the Data menu, choose “Triangulate”.

5. Select the simple ordered zone as the source zone, and select [Compute].

Irregular Data Point Triangulation

Figure 2-2 shows a plot of the resulting data. With triangulation, we obtain more elements (seven)
than when we created the dataset by hand (four), and the elements are triangles rather than quadri-
laterals.

L
B 4
X

Figure 2-2.  Triangulated data from Table 4 - 2 of the Data Format Guide.

2-5.2 Example - Unorganized Three-Dimensional Volume

To use 3D volume irregular data in field plots, you must interpolate the data onto a regular,
[JK-ordered zone. (Tecplot 360 does not have a 3D equivalent for triangulation.) To interpolate
your data, perform the following steps:

1. Place your 3D volume irregular data into an I-ordered zone in a data file.
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2. Read in your data file and create a 3D scatter plot.
3. From the Data menu, choose Create Zone>Rectangular. (Circular will also work.)

4. In the Create Rectangular Zone dialog, enter the I-, J-, and K-dimensions for the
new zone; at a minimum, you should enter 10 for each dimension. The higher the
dimensions, the finer the interpolation grid, but the longer the interpolating and plot-
ting time.

5. Enter the minimum and maximum X, Y, and Z values for the new zone. The default
values are the minimums and maximums of the current (irregular) dataset.

6. Click [Create] to create the new zone, and [Close] to dismiss the dialog.

7. From the Data menu, choose Interpolate>Kriging. (Linear or Inverse distance
Interpolation also work.)

8. In the Kriging dialog, choose the irregular data zone as the source zone, and the
newly created IJK-ordered zone as the destination zone. Set any other kriging param-
eters as desired (see Section 21- 10.3 “Kriging” for details).

9. Select the [Compute] button to perform the kriging.

Once the interpolation is complete, you can plot the new IJK-ordered zone as any other 3D volume
zone. You may plot iso-surfaces, volume streamtraces, and so forth. At this point, you may want to
deactivate or delete the original irregular zone so as not to conflict with plots of the new zone.

Figure 2-3 shows an example of irregular data interpolated into an IJK-ordered zone, with iso-sur-
faces plotted on the resultant zone.

¢ lrregular 3D-Volume Data £ Interpolated IJK-Ordered Data
A N P

N &L
B
K

“l“n‘ X

Figure 2-3.  Irregular data interpolated into an IJK-ordered zone.
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2 -6 Time and Date Representation

Tecplot 360 uses floating point numbers to represent times and dates. The integer portion represents
the number of days since December 30, 1899. The decimal portion represents a fractional portion
of a day. The table below illustrates some examples of this method.

Date Time Floating Point Number
1900-01-01 00:00:00 2.0

1900-01-01 12:00:00 2.5

2008-07-31 00:00:00 39660.0

2008-07-31 12:00:00 39660.5

2008-07-31 12:01:00 39660.5006944444
2008-07-31 13:00:00 39660.5416666667

Tecplot 360 supports dates from 1800-01-01 through 9999-12-31.

This formatting matches the representation method used by Microsoft Excel, enabling you to load
time/date data easily from Excel into Tecplot 360. However, because Excel software’s original for-
matting incorrectly calculated 1900 as a leap year, only dates from Mar 1, 1900 forward will import
correctly into Tecplot 360.
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Chapter 3 Bl.nal’y Data

This chapter is intended for experienced programmers who need to create Tecplot binary data files
directly. Support for topics discussed in this chapter is limited to general questions about writing
Tecplot binary files. It is beyond the scope of our Technical Support to offer programming advice
and to debug programs. For additional help, visit www.tecplottalk.com.

Data files for Tecplot 360 are commonly created as output from an application program. These files
are most often in ASCII format, and are then converted to a binary format with Preplot (see Section
4 - 1 “Preplot” for additional information).

To output your data into Tecplot’s binary format, you may use the static library provided with your
Tecplot 360 installation or you may write your own binary functions. If you wish to write your own
functions, refer to Appendix A “Binary Data File Format” for details on the structure of Tecplot’s
binary file format. If you wish to link with the library provided by Tecplot, begin with Section 3 - 1
“Getting Started” and use Appendix A “Binary Data File Format” for reference.

