BCAESES

Introduction to Features

Check out this video for a comprehensive introduction. Any single action in CAESES is available
as a command. For instance, the creation of geometries and the setting of their attributes are
done via the graphical user interface, but for each of these actions there is a corresponding
command triggered internally. These commands can be encapsulated and put together by the
user in order to have complex or repeating command sequences ready to be executed with a

single click (“macro”).

All of the possible commands are listed in the documentation browser. CAESES distinguishes
between type and global commands: Type commands allow the creation of objects and the
setting of object attributes. Global commands are not related to a specific type. Typical global

commands are mathematical operations such as sin(), cos() and sqrt() etc.

Features can be utilized for user-defined functions with loops and if-statements, encapsulation
of curve definitions for surface modeling (meta surface), reading and writing of ASCII files for
proprietary data exchange, COM interfacing, and many other things where customization is

required.
Feature Definitions

Features appear as objects in the object tree. They are based on an individual feature definition

which holds the following information:

»  Arguments: Input data for the feature (values, strings, points, curves, surfaces, ...)
» Create Function: User-defined command sequence that processes the input data

»  Attributes: Output, i.e. resulting objects, also called attributes of the feature
Example: De Laval Nozzle

For a start, this tutorial shows how to create a simple feature definition from scratch: As an
example, the De Laval Nozzle (also called convergent-divergent nozzle) is modeled first in a
simplified manner and then encapsulated in a feature definition. A set of input parameters such
as radius, length etc. finally controls
the geometry. Such a custom
geometry can be documented, re-
used and even shared with other

users of CAESES.



http://youtu.be/MXgB1LGkzk0?list=UU0GfNDj5JIoBWR-YUFQ_xMA

Nozzle Contour
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The nozzle will be based on a 2D contour that gets rotated so that a

surface of revolution is generated. We design the contour curve in a

normalized system, e.g. the end position will be located at x=1.
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»  Click on the z-button at the 3D view in order to switch into the xy-view.
» Create an fspline curve via CAD > curves > fspline and call it “part1”.
»  Set the start position to [0,0.3,0] and the start tangent to “0” degree.
»  Set the end position to [0.4,0.15,0] and the end tangent to “0” degree.
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click onto the end position in the tree (alternatively,
drag & drop the end position into the position editor).

» Set the end position to [1,0.25,0].

» Checkif both tangents are set to “0” degree.
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Now, we put the two parts together into a polycurve in order to have a single curve defined.

»  Select the two curves i.e. first, select “partl” and then “part2”.

»  Choose CAD > curves > polycurve and call the new curve “contour”.
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Nozzle Surface

Based on the single curve “contour” we can now create a surface of

revolution:
»  Choose CAD > surfaces > surface of revolution.
»  Set the name to “nozzle”.
»  Set “contour” as input for generatrix.
»  Set the start angle to “0” and the end angle to “360” degrees.
» In the category display options of the surface, set the u- and v-resolution from 20x20 to
e.g. 100x100 for a smoother visualization.
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Parameters
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Before we create a feature definition from this basic model, let’s

introduce some parameters which will be the input for the feature:

Select “partl” and create a parameter for the y-value (“0.3”) of the start position: Mark the

value and choose from the context menu via right mouse click.

Set the name of the new parameter to “inletradius”.
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For the end position of “partl”, create two more parameters for the x- and y-value in the

same manner. Call the x-parameter “throatpos” and the y-parameter “throatradius”.

For the end position of “part2”, create a final parameter for the y-value and call it

“outletradius”.
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Feature Definition from Selection

In this step we will to put the nozzle in a modular feature definition.

Anything that will be encapsulated needs to be selected:

»  Select all 4 geometry objects but not (!) the 4 parameters - these will not be part of the
upcoming feature definition, but will be used as arguments for input.

»  From the context menu (right mouse button), choose create feature definition.
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‘/The context menu is a short cut - there is an entry in the menu Features as well.

