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Ceetron File Format (VTF)

GLview 6.3
REFERENCE GUIDE

1. General notes

e ASCII 8-bit text format. Both PC style and UNIX style text files are accepted.

e Default extension : "*.vtf"

e All block identifiers and directives must begin on the first character of the line.

e Comment lines are defined by starting with: "#", "!", ";". The file parser ignores these
lines.

A block starts with "*BLOCK_KEYWORD".
e The order of the blocks in a file is insignificant.
e Lines longer than 256 characters will be truncated.

2. Structure of file

The file must start with a predefined header. The ASCII file header is "*VTF-1.00". The rest
of the file consists of one or many blocks, defined by the top-level identifiers (see chapter 3).
All top-level identifiers start on the first column of a line and begins with a "*". Each block
may contain various directives identified by a "%" character, and data. Each block is
(optionally) given an ID that is used for cross-reference between blocks.

The logical structure of a block is shown below.

*BLOCK_KEYWORD
$DIRECTIVE 1
$DIRECTIVE 2
DATA

DATA

One directive can only appear once in a block (unless explicitly specified). The block IDs
must be unique for one block type.

The data section must contain one item (node, element, polygon, etc.) per line. If user defined
element or polygon IDs are used, these IDs must be placed on the beginning of each line.
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In the data section the values are given with space separation (spaces or tabs allowed). One
exception from this rule is when listing block ID references. They are given as a comma

separated list. See the example below.

SELEMENTS
1, 3, 15

3. Top-level identifiers

The table below contains a list and a short description of the legal block keywords allowed in
the Ceetron file format. These identifiers must start on the first character of a line, and one
block lasts to the definition of another block or the end of the file.

Identifier Description

*VTF-1.00 ASCII file header.

*NODES [<ID>] A block of nodes (3D coordinates).
*INDEXEDFACESET [<ID>] A block with polygons as indexed face sets.
*ELEMENTS [<ID>] A block of elements.
*GLVIEWGEOMETRY [<ID>] A definition of a GLview geometry.
*RESULTS [<ID>] A block of results

*GLVIEWSCALAR [<ID>] A definition of a GLview scalar result.
*GLVIEWVECTOR [<ID>] A definition of a GLview vector result.
*TRANSFORMATIONS [<ID>] A set of transformations matrices.
*VIEWPOINTS [<ID>] A set of viewpoints.

*2DPLOTSERIES [<ID>] A 2D plot series.

*USER [<ID>] A user defined block. Not used by GLview.
*POSITIONRESULTS [<ID> A block of results with position in space.

*GLVIEWPOSITIONSCALAR

A definition of a sequence of scalars with pos.

A definition of a GLview separate vector.

*TRANSFORMATIONRESULT

One transformation matrix

]

[
*GLVIEWPOSITIONVECTOR [<ID>

[

[

*GLVIEWTRANSFORMATION

A definition of a GLview transformation result.
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4. Description of each block

4.1. *VTF-1.00

This identifier defines the header of an ASCII VTF-file. It must exist on the first line of the
file and be exactly as specified. The four last characters define the version of the file
specification. This should be 1.00. This block has no directives and no data.

4.2. *NODES [<ID>]

4.2.1. Description

This keyword identifies a block of 3D node coordinates. The node block may be assigned a
block ID that is used to refer to the block. If the $NO ID keyword is used, the nodes are
assigned a sequential node ID starting from 1. If node IDs are specified, they must be integers
greater or equal to 1, and be unique for the block. The node IDs will be used when the nodes
are referred to from another block. The data section must contain one node (3 or 4 values,
depending on if IDs are used) per line.

4.2.2. Directives

SNO_ID Default The node data is just three coordinates for each
node, no ID is assigned for each node. Format
of data sectionis x y z <NewLine> x y z ...

SWITH_ID Each node has an ID that is used to reference
the node. Format of data section ID x vy =z
<NewLine> ID x y z.

4.2.3. Example

*NODES 1

SWITH ID

1 0.

