Workshop — Parameter Study,
Varying the Location of
Concentrated Masses

AN MSC NASTRAN MACHINE LEARNING WEB APP TUTORIAL




Goal: Configure multiple MSC Nastran runs

1. Vary the location of 5 concentrated masses on the
b rac ket O Display None I@|

NODAL/DISPLACEMENT_CPLX

Display Color Name
2. Configure 6 MSC Nastran runs, each run with a ] —— oot sURGRSE |
different position for the 5 concentrated masses : 110558 | SavpLE

model_0002 | SUBCASE: 1

- 2-1D: 955 | SAMPLE: .
3. Plot the displacement response at GRID 999 for all ] e
MSC Nastran runs o4 mocel 0204 | SUBCASE:
- - 4-1D: 555 | SAMPLE:
model_D0DS | SUBCASE: 1
5-1D: 595 | SAMPLE:

model_0006 | SUBCASE: 1

[=]
(=]
n = .

ZM - Z magnitude component **
m
]
[*5]

Sample € - 5 active CONM2 0 2 40 60 20 100

TIME_FREQ_EIGR - Time, frequency or real part of eigen value
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

Pressure loading
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GRID 1999 is fixed and not
connected to the bracket.
Any concentrated mass at
GRID 1999 has no effect on
the displacement response.
Concentrated masses at
GRID 1999 are inactive.

Fixed nodes

QJ CONM2 1000, 1001, 1002,
1003, 1004 at GRID 1999

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



Problem Statement

Design Variables

* x1: The grid point identification number
(field G) of CONM2 1000

* x2:The grid point identification number
(field G) of CONM2 1001

* x3: The grid point identification number
(field G) of CONM2 1002

* x4:The grid point identification number
(field G) of CONM2 1003

* x5: The grid point identification number
(field G) of CONM2 1004

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

CONM2 1000, 1001, 1002,
1003, 1004 at GRID 1999

\d#' HEXAGON

Monitored Responses

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

NODAL/DISPLACEMENT_CPLX

it

ZM - Z magnitude component **

0 20 40 60 80 100

TIME_FREQ_EIGR - Time, frequency or real part of eigen value
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Parameters

Sample
Number Status X1 x2 X3 x4 x5

Samples

6 MSC Nastran runs are configured

1 ] 19999 19999 19999 19999 19999

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

g5 19999 195999 19999 199499

\ B85 19995 198990 192940 a2
Consider sample 1
Parameters, x1, x2, x3, x4, x5 are all
set to 19999, i.e. the 5 concentrated
masses are placed at GRID 19999.
Sample 1 has 5 inactive
concentrated masses.

185 19999 85 19999 85

195 895 19999 82 85

Consider sample 2

[im]
N

95

< < < = Ol * I
© 0 0 00

Parameter x1 is set to 95, i.e. 82 85 185 1

CONM2 1000 is placed at GRID 95 Q

All other CONM2s are left at GRID
19999, which correspond to @
parameters x2, x3, x4 and x5.

Sample 2 has 1 active concentrated

mass and 4 inactive concentrated

masses.

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

1004 1001

1003 1002

1004 1001
10031002

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.

()
(@)

ONM2

Sample 4 - 3 active CONM?2 Sample 5 - 4 active CONM2 Sample 6 - 5 activ

Questions? Email: christian@ the-engineering-lab.com u I;'P.(gﬁgoN °



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

Technology Partner



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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e i Parameter Study, Varying the Location of Concentrated Masses @
Afrequency response analysis is performed on a bracket. The goal in this tutorial is to vary the position of 5
concentrated masses on the bracket and determine the displacement vs. frequency plots for each different
configuration of concentrated masses. In total, six M3C Nastran runs are configured, each with a different
configuration of the concentrated masses.

