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What is CUBIT?
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The CUBIT Project

*CUBIT started as a research platform for unstructured quad and hex
meshing in the early 90s

* late 90s GUI was added
* early 2000s product focus increased to improve robustness
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Some Distinguishing Strengths

Complex Hex
Meshing

Contiguous
Assembly
Meshing
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L n

Scripting

Decomposition
Tools

Geometry
Clean-up &
Defeaturing

Local Hex
Refinement
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Complex Hex Mesh

Sandia
National
Laboratories



\

Structured vs. Unstructured

Structured Unstructured
1.Interior node valence is constant. 1. Interior node valence varies.
ie. number of elements at each interior ie. number of elements at each
node=4 node=3,4.,5...
2.Meshing algorithm relies on specific 2. Meshing algorithm applies to arbitrary
topology constraints. topology
ie. number of sides=4 ie. number of sides is arbitrary
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3D7?

Mapped Meshing Sweeping
(2.5 D)
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Complex 3D?

Partition & Sweeping

Block-Structured Meshing
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Partition & Sweeping

More complex solids can be
meshed by first doing
manual partitioning into
several sweepable sub-
solids.
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Partition & Sweeping

More complex solids can be
meshed by first doing
manual partitioning into
several sweepable sub-
solids.
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Partition & Sweeping
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Partition & Sweeping

More complex solids can be
meshed by first doing
manual partitioning into
several sweepable sub-
solids.
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Very Complex Solids

e
e

-y o

=) o
22 EYE
ﬁSOHt
v 2 9%
P e S o O
— a2 O 5 g
odapmm
o | 22585~
O<= 0 v Y =
n _— N s @
S |2%zcg8
o | S g@*2s EE
- O.luo

(D) getu.u.l
(b ebnde
bt .lomn
S | xg5=23F
P ngmmw
t,n om P

<>} .

B | E&gg2EE
o R
c S = =92
Z | 285483
C | Z2ES=E=T
o © Y o o S
. —_ < ST 2 » <

Part




BEOL 3D via chain, (a) plan-view of exposed

wires, and (b) cross section view of multi-
layered chain.

cutaway view, and (b) cross-section of W-filled via
surrounded by Ti and TiN linings and SiO,

3D virtual geometry of a via chain. The as-drafted
geometry is modified to resemble the fabricated

i
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' Assembly Meshing and

Gaps/Overlaps/Misalignments

[ cubie316

File Edit View Display Tools Help Entity i[5} Distance
DN NENN P 39990002 F2Q e EROT 4 Overaps 1)
Pn:u;v‘roolsl E— LR b|Pair3 -1

8= Prepare Geometry a0

Manage Gaps and Overlaps
B | Use the button beiow to detect any gaps or overlaps in your
Importor | Model
Create | maxGap 0005
Geome ——

% Max Gap Angle 5
tup FEA
Model

-
Entity ID Distance
-4 4 Overlaps (1) /
Prepare =
e 4Pair3-1

Velume 3
Velume 1

Validate

2
Define | Solutions

Possible Solutions

Subtract overlap from Volume 1

Subtract overlap from Volume 3 \

e

Execute

Also consider the following solutions available from the Cubit
Command Panel.

Intersect

Boolean operation to intersect overlapping volmes.

Tweak Surface

‘Adijust a surface location to avoid overlap.

Solutions

Possible Solutions

Subtract overlap from Yolume 1

|Subtract overlap from Yolume 3

More Information

E

Tool for quickly finding and fixing gaps,
overlaps, and misalignments in CAD
assembly models.