B File CAD Copnections Optimization Visualization Features View Help E] (| d

[P)/ B cap &) connections [ optimization | | 3
Tpe Name [?] Available Definitions
Fl . baseline
FParameter K] inletradius
FParameter ] outletradius I
FRarameter [v] throatpes
FParameter [&] throatradius Di ] InUse
FPalyCurve + | 4 contour |
FRevSurface + | nozzle | Co D RS »
Fspline + | 4 part1 |
Fspline + [ part2 ] ("] Hul Design 4




B CAESES

Feature Definition Name

The feature definition editor of our new definition now is open. Basically,

the definition is ready for use but will modify it slightly:

v

First of all, click on the general tab of the dialog and set the type name to “DeLavalNozzle”.

»  For the attribute label, we enter a more readable name using spaces (the label will be
shown in the menu features, see the second screenshot below).

»  Press the apply button (at the lower right corner) so that these first changes are applied to

the definition.

» Close the dialog. We will have a look at it again in the next steps.
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Create a Feature from the New Definition

The feature definition itself is only an abstract description, similar to a

template or macro definition. It is stored in the project and can be

accessed in the CAD tree. It can also be
exported for use in other projects. We will
now create an object (instance) that is based

on our feature definition:

» In the tree, select the feature definition

“DeLavalNozzle” and choose create

feature from the context menu.

A new feature “f1” gets created in the tree.
Since the new feature and the initial
geometry are coincident, we want to hide the

initial geometry for the time being.

»  Select all the geometry and parameter
objects apart from the new feature “f1”
and choose CAD > scope.

»  Set the name of the new scope to “basis”

and set it invisible by clicking on the
scope icon left of the name “basis” in the

tree.

Now, only the feature “f1” is visible in the 3D

view.

» Change the input parameters slightly in

order to test your feature output.
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‘/Alternatively, project feature definitions can also be accessed via the menu features > in

project. Try it out and choose create from the upcoming dialog. Try out the dialog’s button execute

as well: The definition is only executed once and all created objects are given in the tree (we refer to

it as “transient” execution, no feature object is then available in the tree).
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Input Arguments

Next we will modify the arguments of the feature definition to customize

the feature input interface and to have more readable input names.
»  Select the feature “f1” and click in the upper right corner of the editor as shown below.

This is a short cut and it always opens the associated feature definition (which in our case is

“DeLavalNozzle”). Alternatively, double-click on the definition “DeLavalNozzle” in the tree.
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»  See the screenshot below, tab arguments: Set category names for inlet, throat and outlet.
»  Setlabels to the input arguments.

»  Press the apply button.

[E] O Feature Definition Editor - DelavalNozzle
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» Refresh the feature interface of “f1” by eg. | & = €4 » I Q x
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Fl[f o
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General
and a better interface structure, compare it |
Inlet
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Attributes

In our case, the attributes of this definition are the contour curves and

the final nozzle surface of revolution. Here are some explanations:

-

» Expand the feature “f1” in the tree to see all ([ cao |Z) comections |[3 optimization
. Type N MName
attributes. 4 [ baseline
» In the feature definition dialog of “DeLavalNozzle”, |5 b basis
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‘/Accessibility is helpful if many auxiliary attributes are created and given in a definition. These
attributes can be “switched off” so that only relevant results are visible and accessible. In the
header of tab accessible, you can check/uncheck all attributes at once. Accessible attributes can be
further utilized in subsequent modeling processes such as using drag and drop to connect the
nozzle surface to other objects outside of the feature. For instance, if you want to set the nozzle as

input for an image surface (CAD > surface > image surface), the source contains “f1:nozzle”.
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A First Look at the Command Sequence

The command sequence, given in the tab create function of the feature

definition, describes the process based on the input arguments.

»  Click on the tab create function of the feature definition “DeLavalNozzle”.
» Move the cursor over a command or an object (e.g. “|nozzle”) in order to see the

corresponding command documentation.