LY You can find source files for most of the examples in this
chapter in the separately downloadable TeclO package avail-

% able at www.tecplot.com.

3-1 Getting Started

Your Tecplot 360 distribution includes a library of utility functions that you can link with your
application to create binary data files directly, bypassing the use of ASCII files. This allows for
fewer files to manage, conserves disk space, and saves the time required to convert the files.

On UNIX", Linux”, Macintosh® platforms, the utility functions discussed in Section 3 - 7 “Binary
Data File Function Reference” are available in the library archive tecio.a which is located in the
1ib directory below the STEC 360 2009 Directory. On Windows platforms, this library is called
TecIO.lib and is located in the bin sub-directory of your installation.

When preparing to output your data in Tecplot’s binary format using the TecIo library, we recom-
mend you perform the following steps:

1. Review Section 3 - 4 “Binary Data File Function Calling Sequence” and Section 3 - 5
“Writing to Multiple Binary Data Files” in this manual.
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Binary Data

2. Review the example files downloadable separately in the TeclO package, in the util/
tecioexamples folder. The example programs demonstrate the use of the TecIo utility
functions and are provided in both FORTRAN and C/C++:

* simtest. £, simtest.£90, simtest.c - These files demonstrate simple use of
the TeclO utility functions.

* comtest. £, comtest.£90, comtest.c - These files demonstrate complex use of
TeclO utility functions, such as multiple file generation and transient data.

Numerous additional, more modern examples included in the TeclO package target
specific actions, like writing polyhedral data. Review these examples for additional
guidance.

3. Follow the instructions in Section 3 - 6 “Linking with the TecIO Library” for informa-
tion on linking with the TecIo library.

4. Begin developing your code.

3 -2 Viewing Your Output

You may load your binary files in Tecplot using the Tecplot Data loader (refer to Section 4 - 15
“Tecplot-Format Loader” for details). In addition, you may view information about your data file
using any of the following techniques:

* Pltview - Pltview is a command line utility that displays the header information for
your file. It is installed in $TEC 360 2009/bin. Refer to Section B - 6 “Pltview” on
page 673 in the User’s Manual for details on working with pltview.

* View Binary - The ViewBinary add-on allows you to view the information in a
Tecplot binary data (. plt) file. It is included in a standard Tecplot distribution. Refer
to Section 33- 3.22 “View Binary” on page 655 in the User’s Manual for details.

* Dataset Information dialog - You may use the Data Set Information dialog (accessed
via the Data menu) to display information about your plt file (once it is loaded into
Tecplot). Refer to this dialog for a list of the zones, variables, variable ranges, auxiliary
data and more. Refer to Section 5 - 4 “Dataset Information” on page 165 in the User’s
Manual for details.

» Data Spreadsheet - Use the Data Spreadsheet to view a table of every variable value in
your file. Refer to Section 21 - 12 “Data Spreadsheet” in the User’s Manual for
details.
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3 -3 Binary Function Notes

The .plt file that you create will be compatible with
the version of Tecplot tied to the version of the TeclO
library that you use. For example, if you use the TeclO
library that was bundled with Tecplot 360 Version
2006, your files can be loaded with Tecplot 360 Ver-
sion 2006 and newer.

.‘

This is independent of the version number used for the
binary functions (for example, the 112 in
TECZNE112). For example, even if you use 110 func-
tions with the version of the TeclO library included
with this distribution, your plt file will be compatible
with this version of Tecplot 360 and newer.

3-3.1 Deprecated Binary Functions

Functions that end in 111 or less are deprecated. We recommend you use the 112 binary function
family. In order to use the 112 family of functions, use the TeclO library included in your Tecplot
360 2009 distribution. If you update existing binary function calls to use version 112, you will need
to update all of your binary calls.

The following functions were altered during the upgrade to the 111 family:

» TECINI - The FileType parameter was added TECINI. Files from previous versions
are of type “FULL”. See Section “TECINI112” on page 42 for additional information.

* TECZNE - Three parameters, TotalNumFaceNodes, NumConnectedBoundaryFaces
and TotalNumBoundaryConnections were added to TECZNE111. Refer to Section
“TECZNE112” on page 53 for details.