2

10

11

3

ook
olo|o|o|o|o
PlRlrlrlolo
olo|o|o|o|o
Rlrlolololo
olo|o|o|o|o

4

4.3. *INDEXEDFACESET [<ID>]

4.3.1. Description

The indexed face set is used to define (parts of) a geometry. The indexed face set specifies
polygons by connecting a series of nodes. The node coordinates are not contained in this
block, indices are used to refer to nodes in a node block.
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4.3.2. Directives

$NAME "Name" Assign a name to the indexed face set.

$DESCRIPTION "Desc" Assign a description to the block.

$NODES #ID Specifies the block that contains the nodes for
the elements.

$COLORS <R G B> Specifies the color for all the faces. Color
components (R,G,B) are in the range <0..1>

SNO_ID Default | The polygons are specified without an ID and

are assigned a sequential ID starting on 1.

Format of connectivity data section is n1 n2
-nX <NewLine> nl n2 ... -nX

SWITH_ID Each polygon has an ID that is used to refer
the polygon. Format of connectivity data

sectionis ID nl n2 ... -nX <NewLine>
ID nl n2 ... -nX ...

4.3.3. Example

*INDEXEDFACESET 1

$NAME "Part 1"

%$DESCRIPTION "Test of Indexed face set"

$NODES #1

SWITH ID

#Two polygons are specified, one with vertices 1,2,10,11 (ID 1001)
#and one with 11,10,3,4 (ID 1002)

1001 1 2 10 -11

1002 11 10 3 -4

4.4. *ELEMENTS [<ID>]

4.4.1. Description

This block contains a collection of elements. The legal element types are listed in the next
section. The data section must specify one element per line.

4.4.2. Directives

$NAME "Name" Assign a name to the elements.

$DESCRIPTION "Desc" Assign a description of the element block.

$NODES #ID Specifies the block that contains the nodes for
the elements.

SNO_ID Default The elements are specified without an ID and
are assigned a sequencial ID starting on 1.
Format of data sectionis nl n2 ... nx
<NewLine> nl n2

SWITH_ID Each element has an ID that is used to
reference the element. Format of data section
ID nl n2 ... nX <NewLine> ID nl n2

$COLORS <R G B> Specifies the color for all the faces. Color
components (R,G,B) are in the range <0..1>

$POINTS One node point elements.

$BEAMS Two node beam elements.

$BEAMS 3 Three node beam elements.
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$TRIANGLES Three node triangle elements.
$TRIANGLES 6 Six node triangle elements.
$QUADS Four node quadrangle elements.
$QUADS 8 Eight node quadrangle elements.
$TETRAHEDRONS Four node tetrahedron elements.
$TETRAHEDRONS 10 Ten node tetrahedron elements.
SHEXAHEDRONS Default Eight node hexahedron elements.
$HEXAHEDRONS_20 Twenty node hexahedron elements.
$PENTAHEDRONS Six node pentahedron elements.
$PENTAHEDRONS 15 Fifteen node pentahedron elements.

4.4.3. Example

*ELEMENTS 1

$NAME "Hex elements"

$DESCRIPTION "The hexahedron elements"
$NODES #3

$HEXAHEDRONS

1 2345¢6 78

5678 9 10 11 12

4.5. *GLVIEWGEOMETRY [<ID>]

4.5.1. Description

The GLview geometry block is used for grouping various geometry blocks into a complete
geometry. A GLview geometry can contain many element blocks. The data part of this block
refers to block ids (element blocks), and are comma separated.

Adaptive geometries are supported by using the $STEP <number> directive. It is not
necessary to specify one geometry per step, only when the geometry is changing.

4.5.2. Directives

$NAME "Name" Assign a name to the geometry.
$DESCRIPTION "Desc" Assign a description of the geometry.
$STEP <StepNo> This directive describes that the following

geometry belongs to step <StepNo>. This
directive may appear many times within
this block.

$STEPNAME <"Name"> Assign a description to the current step.
This directive may appear many times
within this block.

$STEPTIME <time> Assign a time stamp to the current step.
This directive may appear many times
within this block.

$INDEXEDFACESET Default Defines that the subsequent data section is
IDs to indexed face sets. This directive
may appear many times within this block.