11:
2
O Feature Definition Editor - DeLavalMozzle nu (true)
- contour.setVisible (true)
General | Feature Definitions | Arguments | Create Function | Attributes nozzle.setGeneratrix (| contour
PO QN F e & [2) nozzle.setEndAngle (360)
£ * S o - = — nozzle.surfaceMenu (true)

1 S R AR R R RS AR R R AR R R AR R SRR RS AR R IR R IR A A nnzERle . astlReanTutinn (100
2 /7 Autogenerated by FRIENDSHIP-Framework

I T setAutomaticOrientation

4

5 polycurve |contour () setColor

[ revSurface |nozzle()

T7: £fsplinecurve |partl() setj:olorMap

8 faplinecurve |part2()

9 setCurve
I e E E T e et
11 setCurvelist
12 contour.secCurvelisc ([ | partl, |part2])
13 contour.curveMsnu (true) setCustomAtiribute
14 contour.zetVisikle (true)
15 nDzzle.setEener}trlx( contour) setCustomAtiributes
1la nozzle.setEndAngle (360)
17 nDzzle.surfaCE}{i FRevSurface FRevSurface.setGeneratrix{FCur setDocu

1z nozzle.setUReso

19 nozzle.setVRescluticn (100) setInProject

20 nozzle.setVisikle (true)

21 partl.zetScarcPos ([0, inletradius, 0])

22 partl.setStartTan(0)

This command sequence can also be written manually and modified by simply changing it.

Typically, auto-completion is used for syntax support:

For instance, “contour.set” + CTRL + SPACE provides the list of commands starting with “set”,

see the screenshot above.

‘/ The first block calls default creator commands such as the one of type FPolycurve. The
command polycurve is followed by the name of the new object and parentheses, for instance
“|contour()”. The pipe “|” is not relevant and can be skipped for your own written feature
definitions (it means root scope). Creators can be called anywhere in the definition, not

necessarily at the beginning.

10
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Let's add some documentation to the definition which is helpful if things

are getting more complex or, for instance, if you want to recall the exact

meanings of a larger set of input arguments after a while. Here is an example:

O Feature Definition Editor - DeLavalNozzle

General | Feature Definitions | Arguments | Create Function | Attributes

Type Mame

FDouble *  inletradius 0.3

FDouble - throatpos 0.4

FDouble - throatradius 0.15

o 0 00

FDouble - outletradius 0.25

In the argument list, click the edit
button of the advanced column of
e.g. “inletradius”.

Add a short description for this
input argument in the description
field.

Close the dialog.

Optionally, do this for the other
arguments as well.

Press the apply button and close
the feature definition dialog.

Click on the help icons of the
feature argument to see your
argument documentation.

Click on the help icon next to the

feature definition “DeLavalNozzle”

Default Value

Allow Expression  Required Category Label Advanced
Inlet Radius | m |
A
Throat Position Edit
Throat Radius Edit
Outlet Radius Edit
inletradius
Description
EX RN
)|
General
| Tnlet
Radius {0.3
Throat
| . | insertvalues suchas 0.2-0.4
Position |0.4 |~ (@)

|

(P] B cap L connections | [ Optimization

Type

RE 4> 0@ @@
Name
4 [B bascline
FScope
FFeature::Delav.
FRevSurface

4 [F] Feature Definitions

FFeatureDefinition DelavalNozze

in the tree in order to add a short description. If you want to add a screenshot or more

detailed information, click on the red “?” icon of the editor dialog (Windows: upper right

corner / Linux: bottom left corner). Subsequent clicks on the “?” icon in the tree then show

your documentation. Mouse over “DeLavalNozzle” shows a tool tip which is also shown in

the menu features > in project.

11
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Export

Finally, the definition can be exported in order to re-use it in other

projects, e.g. for recurrent tasks.