Starting Files: Link

. . Solution BDF Files @
Obtain Starting

Files
Find the indicated example

%v| & » albatross » Downloads » - | ﬁ-| | Search Downloads 2 |
Click Link
Organize * & Open = Share with - E-rnail Mew folder = [ 9
The starting file has been downloaded 2 =
r Favorites Heime
Bl Desktop ||_i|_] 1_starting_files.zip @
j, Downloads ~

':i-ﬂ Recent Places

When starting the procedure, all the 4 Libraries
necessary BDF, or DAT, files must be 5| Documents
collected and uploaded together. &) Music
Relevant INCLUDE files must also be [=] Pictures - 4] i | b
collected and uploaded. 1_starting_files.zip Date modified: 3/31/2020 6:19 PM
i " Compressed (zipped) Folder Size: 549 KB

Technology Partner

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



Obtain Starting
Files

Right click on the zip file
Select Extract All...
Click Extract

The starting files are now available in
a folder

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

%v|l + albatross » Downloads » - | +y | | Search Downloads pel |
Organize « = Open ~ Share with + New folder =~ O 9
% S — 2~ Mame * Date modified Type
B Desktop . 1_starting_files 11/26/202010:37 ... Filefy
{8 Downloads 1_starting_files.zip PUEVSVELEPEY T
E—-ﬂ'_ Recent Places Spen
& OneDrive Open in new window
(@ Extract All...
[l Libraries Edit with Notepad++
@ Documents =| Open with...
J' Music
([ Pictures Share with 3
E Videas Restore previous versions
Send to 3
*d Homegroup -
18 Computer Copy
Fi Create shortcut
€ Network AL Delete +
i 1_starting_files.zip Date modified Rename
by Compressed (zipped) Folder Sizg 7
Properties

m

@ Li]] Extract Compressed (Zipped) Folders

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

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

@@ﬂ U « Dow.. » 1_starti..

- | 3 | | Search 1 startin... 2 |

Organize = Include in library = = 3= « i a
¢ Favorites Mame

Ml Desktop [ bd04bkt.dat

4. Downloads @

ci-:'; Recent Places
% Downloads (VBo:

3 Libraries
@ Documents

JF Music

[ Pictures

i Videos

l 1 item

.4 HEXAGON
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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

®

D | () <[ < oov. » L.

MSCAMASTRAN Input File

ana

M5C Mastran

. ¥ caparici b Downloads » 1_starting files (2\ - | +y | | Search 1 starting_files pal |
\“~/
Organize = Mew folder =~ [ 0
¢ Favorites *  Mame ‘ Date modified Type
N
B Desktop | bd04bkt.dat (3) 7/5/20227:55 AM  Notepad++ Docu..
4 Downloads ~

(E_-ﬂ Recent Places |-
5 Downloads (VBo:

[ Libraries
@ Documents
J' Music
[&=] Pictures

i Videos

LA i

| 3

File name: bd(4bkt.dat

II::"-.Ll serghcapancihDownloadsh1_starting_fileshbd04blt. dat

Optianal keywards

e

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

Cancel | Clear |

| Input Files (*.baf;".dat) -

@Qpen [+] [ cancel ]

!.4

iG,

(= E@]=]
- |1"’~ | | Search 1_startin... 0 |
Organize = Include in library = » = = [ g
‘p':{ Favorites = Mame
Ml Desktop [ bdD4bkt.dat
& Downloads [ bd04bkt.f04
"5l Recent Places hl(id bt 6
5# Downloads (VBo: bd04bkt.h5
[ bd04bkt.log
[ Libraries || bd0dbkt.plt
| Documents S Fe—— P

l & items

HEXAGON
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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
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SOL 200 Web App - Machine Learning  Parameters  Samples  Responses  Download  Resulls Connection  Settings  Home

< >

Select BDF Files

@ 1. Select files Al

Inspecting: 100%

Select BDF Files O

Uploading: 100 %

Click Select files

%v| . » caparici » Downloads » 1_starting files - | +4 | | Search 1 starting_files 2 |
Select the indicated files P ———— = A @
CIle Open _ik. Eatnies : Name Date modified Type Size
M Desktop |[& bel04bkt.dat kZ ) 7/5/20227:55 AM  Motepad++ Docu.. 36 KB]
. . i Downloads
Click Upload files 8. Dowinlos

"E—-ﬂ. Recent Places
5 Downloads (VBo:

[ Libraries
[ Documents
When starting the procedure, all the Igl ::::5
necessary BDF, or DAT, files must be B2 Videos
collected and uploaded together. Ml
Relevant INCLUDE files must also be n!gctr:c?t;sk -
collected and uploaded.