SELEMENTS Defines that the subsequent data section is
IDs to element blocks. This directive may
appear many times within this block.
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4.5.3. Example

*GLVIEWGEOMETRY
$NAME "Sample model"

$DESCRIPTION "A sample model from the vtf file format"

$ELEMENTS
1,3
4.6. *RESULTS [<ID>]

4.6.1. Description

This block contains a collection of results for nodes, polygons or elements. The results might
be scalar results (1D) or vector results (3D). The block specifies which node, elements, or
indexed face set the results belong to and how the results should be bound. The result block
contains only results for one block for one time step. Multiple time steps are not allowed
within one result block. The data section must only contain one result per line (i.e. one float
per line if scalar, three floats per line if vector result).

4.6.2. Directives

SDIMENSION <Dim> Def: 1 Specifies the dimension of the results. 1 for
scalar results and 3 for vector results.

$PER NODE #ID The results are bound to the nodes in the node
block ID.

$PER_ELEMENT #ID The results are bound to the elements in the
element block ID.

$PER_FACE #ID The results are bound to the polygons in the
indexed face set block ID.

$NO_1ID Default The results do not have IDs. The format of
the data sectoion is x1 (yl z1l) <NewLine>
x2 (y2 z2)

SWITH ID

Each result has assigned a unique ID. This ID
refers to the ID in the node block. The format

of the data sectoionis ID x1 (yl z1)
<NewLine> ID x2 (y2 z2)

If there are no IDs in the node block, the IDs
in this block is one based indices into the
node block.

4.6.3. Example

*RESULTS 2
$DIMENSION 1
SWITH ID
%PER NODE #1

s W N
[N N
N W N W
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4.7. *GLVIEWSCALAR [<ID>]

4.7.1. Description

This block is used for grouping the result blocks that belongs to the same step and to define
the sequence of the result blocks. The results will be available in as scalar results. If one or
more of the result blocks contain vector (3D) data, the length of these vectors will be used as
scalar values.

4.7.2. Directives

$NAME "Name" Assign a name to the scalar result.
$DESCRIPTION "Desc" Assign a description of the scalar result.
$STEP <StepNo> Step 1 This directive describes that the following

result blocks belong to step <stepNo>.
This directive may appear many times
within this block.

SSTEPNAME <"Name"> Def "Step n" | Assign a description to the current step.
This directive may appear many times
within this block.

$STEPTIME <time> Assign a time stamp to the current step.
This directive may appear many times
within this block.

4.7.3. Example

*GLVIEWSCALAR 1

$SNAME "von Mises"

$SDESCRIPTION "von Mises results"
$STEP 1

$STEPNAME "Time: 0.0"

2,3

$SSTEP 2

$STEPNAME "Time: 1.0"

12, 13

4.8. *GLVIEWVECTOR [<ID>]

4.8.1. Description

This block is used for grouping the result blocks that belong to the same frame and to define
the sequence of the result blocks. These results will be available in GLview as displacements
or vector results.

4.8.2. Directives

$NAME <"Name"> Assign a name to the vector result.
$DESCRIPTION "Desc"|#ID Assign a description of the vector result.
$STEP <StepNo> Step 1 This directive describes that the following

result blocks belong to step <StepNo>.
This directive may appear many times

within this block.

SSTEPNAME <"Name"> Def "Step n" | Assign a description to the current step.
This directive may appear many times
within this block.

$STEPTIME <time> Assign a time stamp to the current step.
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This directive may appear many times
within this block.

4.8.3. Example

*GLVIEWVECTOR 1

$NAME "Displacements"

$DESCRIPTION "Displacements results"
$STEP 1

$STEPNAME "Time: 0.0"

1, 3

$STEP 2

$STEPNAME "Time: 1.0"

11, 18

4.9. *TRANSFORMATIONS [<ID>]

4.9.1. Description

One transformation matrix can be applied to each element or indexed face set block per step.
The transformations are specified as 3 by 4 matrices, one for each step. The transformation
matrix is in the following format:

11 12 13
21 22 23
M =
31 32 33
41 42 43

This is equivalent to the standard four by four transformation matrices used with
homogeneous coordinates, where the fourth column is taken to be [0 0 0 1]". The coordinates
(X0, Yo, Zo) are transformed into (X,y,z) as specified in the following equation:

[x y Z]:[xo Yo 2y 1]'M

The data section should contain three values per line. If Block IDs are used (%WITH_ID), the
ID must be specified on the first line alone.