3- 3.2 Character Strings in FORTRAN

All character string parameters in FORTRAN must terminate with a null character. This is done by
concatenating char (0) to the end of a character string.

For example, to send the character string “Hi Mom” to a function called a, use the following
syntax:

I=A("Hi Mom"//char (0))

3- 3.3 Boolean Flags

Integer parameters identified as "flags" indicate boolean values. Pass 1 for true, and 0 for false.
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3 -4 Binary Data File Function Calling Sequence

For a given file, the binary data file functions must be called in a specific order.
The order is as follows:
TECFOREIGNI112 (Optional)
TECINI112
For each call to TECINI112, use one or more of the following commands:
TECAUXSTRI112 (Optional)
TECVAUXSTRI112 (Optional)
TECZNE112 (One or more to create multiple zones)
For each call to TECZNE112, use one of more of these commands:
TECDAT112 (One or more to fill each zone)
TECNODI12 (One for each finite element zone)
TECFACEI112 (One for each zone with face connections)
TECPOLY 112 (Optional - use for polyhedral data)
TECZAUXSTRI112 (Optional)
TECLABI112 (Optional)
TECGEOL112 (Optional)
TECTXT112 (Optional)
TECFIL112 (Optional - use if you are switching between files)
TECUSRI112 (Optional)
TECENDI112

Section 3 - 5 “Writing to Multiple Binary Data Files” explains how you can use the TECFIL112
function along with the above functions to write to multiple files simultaneously.

3 -5 Writing to Multiple Binary Data Files

Each time TECINI112 is called it sets up a new file “context.” For each file context you must main-
tain the order of the calls as described in the previous section. The TECFIL112 function is used to
switch between file contexts. Up to 10 files can be written to at a time. TECFIL112 can be called
almost anywhere after TECINI112 has been called. The only parameter to TECFIL112, an integer, n,
shifts the file context to the nth open file. The files are numbered relative to the order of the calls to
TECINI112.

3 -6 Linking with the TeclO Library

To output data in Tecplot’s binary format, you may write your own functions or use the library pro-
vided with your installation. On Windows platforms, tecio.lib is installed in the bin directory of
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your Tecplot 360 installation.' On UNIX, Linux, and Macintosh platforms, tecio.a is installed in the
lib directory of your Tecplot 360 installation. Follow the instructions below to link with Tecplot’s
library.

The *plt file that you create will be compatible with
the version of Tecplot tied to the version of the TeclO
library that you use. For example, if you use the TeclO
library that was bundled with Tecplot 360 Version
2006, your files can be loaded with Tecplot 360 Ver-
sion 2006 and newer.

.‘

This is independent of the version number used for the
binary functions (for example, the 112 in
TECZNE112). For example, even if you use 110 func-
tions with the version of the TeclO library included
with this distribution, your plt file will be compatible
with this version of Tecplot and newer.

3- 6.1 UNIX/Linux/Macintosh

To link with the tecio.a library, follow these steps.

1. Download tecio.a from http://download.tecplot.com. Place this file in a reasonable
location, such as $TEC 360 _2009/util.

2. Link to the tecio.a library by adding the full path to tecio.a to the link command.

3. If you are using Fortran or C on a Linux or Mac platform, you may need to link to the
libstdc++ library as well. To link with 1ibstde++, add the following to your link
command:

-lstdc++

= Some 90 compilers do not accept the 90
\ file extension.

3-6.2 Windows

Only the .c and .f90 source files are used on Windows operating systems.

To link with the TecI0 library, perform the following steps:

1. On Windows platforms, you will need to include tecio.dll in any distributions you create. Tecio.dll is provided in
STEC_360_2009/bin along with tecio.lib.
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1. Create a development project

2. List $(8TEC 360 _2009)/bin/tecio.lib as an additional dependency. In Visual Studio
2005, this is accomplished via: Configuration Properties>Linker>Input in the
Project Properties dialog.