3 Dawnlaads BWR T

File name: bd04bkt.dat ~ | Custom Files (* b ".dat;inc;" |

@[ Open [v| | Cancel ]

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

Select Parameters

Input
P t Delete Parameter Status Type Low High Comments
a ra N I e rS ¢ 1 |12 113 _|l_4 |l_s B « © integer | Low High Field 3 of CONM2 10
Set the following fields as parameters n x2 ©  integer Low High Field 3 of CONM2 10
x1: The grid point identification
number (field G) of CONM2 1000 CONM2 999 999 .8986 B © integer | Low High Field 3 of CONM2 10
. o T + 35 56
x2: The grid point identification - - -
number (field G) of CONM2 1001 cowM2 1000 1.9 a - O |imeger || o S
x3: The grid point identification Conr2 leel 1.8 @ n x5 ©  integer Low High Field 3 of CONM2 10
number (field G) of CONM2 1002 coNMZ 1882 @ 10
x4: The grid point identification CONM2 1843 1.8
number (field G) of CONM2 1003 CONMZ2  1@84 1.8
x5: The grid point identification EIGRL 777 —w.T——T2ea.
number (fle|d G) of CONM2 1004 FREQ]. g G.0 8.2 SEE
MAT1 1 3.47 1.153+7
A paramej(er has been created for the MOLPRM HDES 5
selected fields
PLOADS 1 171 -3.
PLOADS 1 172 -3.
Bulk data 'entrles will aI'WayS be PLOADS 1 160 -3,
displayed in the small field format. PLOADE 1 161 3.

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  Parameiers ~ Samples  Responses  Download — Results Connection  Seftings  Home

_@_ <>

Configure Samples Samples to Run

Design + Options S
User-defined w @ @
+Info @ + Add Sample with Original Parameter Values

S a r r ] p | e S CSV Export CSV Import
] Export I Select files Select a CSV File m

Click Samples
Click + Options Parameters
Click Add Sample with Original Parameter Sample
Number Status x1 X2 X3 x4 x5
EIIES
B © | 1999 19999 19999 19999 12999
Click Add Sample 5 times
B: O | 19999 19999 1899 12999
Click 10 on the pagination bar to display at
most 10 rows on the table @ [ JE! ®© | = 19999 19999 19999 52
6 samples have been created (% I o 18see # 19999 55
B () 195 95 19999 92 85
* Each sample is a new configuration of the
FE model. MSC Nastran will be run for n 6 © g2 25 185 195 95

each sample.

Technology Partner
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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

1 ©

< < < = Ol * I
© 0 0 00

Parameters

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

Technology Partner

x1 x2 X3 x4 x5
10099 10999 10900 19940 19904
g5 19955 194959 19959 192949
85 1995% 194959 19959 g2
135 10999 a5 10909 a5
105 o5 10909 a2 a5
02 85 15 195 as
® 10 | 20 30 40 50
.4 HEXAGON 2




SOL 200 Web App - Machine Learning  Parameiers ~ Samples  Responses  Download  Resulis

(1)
o/
Upload .h5 File
@ 1. Select files G IEL 3
@ 2_Upload files
Click Responses
SR %-“ﬁ « | Downloads | » 1_starting files ~ | 43 || Search 1_starting_fites o
Select the indicated file Organize +  New folder = 1l @
B Desktop * MName : Date modified Type
Click Open g Downloads  — = N : :
§g] Recent Places [ bd04bkt.nS (\3/) 7/5/2022805AM  HS File
Click Upload files 5 Downloads (VBo:
[ Libraries B
@ Documents
* On this page, the H5 file is uploaded to o' Music P
the web app. =] Pictures
B videos
1% Computer - < i 3