Local Hexahedral Refinement

* Fully conforming hexahedral
refinement

* User selects target elements
or geometry to refine

« CUBIT creates all-hex
transitions between refined
and coarse regions

Before and after Hex
refinement at a
selected surface

Top View — Original Mesh Top View — Refined Mesh

Oblique View —
Refined Mesh

ﬁamr;dia |
' ' ona
m Laboratories

Geological model locally refined near surface and at faults



CUBIT Scripting Capability

i Journal FlleS Fle Edt Tacls

=
— CUBIT Command Syntax mmviﬂfmﬁlﬁ D >aw

#{_file with path="'ViperPipelssenblyl-deconposed. SAT'"} ﬂ

—_ CUB T AutOmatlcaI |y eCh oes #{_hl_height=50.0} # Height of the cylindrical air

. . #{_hZ height=325_0} # Height of the cylindrical air
commands to create journal file |sCo =00 ¢ el mdrizal o
#{_radius=50.0} # radius of the cylindrical air
H #{_hZ = center=73_132} # z-location where the cylinder
- User Can Create and play Jou rnal #{_mam gtr_ azmuthal intervals=:z0} # The number of azmuthal interwva
. # MIST BEE EVEN!!! TIf specified
fl | eS # be =set based on the element =i

Height of the cylindrical air

#{_rum_ cone_intervals=4} The mamber of interwvals throwug

#{_num cylinder interwvals=4} The mamber of interwals throug

£
- APREPRO |an g u ag e perm itS #{_owerall esize=3.0} ﬁ Ignored if specified walue is
. . #{_radial bias=1.5} # Radial bias factor for mesh ex
basic programming and
. R . EEFFEEEEE RIS EEFE SRS EEESI IS LSS EEEEES 222 2200444
parameterization of variables

import acis {_file_with path}

i Pyth 0 n SC rl ptl n g pEddd it i i bbb sd it b a bbb bbb ittt bgtdd

##fF b rough check to sees if the model changed. If it did then this
H H #f#fF file is not cuaranteed to work any more.
— Full python interpreter included |32 o s s,

: #F{if (NumInCrp("solid wolumes") != Z0) }
In CUB IT #{PrincError ("ERRORL: The model has changed!!! This journal file may

#iendif}

- MO re CO n tro | th an J O u rn al fl I e EEFR R R FEF R EF PR EE I P FF R EE S PR EFR I EF IR EEEIIFFFEFIEEF I FETTE L

#fFf At the core of the model, there will be 4 solids which will be

—_ CUB IT Python Interface |nCI Udes f### with the tet-primitive. Set the size of this based on the

#{_mylen=Lengthic4)}

exten S ive API to CU B IT fu n Cti O n S #{_tetprimesize=_mylen/! num gtr_azmuthal intervals)}

Per m ItS Cu Sto m G U I Crea“ O n ####ﬁﬁ###ﬁﬁ####ﬁﬁ###ﬁﬁ####ﬁﬁ###ﬁﬁ####M###ﬁﬁ####ﬁﬁ###ﬁﬁ####ﬁ###ﬁiﬁ,ﬂ
with QT

Y
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Automated Geometry Defeaturing

Press “Detect Small
Features” button to run
diagnostics

List of geometric entities
that fail the diagnostic
test. Left click to see
solutions for an entity.
Right click to zoom, point
to, fly-in, etc.

List of specific

solutions for selected
entity. Left click to see
a preview of the
solution. Right click to
get help or execute the
solution (or press
Execute button)

@ Diagnostic

Problems
Detected

@ Solutions

IDNE NEMI P STDIIRIERAQAIEE (69 0/m /-
wiajele v f

|

Bemove Small Featutes

Small features can over-constran your mesh

and result in poor elements. Fust enter a size
il features.

Small Curve
Length IO. 1

Consider comecting curves of susfaces ksted
R below. Select a curve of surface to view the
S possible solutions of choose the
Auty ically Repair Probl button
below to let Cubst automatically corect the
problems,

Zapoumatizally Fieoalt Fioolsm;

e 49
©CuveS 007853982

5 Smal Swfaces () Avea
4 Suface 10 024838162
N

007853962

Surface 10

@+ Surface 18 061460876
i+ Surface 16 0619503178
+Surface 35 086134887

Solutions
E!l P l
> with Surface 11

~Composte wih Suface 15

1~ Composte with Sulace 13
Composte with Suface 12

~Rebuild Topology

“Remove Surtace 10

Also conssder the following sokutions -
avaiable from the Cubit Command Panel.

Real ion to make smal ad.
to a surface.