3. Include the Tec10 header files (TECIO.h and TECXXX.h), located in
STEC 360 2009/include.

3- 6.3 Notes for Windows Programmers using Fortran

Files tecio.f90 and tecio.for, located in the include folder in your installation, contain both Fortran-
90 interfaces for all TecIo routines and several compiler-specific directives (the
IMSSATTRIBUTES lines). These direct Visual Fortran to use STDCALL calling conventions with
by-reference parameter passing. While tecio.f90 is free-formatted, tecio.for contains the traditional
column-based formatting. Include the appropriate file in any of your subroutines that call TecIo
routines. Both files were developed for Intel Visual Fortran version 9.

Users of other compilers may need to adjust the Fortran settings or add other compiler directives to
achieve the same effect. In particular, Fortran strings must be NULL-terminated and passed without
a length argument.

3 -7 Binary Data File Function Reference

This section describes each of the Tec10 functions in detail.

TECAUXSTR112

Writes auxiliary data for the data set to the data file. The function may be called at any time
between TECINI112 and TECEND112. Auxiliary data may be used by text, macros, equations (if it
is numeric) and add-ons. It may be viewed directly in the Aux Data page of the Data Set Informa-
tion dialog (accessed via the Data menu).

FORTRAN Syntax:

INTEGER*4 FUNCTION TECAUXSTR112 (Name,
& Value)
CHARACTER* (*) Name
CHARACTER* (*) Value

C Syntax:

#include TECIO.h
INTEGER4 TECAUXSTR112 ( char *Name,
char *Value)
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Return Value:

0 if successful, -1 if unsuccessful.

Parameters:
Parameter Description
The name of the auxiliary data. If this duplicates an existing name, the value will over-
Name write the existing value. It must be a null-terminated character string and cannot contain
spaces.
Value The value to assign to the named auxiliary data. It must be a null-terminated character
string.
Example

For example, to set an Auxiliary Variable called DeformationValue to 0.98:

char DeformationValue[128];
strcpy (Deformationvalue,"0.98") ;

TECAUXSTR112 ("DeformationValue",
DeformationValue) ;

When the data file is loaded into Tecplot, “Deformation Value” will appear on the Aux Page of the
Data Set Information dialog when “for Data Set” is selected in Show Auxiliary Data menu.

TECDAT112

Writes an array of data to the data file. Data should not be passed for variables that have been indi-
cated as passive or shared (via TECZNE112).

TECDAT112 allows you to write your data in a piecemeal fashion in case it is not contained in one
contiguous block in your program. TECDAT112 must be called enough times to ensure that the
correct number of values are written for each zone and that the aggregate order for the data is cor-
rect.

In the above summary, NumVars is based on the number of variable names supplied in a previous
call to TECINI112.

FORTRAN Syntax:
INTEGER*4 FUNCTION TECDAT112( N,
& Data,
& IsDouble)
INTEGER*4 N
REAL or DOUBLE PRECISION Data (1)
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INTEGER*4 IsDouble

C Syntax:
#include TECIO.h
INTEGER4 TECDAT112 (INTEGER4 *N,

void *Data,
INTEGER4 *IsDouble) ;

Return Value:

0 if successful, -1 if unsuccessful.
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Parameters:
Parameter Description
N Pointer to an integer value specifying number of values to write.
Data Array of single or double precision data values. Refer to Table 3 - 1 for a description of
how to arrange your data.
IsDouble Pointer to the integer flag stating whether the array Data is single (0) or double (1) preci-
sion.
Data Arrangement

The following table describes the order the data must be supplied given different zone types.
IsBlock and VarLocation are parameters supplied to TECZNE112. The value of IsBlock should
always be 1, since binary data must be written in block format:

Zone Var. IsBlock Number of Order
Type Loca- Values
tion

I varies fastest, then J, then K, then Vars. That
is, the numbers should be supplied in the fol-

IMax* lowing order:

JMax* for (Var=1;Var<=Num Vars; Var++

Ordered | Nodal ! KMax* for( (K=1;K<=KMax;K++) )
NumVars for (J=1;J<=]Max;J++)
for (I=1;I<=IMax;I++)
Data[l, J, K, Var] = value;

I varies fastest, then J, then K, then Vars. That
is, the numbers should be supplied in the fol-

(IMax-1)* lowing order:

Ordered Cell Cen- | (JMax-1)* for (Var=1;Var<=Num Vars; Var++)
tered (KMax-1)* for (K=1;K<=(KMax-1);K++)
NumVars for (J=1;J<=(JMax-1);J++)
for (I=1;I<=(IMax-1);I++)
Data[l, J, K, Var] = value;
Table 3 - 1: Data Arrangement
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Zone Var. IsBlock Number of Order
Type Loca- Values
tion
N varies fastest, then Vars. That is, the num-
Finite ele- IMax (i.e. Num- | bers should be supplied in the following order:
ment Nodal 1 Nodes) * Num- for (Var=1;Var<=Num Vars; Var++)
Vars for (N=1;N<=NumNodes;N++)
Data[N, Var] = value;
E varies fastest, then Var. That is, the numbers
.. JMax (i.e. should be supplied in the following order:
fnlg:te cle- g:‘lsldCen- 1 NumElements) for (Var=1;Var<=Num Vars;Var++)
* NumVars for (E=1;E<=NumElements;E++)
Data[E, Var] = value;
Table 3 - 1: Data Arrangement
Example

Refer to the following examples in Section 3 - 9 “Examples” for examples using TECDAT112:
» Section 3- 9.1 “Face Neighbors”

* Section 3- 9.2 “Polygonal Example”

* Section 3- 9.3 “Multiple Polyhedral Zones”

* Section 3- 9.4 “Multiple Polygonal Zones”

* Section 3- 9.5 “Polyhedral Example”
* Section 3- 9.6 “IJ-ordered zone”

TECEND112

Must be called to close out the current data file. There must be one call to TECEND112 for each

TECINI112.

FORTRAN Syntax:

INTEGER*4 FUNCTION TECEND112 ()

C Syntax:

#include TECIO.h
INTEGER4 TECEND112 () ;
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Return Value:

0 if successful, -1 if unsuccessful.

Parameters:

None.

TECFACE112

Writes face connections for the current zone to the file. Face Neighbor Connections are used for
ordered or cell-based finite element zones to specify connections that are not explicitly defined by
the connectivity list or ordered zone structure. You many use face neighbors to specify connections
between zones (global connections) or connections within zones (local connections). Face neighbor
connections are used by Tecplot when deriving variables or drawing contour lines. Specifying face
neighbors, typically leads to smoother connections. NOTE: face neighbors have expensive perfor-
mance implications. Use face neighbors only to manually specify connections that are not defined
via the connectivity list.

This function must be called after TECNODI112, and may only be called if a non-zero value of
NumFaceConnections was used in the previous call to TECZNE112.

FORTRAN Syntax:
INTEGER*4 FUNCTION TECFACEl1l2 (FaceConnections)
INTEGER*4 FACECONNECTIONS (*)
C Syntax:

#include TECIO.h
INTEGER4 TECFACEl11l2 (INTEGER4 *FaceConnections) ;

Return Value:

0 if successful, -1 if unsuccessful.

33



TECFACE112

Parameters:
Parameter Description
The array that specifies the face connections. The array must have L values, where L
is the sum of the number of values for each face neighbor connection in the data file.
FaceConnec- . . Lo
i The number of values in a face neighbor connection is dependent upon the Face-
lons NeighborMode parameter (set via TECZNE112) and is described in the following
table.
FaceNeighbor Mode Number of Data
values
LocalOneToOne 3 czl,fz,cz2
LocalOneToMany nz+4 czl,fz,0z,nz,cz2,cz3,...,czn
GlobalOneToOne 4 cz, fz, 77, CZ
GlobalOneToMany 2*nz+4 cz, fz,0z,nz, Z721,CZ1,72722,CZ2, ....ZZn, CZn
Where:

cz = cell in current zone

fz = face of cell in current zone

oz = face obscuration flag (only applies to one-to-many):

0 = face partially obscured

1 = face entirely obscured

nz = number of cell or zone/cell associations (only applies to one-to-many)

Z7 = remote Zone

CZ = cell in remote zone

cz,fz combinations must be unique. Additionally, Tecplot 360 assumes that with the one-to-one
face neighbor modes a supplied cell face is entirely obscured by its neighbor. With one-to-many,
the obscuration flag must be supplied. Faces that are not supplied with neighbors are run through
Tecplot 360’s auto face neighbor generator (FE only).
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The face numbers for cells in the various zone types are defined in Figure 3-1.
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Figure 3-1.  A: Example of node and face neighbors for an fe-brick cell or IJK-ordered cell.
B: Example of node and face numbering for an [J-ordered cell.
C: example of tetrahedron face neighbors.

