Workshop — Parameter Study,
Varying the Position of Extra

Supports

AN MSC NASTRAN MACHINE LEARNING WEB APP TUTORIAL




Goal: Configure multiple MSC Nastran runs

1. Vary the location of an extra support

O Display None | & Display All
NODAL/DISPLACEMENT_CPLX )
Display Color Name

2. Configure 4 MSC Nastran runs, each run with a o bsseisawnLe
different position of the extra support : e e

1-1D: 995 | SAMPLE:
model_0002 | SUBCASE: 1

2-1D: 995 | SAMPLE:
model_0003 | SUBCASE: 1

3. Plot the displacement response at GRID 999 for all :
MSC Nastran runs

0.2698
® 3-1D: 995 | SAMPLE:

model_0004 | SUBCASE: 1

o

wn

0.03614
-

0.02014
0.01364

0.01

ZM - Z magnitude component **

Extra support 1E-3

Sample 1 —The extra support Is not Sample 2 — The extra support Is .
utllized placed at GRIDs 72, 73, 61, 62 ¢ @ 0 o0 & 100

TIME_FREQ_EIGR - Time, frequency or real part of eigen value

Questions? Email: christian@ the-engineering-lab.com \‘ HEXAGON
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_ﬂ. Concentrated Mass (CONM2)

Details of the Structural Model

Fixed nodes

These supports will not be moved

Questions? Email: christian@ the-engineering-lab.com !,“, HEXAGON



Problem Statement

. _ N SO N
Design Variables Monitored Responses

rl: Displacement, z component, at GRID 999 for
all forcing frequencies

* x1: The grid point identification number
(field G1) of the 1st SPC 1 1999

* x2:The grid point identification number
(field G1) of the 2nd SPC 1 1999

* x3: The grid point identification number
(field G1) of the 3rd SPC 1 1999

* x4:The grid point identification number
(field G1) of the 4th SPC 1 1999

NODAL/DISPLACEMENT_CPLX

ZM - Z magnitude component **

An extra support
defined by 4 SPC
entries is varied in

. this tutorial. :
» Parameters x1, x2, : » o @ 2 0
X3’ and X4 are used TIME_FREQ_EIGR - Time, freguency or real part of eigen value

to vary the position

of this extra
- J support. - J

Questions? Email: christian@ the-engineering-lab.com \.‘ HEXAGON
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Farameters

Sample
Number  Status x1 x2 X3 X4
(% I o [ 10000 19999 19999 19999
B ol = 73 61 62
B O | 183 105 162 09
Samples B - O | 206 236 108 168

4 MSC Nastran runs are configured

Each value for the parameters
corresponds to a different GRID
identification number

Consider sample 1

Parameters, x1, x2, x3, x4 are all set
to 19999, i.e. the 4 SPC entries are
placed at GRID 19999. GRID 19999 is
a GRID that has no effect on the
final results of the analysis

Consider sample 2

Parameter x1 is set to 72, i.e. SPC 2
is placed at GRID 72

—— Extra support

Parameter x2 is set to 73, i.e. the
next SPC 2 is placed at GRID 73
Parameter x3 ils sefj to 61, i.e. the Sample 1 - The extra support Is not Sample 2 — The extra support Is
next SPC 2 is placed at GRID 61 utllized placed at GRIDs 72, 73, 61, 62

Parameter x4 is set to 62, i.e. the
next SPC 2 is placed at GRID 62

Questions? Email: christian@ the-engineering-lab.com u HEXAGON
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Samples

The position of concentrated mass for all 6
samples are displayed

Sample 1 is the only sample where all 5
concentrated masses (CONM2 1000, 1001,
1002, 1003, 1004) are placed at the fixed
GRID 1999. The 5 concentrated masses are
inactive for sample 1. MSC Nastran will run
each sample.

Sample 1 —The extra support is not
utilized

»

» Extra support
A %

Sample 3 - The extra support is
placed at GRIDs 163, 105, 162, 99

Questions? Email: christian@ the-engineering-lab.com

—— Extra support

Sample 2 — The extra support is
placed at GRIDs 72, 73, 61, 62

—— Extra support

Sample 4 - The extra support is
placed at GRIDs 206, 236, 108, 168

h HEXAGON 6
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More Information Available in the Appendix

" The Appendix includes information regarding the following:
Response Configuration

Monitor the maximum or minimum response, whichever has the greatest absolute value: Yes, No
or blank

How to import and edit files

Appendix

Questions? Email: christian@ the-engineering-lab.com



Contact me

Nastran SOL 200 training .. . .
christian@ the-engineering-lab.com

Nastran SOL 200 questions

Structural or mechanical optimization
questions

Access to the SOL 200 Web App

Questions? Email: christian@ the-engineering-lab.com u HEXAGON
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Tutorial

Questions? Email: christian@ the-engineering-lab.com 4 HEXAGON
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Tutorial Overview

1. Start with a .bdf or .dat file Special Topics Covered

2. Use the Machine Lea rning web app to: Automatic Response Extraction — Often responses are manually or

1 Confi th bl tat t automatically extracted from the FO6 file. This becomes challenging when
‘ onrigure € probiem stateémen extracting responses from multiple FO6 files. This tutorial highlights the

2 Configure multiple batch runs web app’s ability to automatically extract responses from multiple H5 files
' with minimal user effort.

3. Use the HDF5 Explorer to: XY Plots — This tutorial focuses on the displacement response generated

1 C t f lot by a frequency response analysis. XY plots must be created. The HDF5
’ réate response vs. rrequency plots Explorer is used to automatically generate the XY plots.