4.9.2. Directives

$NAME <"Name"> Assign a name to the transformations.

SNO_ID Default The transformation matrices are assigned
to the element blocks, then to the indexed
face set blocks.

SWITH ID For the element and indexed face set
blocks, a Block ID is specified before each
matrix, assigning that matrix to the
specified block.

SSTEP <number> Specifies that the following matrix belongs
to step <number>. This directive may
appear many times within this block.
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$STEPNAME <"Name'">

Def "Step n"

Assign a description to the current step.
This directive may appear many times
within this block.

$STEPTIME <time>

Assign a time stamp to the current step.
This directive may appear many times
within this block.

$INDEXEDFACESET

Specifies that the following matrices and
(optionally) Block IDs refers to Indexed
face set blocks.

SELEMENTS

(Default)

Specifies that the following matrices and
(optionally) Block IDs refers to Element
blocks.

4.9.3. Example

*TRANSFORMATIONS 1

$SNAME "Transformation number 1"

$SWITH ID

SSTEP 1
S INDEXEDFACESET

#Identity matrix, the original geometry is shown in step 1

101

oNeoNeoN oo NoN
(@)

OO ONOORFH O
O OO

O OO

$STEP 2
S INDEXEDFACESET
101

NOO R EFEDNOOR
(@}
NORFrRrOMNMNMREFE ORFR O

o OO

O OO
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4.10. *VIEWPOINTS [<ID>]

4.10.1. Description

A viewpoint can be specified for a given number of steps. The eye position (eye), view
reference point (vrp) and an up vector (vup) specify the viewpoint.

The data section should contain three values per line.

4.10.2. Directives

$NAME <"Name'"> Assign a name to the transformations.

$STEP <number> Specifies that the following viewpoint
belongs to step <number>. This directive
may appear many times within this block.

SSTEPNAME <"Name"> Def "Step n" | Assign a description to the current step.
This directive may appear many times
within this block.

$STEPTIME <time> Assign a time stamp to the current step.
This directive may appear many times
within this block.

4.10.3. Example

*VIEWPOINTS 1

%STEP 1

# Eye:

10.0 0.0 0.0

# View direction:
0.0 0.0 0.0

# View Up Vector:
0.0 0.0 1.0

$STEP 2

Eye:

.0 0.0 0.0

View direction:
.0 0.0 0.0

View Up Vector:
.0 0.0 1.0

O #H O #H © =+
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4.11. *2DPLOTSERIES [<ID>]

4.11.1. Description

This block is used to specify x, y coordinates for 2D plotting. The data section should contain

one (x,y) data point per line.

4.11.2. Directives

SNAME <"Name'> Assigns the name "name" to the plot. The
name is used as a title in the 2D plot window.

SXAXIS_NAME <"name"> Specifies the title of the x-axis.

SYAXIS NAME <"name"> Specifies the title of the y-axis.

SXAXIS_MIN <min> Def. Auto Specifies the minimum value on the x-axis.

SXAXIS MAX <max> Def. Auto Specifies the maximum value on the x-axis.

SXAXTS_UNIT <unit> Def. Auto Specifies the unit of the x-axis

SYAXIS_MIN <min> Def. Auto | Specifies the minimum value on the y-axis.

SYAXIS_MAX <max> Def. Auto Specifies the maximum value on the y-axis.

SYAXIS_UNIT <unit> Def. Auto Specifies the unit of the y-axis

$SERIES <number> Def. 1 Specifies that the subsequent data section
belongs to series <number>. This directive may
appear many times within this block.

SSERIES_NAME <"name'"> Def Auto Specifies the name of the current series. This
directive may appear many times within this
block.

SSERIES_COLOR <R G B> Def Auto Specifies the color of the current series. This
directive may appear many times within this
block.

4.11.3. Example

*2DPLOTSERIES

$NAME "Modal plot of bicubic stresses"

$XAXIS NAME "Time"

$YAXIS NAME "Bicubic Stress"
$SERIES 1

$SERIES NAME "Test-run 1"

32.1
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4.12. *USER [<ID>]

4.12.1. Description

This block is a user-defined block that is ignored by GLview. The block can contain any data
except for an asterisk (*) as the first character of the line.