O Feature Definition Editor - DelLavaliozzle 4 v — 0O x
[ General | Feature Definitons | Arguments | Create Function | Attributes ]
Name
-
Type Name | DelavalNozzle i]'[ [ Export ]
Label | De Laval Mozzle |

» In the feature definition (general tab), click on the export button in order to save the

definition.

You can now access and import the definition again via ratwes vew wp 70 @ = @0 T

. , | Q x
the menu > features > in user directory. Avallable Defitions =
o
'~ | New Definition 7
J 7| New Definition From Selection a
By default, the CAESES user directory is the target [P , -
export directory but you can create subfolders in your (22 1 user Directory ] 3
| De Laval Nozzle Iy
user directory which will also be shown in the menu. 1 Curves v
Featres View Hep (7)) @ @ @ O
Q x
(2] Available Defintions ;.
o
| Mew Definition 7
| Mew Definition From Selection a
(P] InProject » ]

[ In User Directory N 3
) Experimentsl b

] Curves ¥ 7 important 4
[T Hull Design Y Delavaltozde
= Dnimde =

‘/ Involve your own directories: Open the settings via menu > file > settings and click on features.

Activate the toggle of custom 1 and add a name as well as a path to your feature definitions.

| & settings Featres View bep (7)) @ & @ () D)
all 3D Text Scaling ! ; . 0 x =
0 Appearance Shaw / Hide Feature Definitions [2) Avaiable Definitions
31 CompanyProfile R e

b 43 Default Calors e | New Definition P
b e =
Fustom 2 U | New Definition From Selection a
= Custom 3 (]
% Logaing @ In Project » 9]
o5 My Projects Custom 4 O !
% Parallel Comp [T InUser Directory 3 )
Project System % -
Ewiad ||~ wvExternalFolder YN0 p T
e ® [T My External Folder * » o
= \© | Exportblade
Custom Folders D Curves 4 Exportsection
Custom 1 Name | My External Folder ] Hull Design Y5 volutesection_a
Points |
Custom 1Path | Cr\mp\features - Volutesection_B
_—
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Conclusion

This has been a first introduction to features. Basic information is

provided about the general structure of feature definitions. A persistent
feature gets created based on a definition and the input can be changed manually.
Documentation is added to feature arguments as well as to the definition, which is helpful when

the feature gets more complex.
Advanced Users

The definition was created from a selection of objects in the tree. For advanced users, the next
tutorials show how to write your own custom definitions using control statements like loops
and if-else-cases etc., for which automatic creation from selection is not available. You will also

learn more about auto-completion that helps you when writing definitions.

You can find a brief reference of possibilities in the documentation browser, just search for

FFeatureDefinition:

[I? Documentation Browser X | 4l 3DView % |
- - .
4 Fr DO NN 3 @ G

@ rrestureDefinition x|

Home | Tutarials | Samples | Features | Types | Global Commands | Short Cuts | MyProjects | Search

FreatureDefinition

Description

Feature definitions encapsulate recurrent design task, or more detailed: a user-defined command sequence. They are defined using the
Define Feature Dialog. The entire command set of the FRIBADSHIP+ramework can be used in order to write your own small features. In
addition, a definition allows an abstract description of a complex parametric curve that is then used in the context of curve engines and meta
surfaces, Examples of helpful feature definitions can be found in the menu > features. Their documentation iz provided in the documentation
browser, too. The user is free to edit these definitions and, of course, creates own individual definitions from scratch,

Basically, a definition requires the following items:

« Input arguments: What is the input for the definition?
« Function {command sequence): What shall be done with the input?
» Output attributes: What iz generated [ processed and shall be accessible?

Features also play a major role in the context of fully-parametric modeling of complex free-form

surfaces. See the meta surface tutorials section for more information.

13



	Introduction to Features
	Nozzle Contour
	Nozzle Surface
	Parameters
	Feature Definition from Selection
	Feature Definition Name
	Create a Feature from the New Definition
	Input Arguments
	Attributes
	A First Look at the Command Sequence
	Documentation
	Export
	Conclusion