Questions? Email: christian@ the-engineering-lab.com 7 HEXAGON
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The Post-processor Web App and HDF5 Explorer
are free to MSC Nastran users.

SOL 200 Web App Capabilities

Compatibility Benefits

* Google Chrome, Mozilla Firefox or Microsoft Edge ¢ Installable on a company laptop, workstation or * REAL TIME error detection. 200+  * Web browser accessible

* Windows and Red Hat Linux server. All data remains within your company.

D

error validations. * Free Post-processor web apps

e REALT TIME creation of bulk data ¢ +80 tutorials

Web Apps

entries.

PSHELL 1 - Plate
mmmmm PBARL 3- Hat_Stiffener

Web Apps for MSC Nastran SOL 200 Ply Shape Optimization Web App

Pre/post for MSC Nastran SOL 200.
Support for size, topology, topometry,

topography, multi-model optimization.

i S
LI5S
REE T e

SEIX

Shape Optimization Web App
Use a web application to configure
and perform shape optimization.

Questions? Email

Machine Learning Web App
Bayesian Optimization for nonlinear
response optimization (SOL 400)

Input Files
(BOF. DAT, etc.}

Local System
Windows
et eromser)

Result Files
(LOG, F06, OP2, etc.)

Remote System

Remote Execution Web App

Run MSC Nastran jobs on remote
Linux or Windows systems available
on the local network

: christian@ the-engineering-lab.com

PBMSECT Web App

Generate PBMSECT and PBRSECT

entries graphically

P(f)/A

Dynamic Loads Web App
Generate RLOAD1, RLOAD2 and
DLOAD entries graphically

L{; HEXAGON

Optimize composite ply drop-off
locations, and generate new
PCOMPG entries

Stacking Sequence Web App
Optimize the stacking sequence of
composite laminate plies

Post-processor Web App
View MSC Nastran results in a web
browser on Windows and Linux

M- Pasbcpaton Factor - mogrtde part

ME_FREQ_EGR - Trme, it of egen vave

HDF5 Explorer Web App
Create graphs (XY plots) using data
from the H5 file




%*ﬂj b albatross » Downloads » - | 4 | | Search Downloads L |
Organize « Include in library - Share with - Mew folder ==« i a
f . 'i:r T Mame Date modified Type
Before Starting B Do
_H. Downloads
Ensure the Downloads directory is ‘2l Recent Places @
empty in order to prevent confusion & OneDrive =
with other files '
- Libraries
Documents
JF Music | o
[ Pictures
‘ Videos
Throughout this workshop, you will be *d Homegroup =5 m b
working with multiple file types and )
. . . 0 tems
directories such as:
* .bdf/.dat

* nastran_working_directory

* .06, .log, .pch, .h5, etc.
To minimize confusion with files and
folders, it is encouraged to start with a
clean directory.

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 12
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Go to the User’s
Guide

1. Click on the indicated link

* The necessary BDF files for this
tutorial are available in the Tutorials
section of the User’s Guide.

The Engineering Lab

SOL 200 Web App

Select a web app to begin

< -
< =
< =
= =
- = .

Optimization for SOL 200 Multi Model Optimization Machine Learning | Parameter HDF5 Explorer
Study

o Tutorials and User's Guide

Full list of web apps

Questions? Email: christian@ the-engineering-lab.com (4‘ HEXAGON
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Obtain Starting
Files

Find the indicated example
Click Link

The starting file has been downloaded

When starting the procedure, all the
necessary BDF, or DAT, files must be
collected and uploaded together.
Relevant INCLUDE files must also be
collected and uploaded.

Parameter Study, Varying the Position of Extra Supports @

The location of supports on a structural or mechanical system greatly influences its
stiffness. This tutorial discusses one method to vary the location of supports and
view displacement vs. frequency plots.

Starting Files: @

Solution BDF Files: Link

%v| & » albatross » Downloads » - | ﬁ-| | Search Downloads 2 |
Organize * & Open = Share with - E-rnail Mew folder §= ~ i 9
; : *  Mame )
r Favorites
Bl Desktop ||_i|_] 1_starting_files.zip @
j, Downloads ~

':i-ﬂ Recent Places

[ Libraries
@ Docurmnents
Ji Music
[=] Pictures - 4 ] I 3
i 1_starting_files.zip Date modified: 3/31/2020 6:19 PM
" Compressed (zipped) Folder Size: 549 KB

Technology Partner

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 14



== EEIES
%v|l + albatross » Downloads »

- | 3 | | Search Downloads pel |

: m-ﬂ 0 = Dow.. » 1_starti... - | 4 | | Search 1 st.. 2
Organize « = Open ~ Share with + New folder = ~ [ 9
¢ Favorites Pieme Nt Type Organize = Include in library =  » == » O] @
B Desktop . 1 _starting_files 11/26/202010:37 ...  Filefy Py
& Downloads Ll simemasasass T Com Y Favorites ~— Name
E—-ﬂ'_ Recent Places Spen
& OneDrive Open in new window Ml Desktop [ bd04bkt_with_extra_supports.dat
(2)Bdract . & Downloads L
[l Libraries Edit with Notepad++ 5 Recent Places |
5| Documents =| Open with... L
L] L] M i
Obtain Start r e -
a I n a r | n g E Videos Restore previous versions E Libraries |
. S 5 @ Documents
Files L yr— = I Music
- .
S — | opy [=| Pictures
Right click on the zip file Create shortcut B Videos
4 k
e‘- Network LA Delete 3 i Ill
1_starting_files.zip Date modified Rename 1 item
Select Extract All... i » Compressed (zipped) Folder Sizg l
Properties P
Click Extract m
@ Li]] Extract Compressed (Zipped) Folders
The starting files are now available in
a folder Select a Destination and Extract Files
Files will be extracted to this folder:
Ch\Users\albatress\Downloads\1_starting files Browse...

