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VERTICAL APPLICATIONS IN
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EXAMPLE

*What is a vertical application ?
-SimTech ENKIDOU library of components
.. examples
*6GENESIS ENKIDOU interface
-topology optimization

-shape and size optimization
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«$* WHAT 1S A VERTICAL
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APPLICATION ?

A vertical application can take a lot of different
names:

-customized application
-specialized application
‘process automation

... The French also call it « outil métier »

A vertical application is a sequence of computational
tasks (simulation, modeling, optimization, etc ..)
organized for the solution of an engineering problem
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WHAT IS ENKIDOUV ?

* A library of components (API) for the development
of graphic environments for VERTICAL
APPLICATIONS (outils métier)

- Based on Java and OpenGL technologies

- Speeds up development lead time by 3 to 10
* Dedicated to scientific computing applications
* Born out of ten years of struggle with GUIs
ENKIDOU IS NOT:

* A RAD (no macro language: you program in Java,
including for calls to native libraries)

* An all enclosing environment: each application has
its own layout, look and feel, etc ...



Copyright© SimTech 2004 All rights reserved

“©* ENKIDOU ADDED VALUE

A vertical application is a sequence of computational
tasks (simulation, modeling, optimization, etc ..)
organized for the solution of an engineering problem

* Tasks : specific features for the development of customized,
vertical application

- ToData : integrated features for Input/output data

* ToData: a database specialized for scientific computing
applications

* Format management (native XML + facilities for user-defined
formats)

* Full support of Open6GL 3D graphic functions
* High-level GUI components
- Open to other Java components (e.g. SWING, RMI, ..)
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Internal data structure: Tasks

The final project is decomposed into tasks,
defined by:
* data (parameters, mesh /f present)
- computation methods (solvers)
- results (data points, scalar, vectors, tensors, ...).
» GUTI configuration in terms of menus and icons.
» file maintenance methods
- status management methods ( e.g. mesh exists,
results charged, ...)

Tasks are the basis of the work of the ENKIDOU
developer (specs are translated directly into TaskRange)



«$* IOData (parameters and the
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like)

- IOData are structured as tree
* May be associated to any ENKIDOU entities, such

as tasks, meshes, elements, etc ...

» Are displayed on screen with consistent look and

feel

- Control of values assigned by user is automatic

(typing errors, less than min, greater than max)

+ Complex links of dependance/update can be defined

between IOData

- Can be:

-activated/desactivated
‘read only



“@Hydromex (hydroforming design) has been
the first vertical application developed by
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There are currently a dozen ENKIDOU
vertical applications, among which this
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ENKIDOU environment for

VR&D GENESIS

«Start from a validated GENESIS
/| NASTRAN analysis deck

Run analysis and post-process
analysis results

Prepare, run and analyze
optimization jobs (size, shape,
topology)

Modify the model geometry
using domain elements and
GENESIS features

-Start a new
analysis/optimization loop on
previous or modified geometry

Tasktree:

ANALYSIS

PARAMETRIC

TOPOLOGY
ANALYSIS




Why a specialized environment for GENESIS ?

1. To enable the user to study different cases
gh the ENKIDOU « task » mechanism

[E5GENESIS PRE POST : Topology_-
Project Analysis Topology Shape_Size Run  Posttrestement Display  Mesh editing  Views Windows Help

B || e o | |
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gﬂ@"‘Why a specialized environment for GENESIS ?

2. To be able to do all the post-processing on the
optimal mesh, using the multiple mesh capabilities
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2 Why a specialized environment for GENESIS ?
3. To make full use of GENESIS morphing capabilities

x| [} ***Shape_Size*#
Desigh variables

M| Ids Lahel Lower bound Initial value UpperBound | Discrete | Advanced

1|1 |BKINTH [1-0E-6 [0-0s2 [100 Edit Edit
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4|3 [LOWTH |1 OE-E |n 0z |1n n Edit Edit

4|4 [VFTH |1.DE-6 |u.052 |10.0 Edit Edit

5|5 |WEBTH [1.06-6 [0.082 [10.0 Edit Edit

gl |LowaIDTH [0 [0.0 [z0 Edit Edit

A7 |wEBHTY [us [0.0 [z0 Edit Edit
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¥ ENKIDOU GenesisPrePost
Phase I: prototype development

Task structure i i i
defined

Reads a Genesis [

model (nodes, -,

elements) -

Reads density
results (| e

Basic contour

Basic sorting

WL: 2 man days
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2" ENKIDOU GenesisPrePost

Phase II: bulk data storage and visualization

Reads most of the bulk
data (model) entity from a
Genesis data file:

SPC

‘MPC

*Loads

‘Rigid bodies
‘EIGRs

*Sets

*Sort by load cases

WL: 5 man days
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ENKIDOU GenesisPrePost

Phase ITI: optimization post-processing
Standard post-processing of Genesis results

Deformed shape
display and analysis
(e.g. mode
combination).

range, Iegend etc ..
Vector plot
Section cuts

WL: 0.5 man days

Courtesy of PSA
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ENKIDOU GenesisPrePost

Phase ITI: optimization post-processing
Specific optimization post processing

Post processing of density
results from topology and
shape-and-size optimization.

WL: 5 man days

Llose)




2 ENKIDOU GenesisPrePost

Phase IV: topology pre-processing

[=3 GENESIS PRE POST : Topology : - & x|
Project Analysis Topology Shape_Size Run Posttrestement  Display  Mesh editing  Wiew  Windows  Help
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Ready



2 ENKIDOU GenesisPrePost

Phase V: shape and size pre-processing

@GENESIS PRE POST : Shape_5Si
Project  Analysis  Topology =i M Run  Posttrestement  Display  Mesh editing  Views  Windows  Help
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Genesis PrePost
development workload

WL days
ltem (development)
Prototype 2
Bulk Data entity storage and
visualization 5
Post-processing 5
Pre-processing (topology):

100 parameters 8
Pre-processing (size and shape):

300 parameters 10
TOTAL 30
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CONCLUSIONS

ENKIDOU GENESIS PrePost is a very effective tool
for the optimization of structures

GENESIS is now provided with a state-of-the-art
environment, better than or at least equivalent to
competitor codes

ENKIDOU has shown its ability to handle large
projects