7
Composite Curve/Suiface
Virtual operations to combine adiacent .'J g

Sandia
National
Laboratories



Tools for Decomposition

File Edit Navigate Window Help

Find Enclosures

[ Model Navigator | [ Cubit Power Tools 52

[ Geomety vn | unty]
Gaps. Small Features

Volume ID(s) [T

-
=0

Unmeshable Volumes (1)
& Volume1

7 Cubit Tree &2

Name
9 Volumes
& Groups

=0

Full Tree ~

i) Model Viewer 52

=0

PHIVIIIRISRLELGDS-

Y

B Console 57

CUEIT Console

CUBIT> select surface 15
Multiple entities selected
CUBIT> pick volume

Now in Volume picking mode.
CUBIT> select surface 15
Multiple entities selected
CUBIT> pick volume

Now in Volume picking mode.

CUBIT> WARNING: Volume 1 (Volume 1) must b

it is not autematically mappable,
webcut volume 1 with plane normal
CUBIT> webeut volume 1 with plane
CUBIT> webcut volume 1 with plane
CUBIT> webcut volume 1 with plane
CUBIT>

LIRS

wve its meshing scheme e

submappable or sweepable.

to Curve S fraction 0 tolerant i
nommal to Curve 43 fraction 1 to
normal to Curve 55 fraction 0 to
normal to Carve 31 fraction 0 tolE|

< i

Outline | # Comm... |l NewC.. £3 = O

Mode - Geometry

Velume

EY

Webcut Operations

o

[Webeut Suggestions

Volume ID

Possible Solutions

Get Suggestions

‘webcut volume 1 with sheet extended from Su
‘webcut volume 1 with sheet extended from Su
'webcut volume 1 with plane normal to Curve
‘webcut volume 1 with plane normal to Curve.
‘webcut volume 1 with plane normal to Curve.
‘webcut volume 1 with plane normal to Curve.
‘webcut volume 1 with plane normal to Curve.
‘webcut volume 1 with plane normal to Curve.
‘webcut volume 1 with plane normal to Curve.
‘webcut volume 1 with plane normal to Curve.
‘webcut volume 1 with plane normal to Curve.
‘webcut volume 1 with plane normal to Curve

Types of Decomposition Cuts

*Planar

*General Surface
*Tool Body
*Sweep Surface

*Sweep Curve

CUBIT provides multiple possible
solutions and user selects the one
they want




Current Technology Thrusts

Hex Meshing from Parallel Refinement

Volume Fractions

Geometry Defeaturing

For Meshing Moving Meshes,
Mesh Morphing @ pandia

Integrated User Experience

National
Laboratories



Geometry Defeaturing

For Meshing

Sandia
National
Laboratories
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Automatic Geometry Defeaturing

Solid Model Facet Representation

Sandia
National
Laboratories
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Automatic Geometry Defeatur

Initial facets
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Final Solid Model
(Facet-based representation)

Original Solid Model
(ACIS-based representation)
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Defeaturing Tool

il Cubit131b
File Edit View Display Tools Help
DYE NEEN Pr 99999392 ELQAQ¢EEIDT,
Power Tools & X
[ ]& " |[@[8 [«]
Volume ID(s) all
Tolerance .01
Analyze ]
Entities to be Defeatured
Item Size
4 Small Curves (12) Length
b [¥] Curve3977 0.00227721
[¥] Curve 3970 0.00227721
[¥] Curve 3969 0.00227721
b [¥] Curve 3967 0.00227721
> [V] Curve 3935 0.00227721
»[V] Curve3932 0.00227721
b [¥] Curve 264 0.00227721
b [¥] Curve 261 0.00227721
[¥] Curve 255 0.00227721
[¥] Curve 253 0.00227721
[¥] Curve 205 0.00227721
> [¥] Curve 202 0.00227721
4 Narrow Surface Proximity (6) Area
[V] Surface 92 0.05205703
[¥] Surface 94 0.05205703
> [V] Surface 1421 0.05205703
b [V] Surface 1423 0.05205703 T
|[V] Surface 71 0.05205703 | /Surfoce 7]
[¥] Surface 1401 0.05205703 i
[ Highlight ] [ Draw ] [ Locate ] [ Clear
Defeatured Group Name
defeature_group
[ Keep Originals Sar!dia
( Exeaute National
Laboratories
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Eularian to Lagrangian Meshing