Show extracted files when complete

* The starting files for this tutorial are
contained in a ZIP file and must be
extracted as shown.

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 15
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Create the
Starting H5 File

A starting H5 file must be created. This H5
file will be used to configure the responses
later on.

Double click the MSC Nastran desktop
shortcut

Navigate to the directory named
1_starting_files

Select the indicated file
Click Open
Click Run

The starting H5 file is created

®

MSC/NASTRAN Command Information [

MSCAASTRAN Input File

ana

M5C Mastran

~~
| « Downloads » 1_starting_files \ 2 )

OO

~ | 9 || Search 1_starting_fites
Organize Mew folder =~ 0 @
49X Favorites | Name Date modified Type
B Desktop || bd04bkt_with_extra_supports.dat 7/14/2022 404 PM  Notepad-+

4. Downloads
“Cl Recent Places | @
4 Libraries
B> @ Documents
[» J Music '
I [&=] Pictures
- B8 Videos

478 Comniter ]| < | L} _|

b

File name: bd04bkt_with_extra_supports.dat [lnput Files (*.bdf;*.dat)

)

I Open Ivl ’ Cancel l

@'@-“_. <« Dow.. » 1 starti..

v | 43 || Search 1_stanti.. P

Organize « Include in library = = =~ [ 9
S Favorites L

B Desktop B’ bd04 bkt_with_extra_supports.dat

1. Downloads B’ bd04 blt_with_extra_supports.fi4

II::'xLl serzvoapancitDownloadsh_starting_fileshbd04blt_with_adc File... |

Optional keywords

“El Recent Places

- Libraries

Questions? Email: christian@ the-engineering-lab.com

Cancel |

@ Documents

JF Music

[ Pictures

B videos

] & items

.4 HEXAGON

Technology Partner

Clear |

bdl4dbkt with extra supports.fG
bd04bkt_with_extra_supports.h5
| bdD4bkt_with_extra_supports.log
u bd0dbkt_with_extra_supports.plt

] ©

Ll | :: 3

16



Use the same MSC Nastran version
throughout this exercise

The following applies if you have multiple versions of MSC Nastran installed.

To ensure compatibility, use the same MSC Nastran version throughout this exercise.
For example, scenario 1 is OK but scenario 2 is NOT OK.

* Scenario 1-0K
e MSC Nastran 2021 is used to create the starting H5 file.
* MSC Nastran 2021 is used for each run during Machine Learning or Parameter
study.
* Scenario 2 —NOT OK
e MSC Nastran 2018.2 is used to create the starting H5 file.
* MSC Nastran 2021 is used for each run during Machine Learning or Parameter
study.

Using the same MSC Nastran version is critical for consistent response extraction from
the H5 file. A response configured for Nastran version X may not match in Nastran
version Y, which leads to unsuccessful response extraction from the H5 files. The goal is
to make sure all H5 files generated are from the same MSC Nastran version.

Questions? Email: christian@ the-engineering-lab.com * HEXAGON
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The Engineering Lab

Open the SOL 200 Web App
CorreCt Page Select a web app to begin

1. Click on the indicated link

< -
< =
< =
= =
- = .

Sy

-~~ ’—-
*  MSC Nastran can perform many
optimization types. The SOL 200 Web
App includes dedicated web apps for the
following:

*  Optimization for SOL 200 (Size,
Topology, Topometry,
Topography, Local Optimization,
Sensitivity Analysis and Global
Optimization) Full list of web apps

*  Multi Model Optimization

* Machine Learning

* The web app also features the HDF5
Explorer, a web application to extract
results from the H5 file type.

Optimization for SOL 200 Multi Model Optimization Machine Learning | Parameter HDF5 Explorer Viewer
Study

Tutorials and User's Guide

Questions? Email: christian@ the-engineering-lab.com (4‘ HEXAGON

Technology Partner




SOL 200 Web App - Machine Learning  Parameters ~ Samples  Responses  Download — Resulis Connection  Settings  Home

< >
Select BDF Files

@ (RS hd04bkt with_extra_supports._dat

Inspecting: 100%

®
:
Select BDF Files

Click Select files

€ =

- . %v| |1 « Downloads » 1_starting files - |“‘j— | | Search 1 _starting_files P |
Select the indicated files
Organize » Mew folder f== ~ [l 9
Click Open ——— 4 Name z Date modified Type
. . Bl Desktop bd04bkt_with_extra_supports.dat 7/14/2022 4:04 PM  Notepad-+
Click Upload files . [~ = =
i Downloads @
?_-—] Recent Places | _
| Libraries
@ Documents
When starting the procedure, all the @ Music b
necessary BDF, or DAT, files must be =] Pictures
collected and uploaded together. [ Videos
Relevant INCLUDE files must also be v o | :
& Camnuter ik |
collected and uploaded.