File name:  bd04bkt.h5 bt ']

[~.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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Fel-E- ]
{ H\_—) | <« Dow.. » nastra.. » - |-¢'-¢ || Search nastran_working_directory ol

Sta rt M SC N aSt ra n Organize « Include in library + Share with MNew folder =~ 0 @ Open File - Security Warning =
= : Mame z Date modified Do you want to open this file?
1. Inside of the new folder, double click on w0 Favorites
Start Desktop App Bl Desktop | app 7/5/2022 8:54 AM MName: ..astran_working_directony\Start Desktop App.Ink
& Downloads |_| app.config 7/5/2022 8:54 AM L Publisher: Unknown Publisher
Click Open, Run or Allow Access on any il Recent Places | _| [0 model.bdf 7/5/2022 &:54 AM Type: Shortcut
Su bsequent windows L Downloads (VBo: 7 I!TT medel_0001.bdf 7/5/2022 8:54 AM From: Ch\Users\caparici\Downloads'\nastran_working_...
IQ{ model_0002.bdf T1/5/2022 8:54 AM
MSC Nastran will now start =g Libraries 7 model 0003.bdf ey @[ Open | | Cancel |
@ Documents W léfr rmodel_0004, bdf 1/5/2022 8:54 AM Mlways ask before opening this file
JT Music IQ{' model_0005.bdf 1/5/2022 8:54 AM
One can run the Nastran job on a remote =] Pictures i model 0006.bof 7/5/2022 8:54 AM i While files from the Intemet can be useful, this file type can
machine as follows: B Videos 7] Start Desktop App @ 7/5/2022 8:54 AM ‘g 2:‘;"{;:2";;;&”3?“{%;@?& -nigg” do ot trust the source, do not
1) Copy the BDF files and the INCLUDE files to ~ I = =
a remote machine. 2) Run the MSC Nastran )
job on the remote machine. 3) After l LEs
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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Review Results

The Monitored Responses web app is
opened

The rl response corresponds to the
maximum displacement at GRID 999 across
all forcing frequencies

A. 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.

SOL 200 Web App - Monitored Responses

Value

Monitored Responses

Label Datasaet Name

nl i NODAL/DISPLACEMENT_CPLX  *

= @

n: B .
(| NODAL/DISPLACEMENT_CPLX
ri_1 NODAL/DISPLACEMENT_CPLX
=2 NODAL/DISPLACEMENT_CPLX
(i e NODAL/DISPLACEMENT_CPLX
r_4 NODAL/DISPLACEMENT_CPLX
1.5 NODAL/DISPLACEMENT_CPLX
1.6 NODAL/DISPLACEMENT_CPLX
M7 NODAL/DISPLACEMENT _CPLX
ri8 NODAL/DISPLACEMENT_CPLX
19 NODAL/DISPLACEMENT_CPLX

« 2(3|4|5|6 7 |..|M

e e

Field

ZM

M

ZM

ZM

ZM

ZM

ZM

ZM

ZM

ZM

ZM

»

-

e Bt (SER  ILET

s AL ST AL 0 )

Response

Wl Display MAX and MIN | & Download CSV | fli Reset Filters

Field Description Current vVall
Z magnitude component == *

Z magnitude component == 0.050608935364:
Z magnitude component = 0.050608935364:
Z magnitude component = 0.050629383090
Z magnitude component = 0.0506908270701
Z magnitude component = 0.050793570946:
Z magnitude component = 0.0509351249741
Z magnitude component = 0.0511252123851
Z magnitude component ** 0.051355778516!
Z magnitude component ** 0.051631002907:
Z magnitude component ** 0.051952314661:

] 20 | 30 | 50 | 100

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

et

Home

W Szmple 0001

B Sample 0002

W Szmple 0003

B Szmple 0004

W Sample 0005

W Szmple 0006

st pgESLEMOL
Monitored Responses from Each Sample
0001 ooo2 0003 0004 C
[ 1.1916060448515353 0.7537704266123554 0.9552510468587065 0.6012526173004038 0.538251. ]