v,=073|v,=041|v, =043
v=027|v,=059]|v,=0.57

v,=000|v,=0.55|v, =038
vp=100|v,=045|v,=0.62

v,=000(fv,=0.79|v,=1.00
vp=1.00|v,=021]|v,=0.00

Sculptor is a new tool for
generating meshes from volume
Eulerian fraction data generated from
CTH for use in Sandia’s FEA

Lagrange

codes

CTH

(computed results
-

FEA Codes

Diatom
Definition
(geometry)

S




Scalability on fixed model size

Shapes Diatom
(2.26 Million Hexahedra)

250
» 200
©
C
8 150
<2
@® 100
E
=
Detail from helix 50
meshed at 2 .
dlffelretl‘lt 1 2 3 4 5 6 7 8
resolutions Number of Processors
\ 4
)

INdUuondi
Jd L Laboratories



A
Close-up view of hex
meshes generated at

two different time
stepsofas
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- 'Mesh Morphing for CAD

Parametric Shape Optimization

Initial Mesh

I >
[ 4

Analysis New Parameters

I >

Parameters

'
I >
4

Optimization
of geometric

-

Initial pa.rametric Model sent parameters for Geometry rebuilt with
model with mesh back for physics new parameters
analysis

A representation of the
procedure used for shape
optimization. The same mesh
is used on a new geometry

description at each iteration. Same mesh is morphed

on to new geometry

Sandia
National
Laboratories



Parallel Refinment with Geometry

I
g
|

T
T

Input Mesh 2 levels refinement 4 levels refinement 5 levels refinement
1,936 Hex 124k Hex 7.93M Hex 63.4M Hex
Sandia
National

Laboratories



STK Adapt is a Sandia (Trilinos) module which refines unstructured meshes.
Input mesh is an Exodus II file. Had no knowledge of CAD.

In previous releases, new nodes were positioned by evaluating element shape functions.

NRRARNNRR!

[IRNAE!

Zoom in of faceting

artifacts from original @ ﬁgﬁgﬁm .
mesh. Laboratories




New Workflow

Step 1 Step 2

Sierra STK _ADAPT imports the coarse exo file and 3dm files. The mesh

is partitioned to N processors. The 3dm file is read into the OpenNURBS

) geometry evaluator kernel. Global uniform refinement is performed with
Cubit exports: new nodes projected to geometryM- y

A coarse mesh (exo
file) and:

112 M hex elements

A geometry file 20 processors
(3dm

Refined nodes are placed

OpenNURBS) on original CAD geometry. [‘:,}i,“r';‘:,l




Example - Bone

Input Mesh
44.2M Tet

Input Mesh
5.52M Tet

Input Mesh

86k Tet

ia
ational
Laboratories
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N



Integrated User Experience

rraUl - DART Workspace/Documents and Settings/ejfried/Desktop/simple_hemi_1a.i - SierraUl E b 4

: FindEncosures : © B @ & [B] ¥ - & | SR et
[ Model Navigator & 2 % [ ¥ = 0| [ smple_hemi_1a.i 2 = 0| Model Viewer £ | = 8/ outine | @ New Command Panel 3 | =
5@ Groups i SIND LNIEAACLILUN USEAULLS Tl i M@@@‘ e e
¥ & e - Geometry
= Vol I —t |
7 e END CONTACT DEFINITION contacts
Volume 13
€ BEGIN FIXED DISPLACEMENT
Vertex
.xz:szz i: € SURFACE = surface 1 &)
i COMPONENTS = X Y 2
& é simple_hemi_1a.i END FIXED DISPLACEMENT
& [ serra smple_hemi Modiy
= ‘? ffr?(jz%‘:;::m‘ 9 BEGIN FIXED DISPLACEMENT
i @ Description € NODE SET = nodelist 99 |
& @ Finite Element Models ENDCE‘nggEg;‘:P:A)C( -
-} Functions lcoltapse Angle _|
= @3 Materials 7 )
o e naTeAL A S s>
i € NODE SET =
o seun e - - E——
e AEIAMA ERIAL Rigid_Boundary o ONENTS = Y Curve (c1)
AR END FIXED DISPLACEMENT [Jarc Length
@ parameters for model gpm
5o Rg curve (c2) I
':’gg;?;_)cu"daw @ BEGIN GRAVITY &2
i € FUNCTION = gravity accel
28 Procedl:;jes A ioProced @ DIRECTION =gnegat§ve z (® same Arc LengthO Perpendicular to c2
L] . At i A
; & %o;eg;r:s Bsadpnrocecire GRAVITATIONAL CONSTANT = §.81 OTangenttoct (O ArcLength