File narme: bdﬂ4bld:_with_extra_supports,dat - "CI.ISlOITI Files {*.bdf:*-dat*.inc:* v]

@[ Open |v| | Cancel ]

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 19
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Select Parameters

PLOADS 1 135 -3.
PLOADA 1 181 -3 Configure Parameters
Pa ra ete s PLOAD4 1 183 -3
PLOADY 1 135 -3
Use the vertical scroll bar to find the SPC 1 PLOADS 1 152 - Input
1999 entries PLOADS 1 158 - Delete Parameter Status Type Low High Comments
PLOADY 1 157 -3
Set the following fields as parameters | | n ] o integer Low High Field 3 of SF
x1: The grid point identification
number (field G1) of the 15t SPC 1 ) _ _
1999 Tspc ~— 1~ T 22 T 172345 0.8 n X2 Q@ integer | Low High Field 3 of SF
x2: The grid point identification SPC 1 23 12345%6 8.8
number (field G1) of the 2 SPC 1 Tt = e B - © integer | Low | | Hgh | | Field3ofSF
1999
. . entie ERC 2 123456 ©.8
x3: The grid point identification ©) x4 © integer | Low | [ bion | | Feig3orss
number (field G1) of the 37 SPC 1 5 2 L2Easl bl n g
1999 SPC 2 123456 @.4
x4: The grid point identification SPCADD 18 2 @
number (field G1) of the 4th SPC 1 TABDMP1 4 CRIT
1999
Parameters have been created for the
selected fields

Bulk data entries will always be
displayed in the small field format. @
Only fields that have real or integer

data entries may be selected as

parameters. If the field is blank or

contains only characters, the field may

not be selected.

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 20
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SOL 200 Web App - Machine Learning  Parameters  Samples  Responses  Download  Resulls Connection ~ Settings ~ Home

O SE

Configure Samples Samples to Run
Design .
o @ @ =
User-defined w
+ Info @ 4+ Add Sample with Original Parameter Values

CSV Export CSWV Import

Samples _ |

Click Samples
Click + Options Parameters
Sample

Click Add Sample with Original Parameter Number Status x1 X2 X3 x4
Values

B O | 159 19999 19999 19909
Click Add Sample 3 times

B : o 73 61 62
4 samples have been created n 5 ® . 105 . o

B¢ © |6 236 108 168

* Each sample is a new configuration of the
FE model. MSC Nastran will be run for
each sample.

Technology Partner

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 21



Samples

Update the values to match the table
shown

Parameters x1, x2, ..., X6 correspond to
the GRID position of each concentrated
mass (CONM2). GRID 19999 is fixed in all
3 directions of translation and rotation.
GRID 19999 is not connected to the
bracket. Any concentrated mass at GRID
19999 is not contributing to the response
of the bracket. Concentrated masses are
GRID 19999 are deemed inactive.

Sample
Number Status

B - ©

©
8- ©
©

Farameters

Questions? Email: christian@ the-engineering-lab.com

x1 x2 X3 x4
19055 19955 19959 105549
T2 73 61 g2
163 105 162 89
206 235 108 1628
a HEXAGON 22
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SOL 200 Web App - Machine Learning  Parameters ~ Samples  Responses  Download — Resulis
(1)
O

Upload .h5 File

@ N8 Sl bdO4bki with_additional_supporis.h5
@ 2. Upload files

Responses

Click Responses

ol

Click Select files
ck Se e @@ﬂ ). « Downloads » 1_starting files « [ %2 || search 1 starting_fites )
Select the indicated file Organize »  New folder = A @
B '-k e Mame G Date modified Type
SHEKOREn B Desktop [ bd04bkt_with_extra_supports.hS 7/14/2022 450 PM  HS File
i Downloads
Click Upload files 5 onre W @
| Libraries
q AN ] @ Documents
* On this page, the H5 file is uploaded to i B
the web app. el
B8 Videos
M Camnuter ~ [E] L] 3

File name: bd04bkt_with_extra_supports.hs  + "]

~.h5
@[ Open |v| | Cancel ]

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 23
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SOL 200 Web App - Machine Learning  Parameters  Samples  Responses  Download — Results Seftings ~ Users Guide  Home
- N LE
Select Responses to Monitor Session ID- 3981 HD;-_-; View Responses to Monitor (1
->
2
- - = Monitored Responses sl Hide/Show Columns | T Reset Fillers | & Download CSV
| Select Dataset i£ | Acquired Dataset Wi Reset Filters <l >
1 .+| 1 NODAL/GRID_WEIGHT- 1 L. Monitor the response
. 1 S r Lower Upper of the FINAL design
A d u St t h e | 1 D Mo s MX XX 1 Delete Label Status Objective Bound Bound cycle (SOL 200 only)
1 -1 |
J 1 4 1 1 n ul o v Lower Upper v
c l ! 1
olumn |at N -
|
. . . I
Optional - Use at your liking the buttons 1
at the top rlght hand corner to adeSt SOL 200 Web App - Machine Learning  Pamamelers  Samples  Responses  Download Reshiis Seflings  User's Guide  Hoifie
the width of the left and right columns —_— :
! ~\ < b
Optional — Use the indicated buttons to Select R to Monit 1
adjust the width of the column Select elect Responses to Vionitor sessionlb-3g81  &HOFE  Njew Responses to Monitor
Dataset :
:Select Dataset = : Acquired Dataset M ReseflFiters < 3 Monitored Responses Wl Hide/Show Columns | T Reset Filters | & Download CSV
| a| 1 NODAL/GRID_WEIGHT - 1 I
1 1 I L Monitor the response
I [€ = 0= — — MO- — — —5— — — — MX— — = XX < Tower —Upper—of the FINAL design —
1 | Delete Label Status Objective Bound Bound cycle (SOL 200 only)
| A1
IMPORTANT! This image is not meant \ e ___ I n r /] v Lower Upper v
to match exactly what you see in your C )
view. The text in this image is
expected to be different from your
view. The purpose of this page and
image is to demonstrate how to
increase the width of the indicated
sections.
Questions? Email: christian@ the-engineering-lab.com ﬂ HEXAGON 24
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SOL 200 Web App - Machine Learning  Parameters ~ Samples  Responses  Download  Results Connection  Settings  Home

