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SImDM Program Objectives

* Improve the effectiveness of simulation and analysis
programs and the sharing of the information produced

Simulation data will be made accessible for the support and
upgrade of aircraft, land vehicles, and ships:

» Allows users such as national Ministries of Defence and Air
Logistics Centers to have access to simulation information.

SimDM will interface with off-the-shelf CAD and CAE
engineering applications:

* Provides the mechanisms for single access to product structure,
CAD models, and CAE simulation data of engineering programs.

Long term data retention issues will be resolved by using the
Internationally-recognized ISO 10303-209e2 STEP
standardized format:

» Enables cost-effective life-cycle processes.
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Setting the Scene
for the SIMDM Project
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SImDM Approach: Open A

Simulation Data Management @

AP209e2 = |SO 10303-209e2 SimDM Archived Data

Multidisciplinary analysis
and design

Native To/From
AP209
Native
Modle
-~ -

Web-Based Access

' Web-Based
PLM/CAD/CAE
Data Query and
Graphical Display
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Use Cases
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Open SIMDM — Use cases

Interoperability In simulation data management
 Management of data on an active program

* Use In customer support organizations

* Long term archival of program data
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Preliminary

design
models

Simulation Data Management
Use Case 1

Design
requirements

»| Manage CAD/

as in SimDM D2.1 Requirements and architecture,
figure 1, Product Development Process

Management o
data on an

CAE model

Al3.1

AP203
export
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CAD/PDM model, N
native model
Native Boundary
CAD/CF;DIM ‘ requirements
model
Analysis ‘ Load
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~—»  processing |~
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PATRAN, Analysis model, Analysis
Hypermesh, ~_ Loads, CAE analysis resuts,
Abaqus/CAE Boundaries | N SLIM configuration,
‘ SLIM control
Al1.3.3 )
Integrity
NASTRAN, Analysis requirements
Abaqus results,
SLIM configuration, ¢
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Vision A1.35
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Open SImDM Simulation Data

Management Capabilities

 Management of design and engineering
analysis data

— Product structure driven file management
— Resource allocation

— Collaboration and communication

— Separation of responsibilities

* Viewing of design and engineering data
* Textual queries into AP209e?2
« Archival of data packages
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Simulation Data Management

Use Case 2
@ | loernri Use In
Structural repair customer

» Astructural damage is in need of repair

— What are the loads in this area? (Magnitude S u p pO rt

and direction)

SimDM . .
organizations
Request for delivery
repair ) :
Browse archive
for applicable b
‘‘‘‘‘‘ CAD/CAE data STEP-file of
SimDM X CAD/CAE model
data Request for R i N ——
deli replacement of | U B
e ngt supported ! ~”| file of CAD/CAE (?
> model )
part
Al Tabular
J AT analysis Replacement
R results To
system
Produce tabular Produce
.| Systemupgrade , »| analysis results ; »  replacement
A8 A12 A14
Produce
Change in ‘ graphlcal
——» systemuse | —— analysis results \ ‘
Al3
A9 Graphical analysis results
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42 SimDM browser
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Open SImMDM
CAD and CAE Display

* Display of design, analysis product structures,
geometry and analysis data in

— AP203e2 and AP209e2 formats and
— Native formats (NASTRAN, Abaqgus)
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Baseline

N\

Request for
system delivery

A5.1

Baseline

Simulation Data Management
Use Case 3

Long term
archival of

Request for
system back-up

A5.2

Request for
duplication for
trade study
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SimDM DB copy

Prepare AIP
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Baseline
Baseline
Copy SimDM
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W

Deliver to
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Open SImDM Long Term Archival
and Retrieval of Simulation Data

« Data packages with product

structure data, associated
files (internal and external)

eeeeeeee

and meta data

SSSSSSSSS

— Attach validation information - ==

— Zipped file
« Maintain product structure as folder
structure
« Maintain original file names

« Consulting LOTAR
specifications
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Contributions to Standards

Progressed AP209e2 to DIS
— Initial NASTRAN and Abaqus readers available

Hamonized AP209e2 and AP242 Business
Objects

65,1(2339) —C BO_Element | description I

Simplified programming interface for AP209e2
— C++ API for use in translators
— Generated from the BO model EXPRESS and AIM
— Populates an AIM model

ISO 10303-26 (binary file format) completed e
— Reader and writer is included in release of
EXPRESS Data Manager.
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Product Functionality

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOO



SimDM

Software Products

CAD and CAE application integration kit

— AP209e2 converter development kit
* Business Object APl in C++
« 1SO 10303-26 read and write

— C++ class generator from EXPRESS
NASTRAN-to-AP209e2 converter
Abaqus-to-AP209e2 converter

Open Simulation Data Management

— Client-server application for simulation data
management and archival

© 2012 LOCKHEED MARTIN CORPORATION



1. Open SIMDM
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Architectural Overview (1)

 Open SIMDM is a client/server collaboration
platform

SimDM application and viewer l

EDMinterface™ Applications |
(|

C++ Programming Interface |
(|

C++ Early/Late binding
(

EDMinterface Late C Binding
l

EDMserver™
{

EDMdatabase™

{

Network and O/S (Win/Linux)
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Architectural Overview (2)

SimDM Archived Data

Native To/From
AP209

Native

AP203
AP209

Webh-Based Access

AP209

Web-Based
PLWCAD/CAE
Data Query and
Graphical Display

AP209 = |SO 10303-209e2
Multidisciplinary analysis and design
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Open SImMDM R6 (beta)

SW/HW requirements:

— Windows on a good laptop is sufficient for testing
32 bits for the server

— Java 1.6 or higher
Components included:
— EDMserver: DBMS
— Vcollab: CAD/CAE visualization software
— Vmove: converters to tesselation format CAX
— Tomcat: web-server

Licenses:
— EDMserver (put in license key during installation)
— Vcollab Presenter (license file included in installation)
— Vmove CAE/CAD/API/AP209 (license file included in installation)

Client/server application installation
— server: Open_SimDM_Setup.exe
Note the URL

— client(s): SimDM__client\setup.exe
» Edit server URL into simdm__client.settings.xml or
» Use "localhost” for locally installed server

— Vcollab for clients: VCollab Suite 2011_6.106.2011 Win32_Beta 060812
* Click Here To Download
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http://downloads.vcollab.com/beta/jun08-2012/VCollab Suite 2011_6.106.2011_Win32_Beta_060812.zip

72

(} EXPRESS

Open SImMDM — How to start (1)
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Open SImMDM — How to start (2)

 Read the usage guide

 |nstallation includes a test database with:
— User logins
— Persons, organizations, other meta data

— Product structure
* Design-branch and Analyses-branch ... a recommendation

— Files associated with product structure

« Make a back-up copy before committing
changes.
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Open SImDM — How to start (3)

Publically Available CAE Models:

« Ultra-light glider R/C model airplane
* Coarse, Fine Grid Versions

 |TAR restriction free

AP203, AP209el/e2, NASTRAN, Abaqus

>

‘/‘ Fringe Value

0.800000
H 0.700000
0.600000
0.500000
0.400000

0.300000

0.200000

0.100000
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Open SIMDM - Documentation

DBMS: EDMserver_InstallGuide.pdf
— Back-up, tuning, maintenance

Client "Help™: SImDM_R6_Reference manual.pdf
— List of functions

Use cases: SIMDM_R6_Usage_ guide.pdf
Vcollab "Help”: F1 or context menu
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Open SImDM - Product plan

* ROG:
— this release
— a beta-release for gathering feedback from pilot use

« RY:
— End of August

— Completion of most planned functionality (archival package,
refinement of validation, search, ...)

* R8:
— Beginning of December

— Complete harmonization with AP242/DIS BO Model
« Export AP209e2 AIM archive using the AP209e2/AP242 BO API

— Include pilot feedback
— First product release
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2. AP209e2 SDK
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Open SImDM Toolkit for CAD
and CAE Application Integration

To develop open SImDM interfaces with off-the-
shelf CAD and CAE engineering applications

— A high level Application Programming Interface (API)
provides access to product structure, CAD models,
and CAE simulation data in AP209e2 representation.

— Included in converters for NASTRAN and Abaqgus.

[
NASTRAN + AP209
CAE| § 2 j> Al
¥ O data
Abaqus O g
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AP209e2 SDK

NASTRAN Abaqus
™ Mapping Mapping
cag | AP209 to BOM to BOM
in | ARM AP209
domain >
knowledge | AP209 | - | BO
AlIM model
IT system L F
expertise
"

C++ binding for ISO 10303-209e2

-_‘__‘_""‘-—-.--"'"'_.__r_-
— Incorporates the AP242/AP209e2 BO Model
_ AP209
Stores AP209e2 AIM data in EDM (Jotne) AIM
Uses EDM functions for validation, P21 production etc. data
— Read/write AP209e2 AIM data from/to ISO 10303-21, 26 or 28

formats

Will be updated to latest AP242 BO Model before
December 2012
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AP209e2 SDK - Detalls

SW/HW requirements:

— Windows 32 bits or 64 bits on a good laptop
— VisualStudio 2008 or similar

Components included:

— EDMDeveloper: DBMS and STEP functionality
(validation against EXPRESS, P21, ...)

Licenses:
— EDMDeveloper (put in license key during installation)

Documentation:

— API reference manual (HTML generated by doxygen)
— AP209 API Users Guide.doc
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3. NASTRAN converter
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NASTRAN-t0-AP209e2 converter

Reads .bdf, .nas, .pch files ... binary files will be supported

SW/HW requirements:
— Windows 32 bits or 64 bits on a good laptop
— VisualStudio 2008 or similar

Components included:

— AP209e2 SDK

* Including EDMDeveloper: DBMS and STEP functionality (validation
against EXPRESS, P21, ..)

Licenses:
— EDMDeveloper (put in license key during installation)

Documentation:

— AP209 Converter Users Guide.docx
» For both NASTRAN and Abaqus converters
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Pilots
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Organizations Interested
In Beta Pilot Testing

EADS/Airbus
(Crescendo)

LM Aero
Boeing/GE
JPL
GD-EB/NSRP

SINTEF
(TERRIFIC/EU)

Mumber of Modes:65879

Mumber of Elements: 9550

Madel File Size:1230.00 KB

Model File:filez307636561 79374377 bt
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TR S Appravals {8 organizations Element Thickness
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8 Lockheed Martin Aeranautics 3 Egg
2
& Keith Hunken 0.025
(] 50L101_MasterBaseine_Coarse.hdf 0.021
0017
0.012
0.008
0.004
-0.000

18.03,2012 23:10:47
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Piloting

* Collection of feedback for the final products
— Are they useful within the targeted use cases?
— What other use cases may they serve?
— Which modifications are required for point 1 or 27
— General comments to functionality
— General comments to user friendliness
— Other

* Feedback to SImDM preferrably via an informal
report

« Support to users via email and phone
— We may set up a wiki or use BugZero/BugZilla
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EEEEEEEEEEE - __Jotne,
End

For any guestions, please contact Jotne at
simdm@jotne.com or (+47-23 17 17 00)

Web: http://www.]jotne.com/epmtech
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