END GRAVITY

=@ AdagioRegion ( simple_hemi )
@ ADAPTIVE TIME STEPPING adapts
&-||4 Boundary Conditions

= BEGIN SOLVER £ XY Plot View 2 ]

“ﬁiz:‘g:t'ms 0 BEGIN CONTROL CONTACT g 4 20
B TARGET RELATIVE RESIDUAL = I
i - END CONTROL CONTACT [ i 5
& Initial Conditions 17
= toag;A g begin cg LS
-Q Output“ TARGET RELATIVE RESIDUAL = T
? MAXIMUM ITERATIONS = 20000 14
@ restart data cube_Restart 13
&9 ;
| S48 SOLVER ) o BEGIN FULL TANGENT PRECONDI = 12
® © ARIA REGION AriaRegion o St Bl — o
| v ;
® © SOLUTION CONTROL DESCRIPTION J 8 .
il g END FULL TANGENT pucomrnw } & ; :
+> Rigid Bodies | — | .
2 4 (s M | > 08
[ Sections e =
=% Solvers & Console &2 | X|GeE|rE-r3- =0
© AZTEC EQUATION SOLVER solve_temperat| CUBIT Console o
CUBIT geonmeLry visipliiily Ol1lL ‘AJ 05
Geometry visibility OFF. i 04
03
CUBIT> mesh visibility off 02
Mesh visibility OFF. 0.1
=3 00
CUBIT> graphics mode smoothshade \}",3 2 e 96, =L e 20
(%] m | u (<] m | (2] act_energy_comp

R © 1 items selected

Sandia
National
Laboratories



The Design Through
Analysis Process

p
JART

®°$ & & é}o N 1'090 ¢ & N Q,°% G,é&
€ @ N QQ & § & "ﬂ'% &
& Voes N & O
> C & & oy


https://dta.ran.sandia.gov/dart/HomePage

\

The Eclipse Framework

Eclipse was chosen as the environment in which Cubit and the DART Workbench are being
integrated. Eclipse provides a powerful plug-in environment ideal for integrating different
pieces of functionality. The DART Workbench was already developed within Eclipse. Cubit’s
GUI is built upon the Qt toolkit with Python as the glue between the Cubit GUI and the core
functionality accessed through a command line interface. The Cubit GUI is being replicated
within the new environment. During this process certain parts of the GUI are being