<>
Select Responses to Monitor on ID: 3 : ;
P Session ID- 4571 “  View Responses to Monitor
HDF3
1\ =
1 Monitored Responses 1l Hide/Show Columns | T Reset Filtlers | & Download CSV
Select Dataset = Acquired Dataset i Reset Filters
Monitor the response  Monitor the maximum or minimum
- NODAL/DISPLACEMENT_CPLX - 899
NOISPLACEH - Lower Upper of the FINAL design response, whichever has the
™ RXM RYM Delete Label Status Objective Bound Bound cycle (SOL 200 only) greatest absolute value
n r (v] v Lower Upper v Yes - Monitor the maximum respon

Specify Entities | component ** component ~* component **

.
Select Responses s

Auto Execute
Select the following dataset' 0.05060893. .. 0.015820559... 2.50296477...

de Z magnitude RX magnitude RY magnitude @

NODAL/DISPLACEMENT_CPLX Acquire Dataset 0 05@ . D.O01821287 . 2503185451
0.05069082. .. 0.01823474. . 2.50388825...
Use the horizontal scroll bar to find the —— 005079357 | 001827131 | 2.50504552.
column ZM | o
and successiu 0.05093812...  0.01832276..  2.506671154...
Select the indicated cell, a new response rl 0.051125212...  0.01838934.. 2.50877068...
iS Created 0.05135577... 0.01847141... 2.511351348...
. . 0.05163100... 0.01856936... 2.51442214...
Ensure Yes is set for column Monitor the
maximum or minimum response, whichever 0.051%6231... | 0.01868371... | 2.51735397... ‘ ’
has the greatest absolute value 0052321411 001881507 . 2.60207975.
‘ S '
Refer to the Appendix for an explanation @
on the use of the following:
*  Monitor the maximum or
minimum response, whichever has
the greatest absolute value
Questions? Email: christian@ the-engineering-lab.com ﬂ HEXAGON 25
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©)

SOL 200 Web App - Machine Learning  Parameters  Samples  Responses  Download — Resulis Connection ~ Settings ~ Home

Download

Download
Click Download
©,

Click Download BDF Files

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 26
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%vL‘ » albatross » Downloads » - | 4y | | Search Downloads R |
Organize » = Open ~ Share with New folder =~ 0 @
¥ Favorites Mame & Date modified Type
B Desktop ILiIJ nastran_working_directory.zi| ress
i. Downloads Open
(?;9: Recent Places Open in new window
#& OneDrive Extract All...
Edit with Notepad-++
(7 Libraries Open with...
@ Documents
J’ Minr Share with »
&) Pictures Restore previous versions
I Videos Send to 4
& Homegroup Cut
Start MSC Nastran
1M Computer Create shorbcut
. . Delete
A new .zip file has been downloaded G Network Rename
< | I 3
> 3 5 o 4 Properties
; ; : nastran_working_directory.zip Date modified: 2/25/2 m
nght CIICk el the flle i-- Compressed (zipped) Folder Size: 114 bytes
@ 1, Extract Compressed (Zipped) Folders
Click Extract All
Select a Destination and Extract Files
Click Extract on the following window Files will be extracted to this folder

special-sunshine' Downloads\nastran_working_dire Browse...

Show extracted files when complete

Always extract the contents of the ZIP
file to a new, empty folder.

@[ Bdract | [ Cancel

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 27
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[ ][]

4
@U" ;% Dow.. » nastr.. » - | ¢f| | Search nastran_wor... O |
Open File - Security Warning @
Sta rt MSC Nastran Organize = Include in library = = 1=« i @
i Do you want to open this file?
1. Inside of the new folder, double click on r Favorites Name
Start Desktop App Mame: ..astran_working_directonf5tart Desktop App.Ink
= ey § app ! Publisher: Unknown Publisher
Click Open, Run or Allow Access on any # Downloads = | lis] app.contig Type: Shorteut
subsequent windows | Recent Places Q’f’ model.bdf From: Ch\Users\caparici\Downloads\nastran_working_...
(o model_0001.bdf @
MSC Nastran will now start 4 Libraries E_ g model_0002.bdf [ Open l [ Cancel J
—
@ Documents g model_0003.bdf Always ask before opening this file
@ Music [ model_0004.bdf
One can run the Nastran job on a remote Pictures ~Z= While files from the Intemet can be useful, this file type can
hi foll . ) EI E start Desktop App @ Lg) patentially harm your computer. i you do not trust the source, do not
el S Eel el s B videos — = open this software. What s the risk?
1) Copy the BDF files and the INCLUDE files to v | | r
a remote machine. 2) Run the MSC Nastran 8 items
job on the remote machine. 3) After l
completion, copy the BDF, FO6, LOG, H5 files
to the local machine. 4) Click “Start MSC .
Nastran” to display the results. @ MSC Mastran V2018.2 (model) = R =

13

xxx USER WARMING MESSAGE <pgm: nastran, fn: decode_keyword
hatch=no CL[21>

o

Thizs keyword iz not available on thiz platform.
MEC Hastran U2818.2 <(Intel Windows 7 Professional 6.1 7661> Sun Jul 18 14:38:37
2821

e SYSTEM INFORMATION MESSAGE <(pgm: nastran. fn: estimate_job_requirements’
Starting ESTIMATE, please wait...