0.05060893536426272 0.050(: 2544 591775 | 0.05060893544638503 @ 0.050608935446096064 0.050608!
0.050629383090729015 = 0.0507 513045424 | 0.050794315229207895 | 0.05117156823252348 | 0.051249
0.05069082707001812 | 0.051135648713305316 | 0.05136025379389051 0.05294026806581755  0.053279:
0.05079357094684524  0.05181184014377652 | 0.05233747759685566  0.056188347103022576 0.057069(
0.050935124974652464  0.052793376556925 0.05378197382281801 0.06149585584944545895  0.063444
0.05112521238574228 0.05411911424083467 0.05578352166033682 | 0.07007347328429885  0.074237!
0.0513557785168971 0.05584553298102757 | 0.05848101917086541 0.08462317270969963  0.094109:
0.051631002907274196  0.0580533467085918 0.06208996527967659  0.11252435151143514 0.138818¢
0.051952314661253156  0.06085818552001865  0.0669537699996254 0.18277865844766644  0.312223

4
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SOL 200 Web App - HDF5 Explorer  Acquire Dataset  Plots Browser  Combine Plots  Last Plot Added

Plots Browser

®

Ty =yerE] NODALDISPLACEMENT_CPLX (3)
Revi eW Res u |tS Multiple HDF5(.h3) files have been found. 4 )
1] Select a file
A new window is opened 2) Select similar files
OK - model.h5, model_0000.h5, model_0001.h5
OK - nk098.h5
Select all 6 H5 files NOT OK - nk98.h5, model_0000.h5, model_0001.h5

3) Click Continue to start the HDFS Explorer or

Click Continue click Skip to ignore this step

’

™ . T magsids cemponen:

model_0001.h5 =

The HDF5 Explorer is automatically opened.

Click the indicate image

FiTes renuenry of res Bar of g veue B SREC) EIGR . Time. freguency of real part of spen value

The HDE5 Exolorer is broken into sections Plot# 1 -1D: 999 | SAMPLE: model_0001, Plot# 2 - ID: 999 | SAMPLE: model_0001,
Aequire Igataset— Specific datasets fr;Jm L model_0002, model 0003, ... | SUBCASE: 1| ZM model_0002, model_0003, ... | SUBCASE: 1 | ZM
the H5 file can be extracted in this section. \_ vs. TIME_FREQ_FIGR ) vs. TIME_FREQ_FIGR

Plots Browser — Use this section to navigate @ : )
every plot created. Ml ﬁl
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.

Technology Partner
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SOL 200 Web App - HDF5 Explorer  Acquire Dataset  Plots Browser ~ Combine Plots  Last Plot Added Connection  Home

Plot - NODAL/DISPLACEME NT_C PLX -pict# 1-10: 000 | SAMPLE: model_0DD1, model_0002, model_DOD3, ... | SUBCASE: 1 | ZM vs. TIME_FREQ_EIGR n

©) @)
@ O Display None | & Display All

Vertical Axis [}
NODAL/DISPLACEMENT CPLX ,
Display |Ceolor Name
ZM - Z magnitude comp v
0-10: 999 | SAMPLE:
5 [~ model_0001 | SUBCASE: 1
Horizontal Axis
1 1-10: 855 | SAMPLE:
TIME_FREQ_EIGR-Ti w model_D002 | SUBCASE: 1
B 0 2-1D: 9599 | SAMPLE:
R - R |t oo model_D003 | SUBCASE: 1
+ Options
0.1 model_0004 | SUBCASE: 1
A Displacement vs Frequency plot is * J; ] j— 4-D:555] SAMPLE:
displayed t‘ madel_0005 | SUBCASE: 1
=
z 5 S-ID: 599 | SAMPLE:
Cl k D | N 8_ @ model_000E | SUBCASE: 1
ick Display None E oot
L=}
. . Qo
Mark any checkbox in the Display column =
to turn plots on and off S
1]
E
Each plot is the response at GRID 999 for ~ 1E-3
each sample =
2]
1E-4)
2]
+ View Filters and Plotted Values 20 40 80 &0 100