redesigned and improved.
S

%cllpse

HELIOS

Sandia
National
Laboratories


https://dta.ran.sandia.gov/dart/HomePage

SAW

Sandia Analysis Workbench

W SierraUl yments and Settings/ejfried/Deskt mple_hemi_1a.i - = |IC] m
| FindEnclosures | © B @ B [®] %Y - [ & | ¢ (R
O Model Navigator 3 =% [0 7 7 0| [0 smple_hemi_1a.i 2 | = 5| @ Model Viewer 52 | = 8| 8= outine | New Command Panel &2 | =8
- 1 DD AINAGOACLAUIN DSEAVLLD (el
@5 Groups | "J ‘ Mode - Geometry
-6 Vol |
@ Voumes END CONTACT DEFINITION contacts |
®-  Volume1
®-  Volume 13
& Volume 14 = BEGIN FIXED DISPLACEMENT Vertex (i
€ SURFACE = surface 1 e
# Volume 15 e
b Volume 2 COMPONENTS = X Y 2
Lo % 3 - END FIXED DISPLACEMENT
=8, simple_hemi_1a.i
? @z'f'?cjm:;::m' : BEGIN FIXED DISPLACEMENT
1@ Desaiption € NODE SET = nodelist 99 s
- Finite glement Models COMEGNBNTS| i~ X
END FIXED DISPLACEMENT [
@®-§& Functions lcollapse Angle E]
=-@3 Materials |
. : BEGIN FIXED DIseracEMENT —
© ARIA MATERIAL pbx 2 NODE SET —
e AE)I(A MATERIAL Rigid_Boundary COMEONENTS = Y Curve (c1)
rab END FIXED DISPLACEMENT [J Arc Length
@ parameters for model gpm .
& o R curve (c2) [
Z’g':l;?t‘;”ndaw - BEGIN GRAVITY @
L % procad € FUNCTION = gravity accel [
&% TTOCKS uerdes T ? DIRECTION = negative z || @ same Arc Length O Perpendicular to c2
?%‘);eg;f:rpegg'oproc i GRAVITATIONAL CONSTANT = 9.81 ||| OTangenttoci O ArcLength
I END GRAVITY [
= © AdagioRegion ( simple_hemi) | 7]
© ADAPTIVE TIME STEPPIN < ——
| ADSRTNETIME STEERINGAIADETY o BEGIN SOLVER | & XY Piot View £ | =l
|| Boundary Conditions
straint:
! § gz:tar;'” = - BEGIN CONTROL CONTACT =
"&Fa“ure s TARGET RELATIVE RESIDUAL = R B
i = END CONTROL CONTACT 8
& Initial Conditions i7
2 Loads 2
ot N 3 begin cg 16
@, Output TARGET RELATIVE RESIDUAL = 1.5
@ Z 14
o restart data cube_Restart MAXIMUM ITERATIONS 20000 .
# @ SOLVER y
i = . 2 = BEGIN FULL TANGENT PRECONDI “ 12
e i U automatic smoothing relal 1.1
L 7 e v .
#-® SOLUTION CONTROL DESCRIPTION 1 4
END FULL TANGENT PRECONDITI 4 1.0
© TRANSFER aria_T_to_adagio_T vl v e
o Rigid Bodies L) :
e [<] i | A 08
[ * sections L —
=% Solvers & Console 2 | ExGE| 2 B - 05> =0 o7
© AZTEC EQUATION SOLVER solve_temperat| CUBIT Console e
TUBLIT> QEONELry VISIDIILILY OLL [w]| o8
Geometry visibility OFF. = 0a
03
CUBIT> mesh visibility off 02
Mesh visibility OFF. 01
Ll 00
|v] 205 300 305 310 315 320

i | [ >
@ 1 items selected

CUBIT> graphics mode smoothshade

(<)

act_energy_comp



Find Enclosures © ©

-4 Groups
=@ Volumes
®-  Volume1

Volume 13

+
® @ Volume 14
#-  Volume 15
e

Cubit'Geometry
Navigation Tree

FAL

onsole
CUBIT> geonelry VISIDITILY OLL
Geometry visibility OFF.

CUBIT> mesh visibility off
Mesh visibility OFF.

CUBIT> graphics mode smoothshade
<

SAW
andia Analysis Workbench

Mode - Geometry

| Collapse Angle

Vertex ID
Curve (c1)
[] Arc Length

Curve (c2)

(@) same Arc Length () Perpendicular to c2
OTangenttoct (O Arc Length

Cubit

Command
Pamnel




SAW
Sandia Analysis Workbench

SA

¥ SierraUl - DART Workspace/Documents and Settings/ejfried/Desktop/simple_hemi_1a.i - SierraUl 1”,‘: /\,/\
Fie' Edit! Navigate, Window! Help
: Find Enclosures @ © B @ @ [&] %Y ~
i} 2 =R i Model Viewer &2 = O || 8 outline | @ New Command Panel 2 =
BND ANAEAACLLUN UEEAULLS :
o Grows P EDIIIBILRAPDS - riose-ceonery
= Vol T
i END CONTACT DEFINITION contacts .g Q| m
BEGIN FIXED DISPLACEMENT o )
Vertex -