Using Linux?

Follow these instructions:

1) Open Terminal

2) Navigate to the nastran_working_directory
cd ./nastran_working_directory

3) Use this command to start the process
./Start_MSC_Nastran.sh

xxx USER IMFORMATION MESSAGE {pgm: nastran. fn: estimate_job_requirementsl

Eztimated memory=2048 .5MB
Estimated bpool=512.1MB
MS5C Mastran beginning job model.
MEC Nastran started c:wmsc.softwaresmsc_nastran~Z28182 msc2Bl82*winb4iB~mzcdate

In some instances, execute permission must be
granted to the directory. Use this command. This
command assumes you are one folder level up.

sudo chmod -R u+x ./nastran_working_directory Questions? Email: christian@ the-engineering-lab.com (4 4 HEXAGON 28
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Stat us SOL 200 Web App - Status

. . . & Python & |\|SC Nastran
While MSC Nastran is running, a status
page will show the current state of MSC Status
Nastran
Name Status of Job Design Cycle RUN TERMINATED DUE TO

model bdf Running MNone

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 29
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®

Status * Monitored Responses x | HO'FS Explorer b4 +

- = - () Mot secure | 192.168.56.1:8080/optimization/status.html?optimization_run_97328

Nastran SOL 200 Web App - Status

Results @

Monitored Responses * The response value from each sample * After each MSC Nastran analysis, the response
can be compared. values are extracted from the H5 file and
contained in a file named
app_monitored_responses.csv. The Monitored
Responses web app is used to create a bar chart
A description of each web app is given of the values contained in this CSV file.

in the table.

After each MSC Nastran analysis is
complete, multiple web apps are
automatically opened to display the results.

Use the tabs to switch between each
web app

HDF5 Explorer * This web app is used to probe each H5
file and generate XY plots.

Technology Partner
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SOL 200 Web App - Monitored Responses @ Home

1.1916

1.2

W Sample 0001
W Sample 0002
; W Sample 0003
W Sample 0004
0.2
a
]
§ 0.6
0.4
L]
Review Results
0.0136
o 1
The Monitored Responses web app is i
opened Response
Select response rl in the Label column
Monitored Responses Wl Display MAX and MIN | & Download CSV | Jln Reset Filters Monitored Responses from Each Sample
The rl response corresponds to the Label Dataset Name Field Field Description 0001 0002 0003 0004
maximum displacement at GRID 999 across
all forcing frequencies. Since 4 batch runs r @ NODALIDISPLACEMENT_CPLX__~| | zM | | Zmagnitude component= =
have been performed, there are 4 o @
responses that have been recorded. o - - -
r1 NODAL/DISPLACEMENT_CPLX ~ ZM Z magnitude component i [ 1.1916060448515353  0.26979870312696097 0.036139953580717744  0.01 3642024539911925]

®

The table titled Monitored Response can
be interacted with. Each column in the
table contains filters. Once a filter is
modified, the Bar Chart will instantly
update.

Additional functions include the ability to
highlight the MAX and MIN bars,
download a CSV file and reset the filters.

Technology Partner
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Review Results

A new window is opened
Select all 4 H5 files

Click Continue

The HDF5 Explorer is automatically opened.

Click the indicate image

The HDF5 Explorer is broken into sections.
Acquire Dataset — Specific datasets from
the H5 file can be extracted in this section.
Plots Browser — Use this section to navigate
every plot created.

Combine Plots — This section allows you to
combine multiple plots. For example, you
can create Load vs. Displacement plots in
this section.

Last Plot Added — The Acquire Dataset
section has a button titled “Create Plot.”
This button, when clicked, creates a new
plot. When the link “Last Plot Added” is
clicked, the new plot is displayed.

®

 SOL 200 Web App Alert

(== ]=]

Multiple HDF5(.h5] files have been found.

1) Select a file

2) Select similar files

OF - model.h5, model_0000.h5, model_0001.h5

QK - nk098.h5

NOT OK - nkD98.h5, model 0000.h5, model_0001.hS

3) Click Continue to start the HDF5 Explorer or
click Skip to ignore this step

Questions? Email: christian@ the-engineering-lab.com

SOL 200 Web App - HDFS Explorer

Plots Browser

Acquire Dataset

Plots Browser Combine Plots Last Plot Added

NODAL/DISPLACEMENT_CPLX

-

\§

MODALTASPLACEMENT CPLE

®

M- Z magretie comgeners. =

TIME PR DA - Tine. froquercy of ieal pait of cigen velec

Plot#: 1 -1D: 999 | SAMPLE:

model 0001, model 0002, model 0003,
.| SUBCASE: 1| ZM vs.
TIME_FREQ_EIGR

~

.4 HEXAGON

Technology Partner

MODALDISPLACEMENT _CPLY

TIRE_FRED_ESOR .- Timie. Bsenueiay o sl part of eigen value

Plot#: 2 - ID: 999 | SAMPLE:

model 0001, model 0002, model 0003,
.| SUBCASE: 1| ZM vs.
TIME_FREQ_EIGR.