Example

Refer to Section 3- 9.1 “Face Neighbors” for an example of working with face neighbors. In this
example, face neighbors are used to prevent an Edge line from being drawn between the two zones.

TECFIL112

Switch output context to a different file. Each time TECINI112 is called the file context is switched
to a different file. This allows you to write multiple data files at the same time. When working with
multiple files, be sure to call TECFIL112 each time you wish to write to a file. This will ensure your
data is written to the appropriate file.

FORTRAN Syntax:

INTEGER*4 FUNCTION TECFIL112 (F)
INTEGER*4 F

C Syntax:

#include TECIO.h
INTEGER4 TECFIL112 (INTEGER4 *F) ;

Return Value:

0 if successful, -1 if unsuccessful.
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Parameters:
Parameter Description
F Pointer to integer specifying file number to switch to. A value of 1 indicates a switch to the
file opened by the first call to TECINI112.
Examples

Refer to Section 3- 9.7 “Switching between two files” for a simple example of working with
TECFIL112,

TECFOREIGN112

Optional function that sets the byte ordering request for subsequent calls to TECINI112. The byte
ordering request will remain in effect until the next call to this function. This has no effect on files
already opened via TECINI112. Use this function to reverse the byte ordering from the format
native to your operating system. For example, this is useful if you are creating a file on an SGI
machine to be used on a Windows or Intel-based Linux machine. If the function call is omitted,
native byte ordering will be used.

FORTRAN Syntax:
INTEGER*4 FUNCTION TECFOREIGN112 (DoForeignByteOrder)
INTEGER*4 DoForeignByteOrder
C Syntax:

#include TECIO.h
INTEGER4 TECFOREIGN112 (INTEGER4 *DoForeignByteOrder) ;

Return Value:

0 if successful, -1 if unsuccessful.
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Parameters:
Parameter Description
DoForeignByteOr- Pointer to bof)lean vaI.uG 1nd1'cat1ng if future ﬁ.les.created b'y TECINI112
der should be written out in foreign byte order. 0 indicates native byte order. 1
indicates foreign byte order.

TECGEO112

Adds a geometry object to the file (e.g. a circle or a square). NOTE: you cannot set unused param-
eters to NULL. You must use dummy values for unused parameters.

FORTRAN Syntax:

INTEGER*4 FUNCTION TECGEOl112 ( XOrThetaPos,

R R R R R R R R

DOUBLE PRECISION
DOUBLE PRECISION
DOUBLE PRECISION
INTEGER*4
INTEGER*4
INTEGER*4
INTEGER*4
INTEGER*4

YOrRPos,

ZPos,
PosCoordMode,
AttachToZone,
Zone,

Color,
FillColor,
IsFilled,
GeomType,
LinePattern,
PatternlLength,
LineThicknessness,
NumEllipsePts,
ArrowheadStyle,
ArrowheadAttachment,
ArrowheadSize,
ArrowheadAngle,
Scope,
Clipping,
NumSegments,
NumSegPts,
XOrThetaGeomData,
YOrRGeomData,
ZGeomData,

MFC)
XOrThetaPos
YOrRPos

ZPos
PosCoordMode
AttachToZone
Zone

Color
FillColor
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INTEGER*4
INTEGER*4
INTEGER*4
DOUBLE PRECISION
DOUBLE PRECISION
INTEGER*4
INTEGER*4
INTEGER*4
DOUBLE PRECISION
DOUBLE PRECISION
INTEGER*4
INTEGER*4
INTEGER*4
INTEGER*4

REAL*4
REAL*4
REAL*4

CHARACTER¥* (*)

C Syntax:

#include
INTEGER4
double
double
INTEGER4
INTEGER4
INTEGER4
INTEGER4
INTEGER4
INTEGER4
INTEGER4
INTEGER4
double
double
INTEGER4
INTEGER4
INTEGER4
double
double
INTEGER4
INTEGER4
INTEGER4
INTEGER4
float
float
float
char

TECIO.h

IsFilled
GeomType
LinePattern
PatternLength
LineThicknessness
NumEllipsePts
ArrowheadStyle
ArrowheadAttachment
ArrowheadSize
ArrowheadAngle
Scope

Clipping
NumSegments
NumSegPts
XOrThetaGeomData
YOrRGeomData
ZGeomData

MFC

TECGEOl112 (double *XOrThetaPos,

*YOrRPos,

*ZPos,
*PosCoordMode,
*AttachToZone,
*Zone,

*Color,
*FillColor,
*IsFilled,
*GeomType,
*LinePattern,

*PatternLength,

*LineThicknessness,
*NumEllipsePts,
*ArrowheadStyle,
*ArrowheadAttachment,

*ArrowheadSize,

*ArrowheadAngle,
*Scope,

*Clipping,
*NumSegments,
*NumSegPts,

*XOrThetaGeomData,

*YOrRGeomData,

*ZGeomData,

*MFC

Return Value:

0 if successful,

-1 if unsuccessful.
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Parameters:
Parameter Description
XPos
Pointer to double value specifying the X- position or, for polar line plots, the
or ..
Theta-position of the geometry.
ThetaPos
YPos
Pointer to double value specifying the Y-position or, for polar line plots, the R-
or position of the geometry.
RPos
ZPos Pointer to double value specifying the Z-position of the geometry.
Pointer to integer value specifying the position coordinate system.
0=Grid
PosCoordMode 1=Frame
6=Grid3D . .
Grid3D is available only when the GeomType is equal to 3D Line Segments.
Pointer to integer flag to signal that the geometry is “attached” to a zone.
AttachToZone When a geometry is attached to a zone, it will be visible only when that zone
is visible.
1l = Yes 0 = No
Zone Pointer to integer value specifying the number of the zone to attach to. Must
be greater than or equal to one.
Pointer to integer value specifying the color to assign to the geometry.
0=Black 8=Customl
1=Red 9=Custom2
2=Green 10=Custom3
Color 3=Blue 11=Custom4
4=Cyan 12=Custom5
5=Yellow 13=Customé
6=Purple 14=Custom7
7=White 15=Custom8
. Pointer to integer value specifying the color used to fill the geometry. Refer to
FillColor . .
Color for a list of available values.
. Pointer to integer flag to specify if geometry is to be filled.
IsFilled
1 = Yes 0 = No
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Parameter

Description

GeomType

Pointer to integer value specifying the geometry type.
0=2D Line Segments 3=Circle
1=Rectangle 4=Ellipse
2=Square 5=3D Line Segments

LinePattern

Pointer to integer value specifying the line pattern.
0=Solid 3=Dotted
1=Dashed 4=LongDash
2=DashDot 5=DashDotDot

PatternLength

Pointer to double value specifying the pattern length in frame units (from 0.01
and less than 100).

LineThicknessness

Pointer to double value specifying the line thickness in frame units. The value
must be greater than 0.0001 and less than 100.

NumEllipsePts

Pointer to integer value specifying the number of points to use for circles and
ellipses. The value must be between 2 and 720.

ArrowheadStyle

Pointer to integer value specifying the arrowhead style.

0=Plain 2=Hollow
1=Filled

ArrowheadAttachment

Pointer to integer value specifying where to attach arrowheads.
0=None 2=End
1=Beginning 3=Both

ArrowheadSize

Pointer to double value specifying the arrowhead size in frame units (from 0
to 100).

ArrowheadAngle

Pointer to double value specifying the arrowhead angle in degrees.

Scope

Pointer to integer value specifying the scope with respect to frames. A local
scope places the object in the active frame. A global scope places the object in
all frames that contain the active frame’s data set.

0=Global 1=Local.

Clipping

Specifies whether to clip the geometry (that is, only plot the geometry within)
to the viewport or the frame.
0=ClipToViewport 1=ClipToFrame.

NumSegments

Pointer to integer value specifying the number