SURFACE = surface 1

COMPONENTS = X Y Z 3‘ OB &
) END FIXED DISPLACEMENT
ycl - .
& 2 y . Modify
= Effgj:;ﬂ;::m' BEGIN FIXED DISPLACEMENT
® Description NODE SET = nodelist 99 X

=& Finite glement Models COMEONENTS, ;=X

-2 Functions END; FIXED ‘DISPIACEMENT Collapse Angle v

I Wkercs = BEGIN FIXED DISPLACEMENT VertexiD

© ARIA MATERIAL pbx
@ ARIA MATERIAL Rigid_Boundary
@ pbx

@ parameters for model gpm
@ Rigid_Boundary

NODE SET =
COMPONENTS = Y
END FIXED DISPLACEMENT

m

Curve (c1)
[[] Arc Length wom&
Curve (c2) F I '

m

BEGIN GRAVITY

@ Elastic -
B FUNCTION = gravity accel
=-@- Procedures e
% 3 DIRECTION = negative z
5-@ procedure ArpeggioProcedure GRAVITATIONAL CONSTANT = 9.81
= #5 Regions &

=-© AdagioRegion ( simple_hemi) END GRAVITY

@ ADAPTIVE TIME STEPPING adapt
@ || Boundary Conditions
e Constraints
@ ¢® Contact
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XML-Based GUI Definition

As the Cubit GUI has been replicated in the Eclipse environment powerful tools for automatically
generating GUI panels from XML have been developed. This has greatly facilitated the GUI
development process and will allow a user-modifiable architecture for GUI development and

modification in the future.

Command Panel 5 X

<sui:CommandDefinition xmlns:sui="http://vwv.example.org/siserr]

<?xml version="1.0" encoding="UTF-8"7> Mode - Geometry
<Command name="Cre, rvedrc'>
<!l-—— #*¥%% R = es - all three are on the arc **9
H Cre g e {Vertex|Curve} <id list> [Full]

2 @ Automatically
. n' t;isee d'_:ect,;;.:. Z;;f;’:f: Enh’ty'—Cur'u'E
s s e : enerated GUI
cend:_id> <end? id> Redius <vd & Q“ ,‘/‘ E #‘ g
I.; )t-xx;s' t,F: ?EE axis options *#*% —-> Action - Create from XML.

J/Help> B ﬂ ==
token="cr=ate curve arc" /> )u si =]

type="vertex-id" label="Start Vertex
jpe="vertex-id"” label=" Vertex I \

Arc Radius <value> [Center <x=0> «<y=0> <«

<Va
<Va o=
<Va jpe="direction dialog"” label="No ,
<op abel=r"Full Circle"s \ [Llne . ]
jord token="funll" /[ . .
- Build Using

abel="0ther Arc":> =
jord token="other arc" /> @ Vertex IDs

) Locations

«<Choice label="Center Angle'">

) Location and Direction

Cubit command defined - /

with XML.
2 e e
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Multi-Model for V&V and Multi-Physics

Cubit has traditionally only supported a single model at a time. However, part of the integration
effort will be to expand Cubit to use a client-server architecture which will facilitate working
with multiple models at a time. This need has been identified for Verification and Validation

studies as well as for multi-physics applications.

—>

Multiple mesh resolutions for a single CAD
model for V&YV studies.

Multiple mesh types for
multi-physics support.
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%‘Vision Going Forward: Collaboration!

*Open Source

*The CUBIT product will be going open source under
a very unrestrictive license (target date: end of FY12)

*Integration with the DART Workbench under Eclipse
plug-in environment

°Ideal environment for future collaboration

*Continue to modularize core CUBIT as plug-ins to
facilitate sharing and collaboration
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Contact Info

Brett Clark

Sandia National Labs
Phone: 505-844-0434

Email: bwcelark@sandia.gov
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