32



Plot - NODAL/DISPLACEME NT_C PLX -frot# 1- 10: 598 | sAMPLE: model 0001, model 0002, modst 0003, ... | SUBCASE: 1] ZM vs. TIME_FREQ_EIGR E n

Vertical Axis " O Display Nene & Display All
: @ NODAL/DISPLACEMENT_CPLX R p— Name
ZM - Z magnitude com; i
_ 0-ID389| SAMPLE:
. _ 2 model_0001 | SUBCASE. 1
Horzontal Axis 1192 1-1D: 988 | SAMPLE.
TIME_FREQ_EIGR-Ti w 1 = model_0002 \SUBCA‘SE 1
2-1D: 999 | SAMPLE:
i T model 0003 | SUBCASE 1
+ OpUOﬂS 0.2698
— 3-1D: 993 | SAMPLE:
2 model_0004 | SUBCASE: 1
*
* 01
T
(=]
g8 ° 0.03614
E -
c 0.02014
. g -
Review Results
£
N
S
A Displacement vs Frequency plot is .
displayed
play 1E-3
Click + View Filters and Plotted Values ’
Mark the checkboxes listed in the column ° * “ © BO %
Show Max Peaks TIME_FREQ_EIGR - Time, frequency or real part of eigen value

+ View Filters and Plotted Values @

The maximum value of each plot is now

labeled ]
Filters il Plotted Values & Download C5V
SAMPLE Horizantal Axis (TIME_FREQ_EIGR - Time, frequency or real part of eigen valug)
.
Name of H3 File Show
model_0001 - Max
model 0002 Name Peaks 1] 0.20000000000000004  0.4000000000000001  0.6000000000000001  0.2000000000000002 1.0000000000000002  1.2000
maodel_0003
model 0004 0 - ID: 988 | SAMPLE: model_0004 | SUBCASE: 1 0.0506025353642. .. 0.0506223830207 ... 0.0508808270700... 0.050783570E468 . 0.0508381248745 ... 0.0511252123857__. 0.0512
<
1 - 10: 882 | SAMPLE: model_0002 | SUBCASE: 1 0.0108236284704... 0.0108244418012. 0.01082685385045. . 0.0109305595557__. 0.010835628768862 ... 0.0108440480253 . 0.010e
2 - |D: g82 | SAMPLE: model_0002 | SUBCASE: 1 0.0015475874530... D.00M5478175042... 0.0015478782810... 0.0015477 795625 .. 0.0015478212262... 0.0015421024054... 0.001E
3-ID: 962 | SAMPLE: mode|_0004 | SUBCASE: 1 0.0008642287276... | 0.0008642322532..  0.0008642428308..  0.0006842604607.. | 0.0008642851445.. | 0.0008643185333.. | 0.000€

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 33
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SOL 200 Web App - Monitored Responses Home

1.2 1816 W Sample 0001
B Sample 0002
B Sample 0003
' W Sample 0004
0.2
®
0.4
Review Results
0.0361 0.0136
The rl response corresponds to the 0 o
maximum displacement at GRID 999 across
all forcing frequencies. Response NODAL/DISPLACEMENT_CPLX

The max value labels on the ZM vs.

Frequency are identical to the rl responses
displayed in the Monitored Responses bar
chart

1.192

[ )
-

0.03614

0.02014 0.01364

0.01

1E-2

ZM - Z magnitude component **

0 20 40 60 80 100

TIME_FREQ_EIGR - Time, frequency or real part of eigen value

Technology Partner
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End of Tutorial

Questions? Email: christian@ the-engineering-lab.com )¢’ HEXAGON



AppendiX

Questions? Email: christian@ the-engineering-lab.com ‘ HEXAGON

‘, Technology Partner




Appendix Contents

> Response Configuration
° Monitor the maximum or minimum response, whichever has the greatest absolute value: Yes, No or
blank

> How to import and edit previous files
° What is Gaussian Process Regression?

Questions? Email: christian@ the-engineering-lab.com 4 HEXAGON
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View Responses to Monitor

Monitored Responses i HidefShow Columns | T Reset Fiters & Download CSV
Monitor the response  Monitor the maximum or minimum M'Dnltﬂ‘r the maximum or minimum
Lower Upper of the FINAL design response, whichever has the H
Delete Label Status Objective Bound Bound cycle (SOL 200 only) greatest absolute value resp'on se’ Wh IChever has th'E Current Value ID SUBCASE STEFP ANALYSIH!
greatest absolute value
n r9g ° - Lower Upper ~ Yes - Monitor the maximum resgon w 1443 476297324485 1001 12 0 5
Yes - Monitor the maximum respon
F_)f NODAL/ACCELERATION_CPLX
g 10000. @
During this tutorial, this option was used: 1544
Monitor the maximum or minimum
response, whichever has the greatest g
absolute value : Yes
‘f A
Q
=
[»] A
= A4
Suppose response r99 is configured for 10 3 @
seconds and corresponds to point A on the 3
plot. When Yes is used for the option, the L
response furthest from the horizontal axis is g
monitored. In this example, points B and c are
furthest from the horizontal axis. Since point B
is furthest from the horizontal axis, a value of _1E+4
-15000.0 is monitored.
~1.5E+4
-15000.
20 40 60 80 100 120 140
TIME_FREQ_EIGR - Time, frequency or real part of eigen value

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 38
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How to import and edit
orevious files




How to import and edit previous files

The parameters, samples and responses are contained in the following files
° app.config
> BDF files

These files may be imported back to the Machine Learning web app, and any parameters,
samples and responses can be reconfigured

Questions? Email: christian@ the-engineering-lab.com “’ HEXAGON
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Machine Learning ® =+
&« = C @ct secure | 192.168.56.1:8080/optimization/machine-learning/ H oy &
SOL 200 Web App - Machine Learning  Parameters  Samples  Responses  Download — Resulls Connection  Settings  Home
< >

Import Select BDF Files

Return to the window or tab that has the
Machine Learning web app opened

1. Select files

Refresh the web page to start a new
session

2. Upload files

[ List of Selected Files

* Refreshing the page is only required when
the Select files button is disabled.