4.12.2. Directives
Not available.

4.12.3. Example

*USER 1

jfkdl fjsd

fikldsjfds jfklds fsd
jfkdsjflksd]

1.0 2.0 3.0

*USER 2
dka dklk
12

2

34

4.13. *POSITIONRESULTS [<ID>]

4.13.1. Description

This block contains a collection of results with a given position. The results can be bound to
an element, and both position and value can be specified in either local or global coordinate
systesm. It is possible to have the results independent of elements, but only for global
coordinate systems. The result block contains only results for one block for one time step. The
data section must only contain one result per line.

4.13.2. Directives

$DIMENSION <Dim> Def: 1 Specifies the dimension of the results. 1 for
scalar results and 3 for vector results.

$MAPTO ELEMENTS #ID The results are bound to the elements in the
element block ID.

$MAP_NONE Default No mapping is specified or implicit mapping

is used. If a MAPTO_* is specified, the first
results maps to the first item in the MAPTO

block etc. Format of data section:
px py pz rxl (ryl rzl) <NewLine>
PxX py pz rx2 (ry2 rz2)

$MAP ID Each line starts with the ID of the item to

map to. Format of the data section:
ID px py pz rx (ry rz) <NewLine>
ID px py Pz rx (ry rz)

$MAP_INDEX Each line starts with the ID of the item to

map to. Format of the data section:
Idx px py pz rx (ry rz) <NewLine>
Idx px py pz rx (ry rz)

$GLOBAL_POSITIONS Default All positions are given in global coordinates.
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$LOCAL_POSITIONS All positions are given in local coordinates.
Require MAPTO ELEMENTS specified.

SGLOBAL_RESULTS Default All 3D results are given in global
coordinates.

SLOCAL_RESULTS All 3D results are given in local coordinates.
This requires 3 dimensions and
MAPTO _ELEMENTS specified.

4.13.3. Example

*POSITIONRESULTS 1

$DIMENSION 3

$MAPTO ELEMENTS #1

$MAP_ 1D

1 1.0 1.0 1.0 12.3 123.1 0.21

11.02.0 1.0 123.3 23.3 3.21

1 1.0 3.01.0 122.3 23.2 3.1

2 3.0 2.0 3.0 112.3 3.2 23.21

2 2.0 2.0 2.0 122.3 3.2 13.21

10 1.0 2.0 1.0 12.3 123.2 3.21

4.14. *GLVIEWPOSITIONSCALAR [<ID>]

4.14.1. Description

This block is used for grouping the position result blocks that belong to the same frame and to
define the sequence of the result blocks. These results are not supported in GLview Pro.

4.14.2. Directives

SNAME <"Name">

Assign a name to the scalar result.

$DESCRIPTION "Desc" |#ID

Assign a description of the scalar result.

$STEP <StepNo> Step 1 This directive describes that the following
position result blocks belong to step
<stepNo>. This directive may appear
many times within this block.

SSTEPNAME <"Name"> Def "Step n" | Assign a description to the current step.

This directive may appear many times
within this block.

$STEPTIME <time>

Assign a time stamp to the current step.
This directive may appear many times
within this block.

4.14.3. Example

*GLVIEWPOSITIONSCALAR 1
$NAME "Separate scalars"
$STEP 1

$STEPNAME "Time: 0.0"

1, 3

$STEP 2

$STEPNAME "Time: 1.0"
11, 18
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4.15. *GLVIEWPOSITIONVECTOR [<ID>]

4.15.1. Description

This block is used for grouping the position result blocks that belong to the same frame and to

define the sequence of the result blocks. These results will be available in GLview as separate
vector results.

4.15.2. Directives

$NAME <"Name"> Assign a name to the vector result.

$DESCRIPTION "Desc"|#ID Assign a description of the vector result.

SSTEP <StepNo> Step 1 This directive describes that the following
position result blocks belong to step
<stepNo>. This directive may appear
many times within this block.

$STEPNAME <"Name'"> Def "Stepn" | Assign a description to the current step.

This directive may appear many times
within this block.

$STEPTIME <time> Assign a time stamp to the current step.

This directive may appear many times
within this block.