TIME_FREQ_EIGR - Time, frequency or real part of eigen value
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End of Tutorial
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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 37
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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 40
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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%

© m=m

q ] % %| . « Dow.. » nastran_working_directo... w | *¢ || Search nastran_working_direct... S
Click Select Files | @ | | | |
COrganize = Mew folder g,
Navigate to the folder named e . 0 e
nastran_working_directory I Favorites Marne Date modified Type
4 app 77572022 8:54 AM File fol
Select all the BDF files AND the app.config B Desktop ; s ;
file 8 Downloads . temp_files_900 7/5/2022 8:57 AM File fol
. (E':I.- Pre iR L | u app.config 1/5/2022 8:54 AM COMFI
Click Open 3 Downloads (VBo) | |l model.bdf N 7/5/20228:55 AM  Motep
il model 0001baf  ('3) 7/5/20228:54 AM  Notep|=
Click Upload files B Librarics [ model 0002.bdf 7/5/20228:54 AM  Notep
[ Documents |lwl model 0003.bdf 7/5/2022 8:54 AM  Notep
Nk [of model_0004.bdf 7/5/20228:54 AM  Motep
] Pictures '[&f model_0005.bdf 7/5/20228:54 AM  Motep
; model_0006.bdf 7/5/2022 8:54 AM  Notep
All imports require the app.config file to B videos I |IE = | F

be selected.

File name: "model_0006.bdf" "app.config" "'n + [Custam Files (*.bdf:*.dat:*.inc:* v]

@[ Open v | Cancel ]

Questions? Email: christian@ the-engineering-lab.com u HEXAGON 41
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SOL 200 Web App - Machine Learning  Parameters  Samples  Responses  Download  Results Connection  Seitings ~ Home
@7 <[>

Upload .h5 File View Responses to Monitor

@ 1. Selectfiles  IIELUE] Monitored Responses sl Hide/Show Columns | ¥ Reset Filters | & Download CSV

Monitor the response  Monitor the ma

Lower Upper of the FINAL design response, w
. Delete Label Status Objective  Bound Bound  cycle (SOL 200 only) greatest :

n mn O v Lower Upper v Yes - Monitor thi

Select Responses to Monitor Session D’ 7860

5| 10 | 20 | 30 | 50 | 100 1

Select Dataset = Acquired Dataset ali Reset Filters
Import | |
For the Response section, the H5 file will need
to be re'UploadEd . SOL 200 Web App - Machine Learning Parameters Samples Responses Download Results Connection Settings Home
| k <>
Click Responses .
Select Responses to Monitor : : : ;
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
B SUMMARY/EIGENVALUE - 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 'l [~} ~ Lower Upper v Yes - Monitor thi
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
: v : v @
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 42
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SOL 200 Web App - Machine Learning  Parameters  Samples  Responses  Download — Resulis Connection  Seftings ~ Home

Technology Partner

i
Select BDF Files
SEERRIES 2 iles selected
| '
p OJ List of Selected Files

After import, any Parameter, Samples or

Responses can be modified. Select Parameters Configure Parameters
< ) | e ] [ S O | SR, SR (il WO ) e e e o f S RS R TR = Input

Delete Parameter Status Type Low High Comments

cowz 999 999 0986 - 8 « © integer | Low High Field 3 of CONN
+ 35 .56 a7
Egmi 1@2 ;Z B8 = © integer | Low High Field 3 of CONN
ConNM2 182 1.8
conMz  1ee3 1.9 n X3 © integer | Low High Field 3 of CONN
CONM2 leas 1.8
EIGRL 777 -8.1 laea. i Low High Field 3 of CONN
FREQ1 5 @.2 8.2 Sea n x4 ° mteger o < Ie ¢
MAT1 1 3.47 1.153+7 7.76-4
MDLPRM HDF5 2 n Xo ©  integer Low High Field 3 of CONN
PLOAD4 1 171 =
PLOADS 1 172 1
PLOADS 1 168 =3 N
PLOADS4 1 161 =3
PLOADS4 1 162 =3
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