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 41
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SOL 200 Webh App - Machine Learning  Parameters  Samples  Responses  Download — Resulis Connection  Seftings  Home

< 2

Select BDF Files

@ PRl files selected

Inspecting: 100%

@ 2. Upload files

Click Select Files %'| . % Dow.. » nastran_working_directo... m - | +y | | Search nastran_working_direct.. O |
Nor
. 0 iZe * Mew fold, == =
Navigate to the folder named G seleer 0 @
nastran_working_director ; & . ifi
L g_ y o Ftes * MName Date modified Type
Select all the BDF files AND the app.config - Desktop . app 7/14/2022 11:05 AM  File folder
file. p Downloads . temp_files_900 7/14,/2022 1:27 PM File folder
'l RecentPlaces  |_| || | app.config 7/14/202211:05 AM  CONFIG F
Click Open | |[&f modelbdf — 7/14/20221:25PM  Notepad+
E Libraries model_0001.bdf 3 71472022 11:05 AM  Motepad+
p
Click Upload files = Documents [ model_0002.bdf 7/14/202211:05 AM _ Notepad+
o' Music — |[&f model_0003.bdf 7/14/202211:05 AM  Notepad-+
[ Pictures model_0004.bdf 71472022 11:05 AM = Motepad+
pa
i Videos
All imports require the app.config file to
M Comnter ™ SULS - 3

be selected.

File name: "model_0004.bdf" "app.config" "'n + [Custﬂm Files (*.bdf*.dat:*.inc:* v]

@[ Open |v| | Cancel ]

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 42
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SOL 200 Web App - Machine Learning Parameters ~ Samples  Responses  Download Results Connection Setiings Home

153 -

View Responses to Monitor

@ =S AR DdO4bkt with_extra_supports.hd Menitored Responses i Hide/Show Columns | T Resel Filiers & Download CSV

Monitor the response  Monitor the m

2. Upload files o Lower Upper of the FINAL design response,
Delete Label Status Objective Bound Bound

Upload .h5 File

cycle (SOL 200 only) greatest

n Il (v] ~ Lower Upper ~ Yes - Monitor 1l

Select Responses to Monitor Session D: 7410

Select Dataset = Acquired Dataset ol Reset Fiters

Import

For the Response section, the H5 file will need
to be re-uploaded.

SOL 200 Web App - Machine Learning ~ Paramelers  Samples  Responses  Download  Resulls Connection  Seftings ~ Home

<>
Click Responses .
Select Responses to Monitor i : : ;
p Session ID: 3972 & HDFS View Responses to Monitor
Select the H5 file
Select Dataset = Acquired Dataset W1 Reset Filters Monitored Responses Al Hide/Show Columns | ¥ Reset Filters . & Download CSV
- SUMMARY/EIGEMVALUE - 1,2, 3,4,5,6,7,8,8,10, 11,12
C||Ck U pload gSﬁmﬁErgg&cﬁtchpm Monitor the response  Monitor the ma
MODE ORDER EIGEN OMEGA FREQ Lower Upper of the FINAL design response, w
Delete Label Status Objective Bound Bound cycle (SOL 200 only) greatest :
Data from the H5 is loaded and ready to a
use n [yl O b Lower Upper ~ Yes - Monitor th
Specify Entities
1,2,3,456,7,89,10, 11,12
(MODE) 1 = 1 = )
Examples 1,23, et 2 2 5 i0 | 20 | 30 80 100 ‘
3 3 g
4 Ll 4 .
Auto Execute
1 1 3540.04449 . 61.9680925... 9.86252824. ..
Acquire Dataset 2 2 28019.9765...  167.3916861..  26.6412142..
3 3 53054.1638... 230.334894. .. 36.6589371...
@ Acquisition complete and successiul 4 4 502311.3069.. 708.739237.. 127893530
L] (5] 122780865 1108.065277 .. 176.354066. ..

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 43
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SOL 200 Web App - Machine Learning Parameters  Samples  Responses  Download Results Connection Settings Home

Technology Partner

< 2
Select BDF Files
(- Eaa = 2 files selected
2. Upload files
Im PO '
After import, any Parameter, Samples or O List of Selected Files
Responses can be modified.
Select Parameters Configure Parameters
¢ 1 12 JI_3 Il_4 |l_5 |l_s& |l_7 1l_8 |l_3 || 1o | = Input
Delete Parameter Status Type Low High Comments
CONM2 995 999 2986 + n x1 © integer | Low High Field 3 of SPC
- 35 .56 a7
CONM2  18@@ 19999 1.8 . ) )
cow2  1ee1 19998 1.0 B =x O integer | Low High Field 3 of SP(
CONM2 lea2 199949 1.8
comi2 1603 19999 1.0 B =« © integer | Low High Field 3 of SPC
ConNM2 @4 19999 1.8
EIGRL 777 -8.1 1088, P N "
x4 integer Low High Field 3 of SPC
FREQ1 5 8.8 8.2 Sea n ° d -
MATL 1 3.47 1.153+7 7.76-4
MDLPRM HDF5 2
PLOADS 1 171 =15
PLOADS 1 172 -3.
PLOADS 1 16@ =52
PLOADS 1 161 =15
Questions? Email: christian@ the-engineering-lab.com ﬂ HEXAGON 44