4.15.3. Example

*GLVIEWPOSITIONVECTOR 1
SNAME "Separate vectors"
$STEP 1

$STEPNAME "Time: 0.0"

1, 3

$STEP 2

$STEPNAME "Time: 1.0"
11, 18

Copyright © 2002 Ceetron ASA. Updated : 23-0kt-2002 15:43 by Fredrik Viken



CEETRON FILE FORMAT (VTF) VERSION 6.3-03 PAGE 150F 19

4.16. *TRANSFORMATIONRESULT [<ID>]

4.16.1. Description

This block contains a 4*3 transformation matrix for one indexed face set or element block.
The transformations are specified as 3 by 4 matrices, one for each step. The transformation
matrix is in the following format:

11 12 13

21 22 23
M =

31 32 33

41 42 43

This is equivalent to the standard 4*4 transformation matrices used with homogeneous
coordinates, where the fourth column is taken to be [0 0 0 1]". The coordinates (Xo, Yo, Zo) are
transformed into (x,y,z) as specified in the following equation:

[x y Z]:[xo Yo 2y 1]'M
4.16.2. Directives

$IFS_BLOCK_ID #ID Def. -1 The IFS block this results belong to.

$ELEMENT BLOCK ID #ID Def. -1 The Elements block this results belongs to.

If both $IFS BLOCK IDand $ELEMENT BLOCK ID are -1 the tranformation matrix applies to
all parts within the step the *TRANSFORMATIONRESULTS block is defined.

4.16.3. Example

*TRANSFORMATIONRESULTS 2
$IFS BLOCK ID #1

N O O
R O O
O OO |
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4.17. *GLVIEWTRANSFORMATION [<ID>]

4.17.1. Description

This block is used for grouping the transformation result blocks

(*TRANSFORMATIONRESULTS) that belongs to the same step and to define the sequence
of the transformation result blocks.

4.17.2. Directives

$NAME "Name" Assign a name to the transformation result.

$DESCRIPTION "Desc" Assign a description of the scalar result.

SSTEP <StepNo> Step 1 This directive describes that the following
result blocks belong to step <stepNo>.

This directive may appear many times
within this block.

SSTEPNAME <"Name"> Def "Step n" | Assign a description to the current step.

This directive may appear many times
within this block.

$STEPTIME <time> Assign a time stamp to the current step.

This directive may appear many times
within this block.

4.17.3. Example

*GLVIEWTRANSFORMATION 1
$STEP 1

$STEPNAME "Time: 0.0"
2,3

SSTEP 2

$STEPNAME "Time: 1.0"
12, 13
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5. Examples

5.1. Minimal VTF element example

*VTF-1.00

*NODES 3
$WITH ID
10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160

oOorPrPrOoOORRPROORRPROORREO
cooocococooooococoo0o
PFHPOORHROOREFEOOR KOO
cooocococoocoooococoo0o
WWWWNNNNRRRRPOOOO
cooocococooooococoo0o

*ELEMENTS 1
$NAME "Hex elements"
$DESCRIPTION "The hexahedron elements"

$NODES #3

SWITH ID

$HEXAHEDRONS

100 10 20 30 40 50 60 70 80
200 50 60 70 80 90 100 110 120
300 90 100 110 120 130 140 150 160
*GLVIEWGEOMETRY 1

SNAME "Sample model"

$ELEMENTS

10,1

*NODES 10

SWITH ID

1 200

2 310

3 4 00

4 201

5 311

6 4 01

7 20 2

8 312

9 4 0 2

*ELEMENTS 10

$NODES #10

$PENTAHEDRONS

123456

456789
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6. Supported element types

6.1. Beams

o———eo o ® ®
1 2 1 2 3
*BEAMS *BEAM873
6.2. Triangles
3 3
1 2 1 4 2
*TRIANGLES *TRIANGLESi6
6.3. Quads
7
4 3 4{:::{3
1 2 1 5 2
*QUADS *QUADS 8
6.4. Tetrahedrons
4 4
10
8
3 1 3
5 6
2 2
*TETRAHEDRONS *TETRAHEDRONS_lO
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6.5. Hexahedrons

*
HEXRHEDRONS *HEXAHEDRONS 20

6.6. Pentahedrons

2

*PENTAHEDRONS *PENTAHEDRONS 15
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