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= Problem Space
= The Eclipse Framework
= Tool Case Studies
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Support the Design-To-Analysis process, rh) s
capturing data in context

Design Model Analysis Model ) i Results
Simulation .
Development Development Processing

Z
‘ \ / \ \ \,

Uncertainty Quantification/Design Improvement

Model
Database

Other databases that contain

o8
ﬁ technical basis data (e.g.,
f——

ROA, product acceptance,

— flight test, lab test, etc.)

Technical Basis
Database

Requirements
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Integrating Analysis Systems

Model Building

Workbench Central Repository
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Job Submission & Remote Viz

Traceability
Provenance

Knowledge Retention

Disaster Recovery




Sandia Laboratories ) i,

= Scientists
= Engineers All working together

= Developers

« Wide variety of software in use
« Commercial
* |n-house
« Corporate services available
 Change is a given

 How to make everything work together?
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OSGi Architecture

Life Cycle

)

Execution Environment

Java VM

Native Operating System
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Bundles )

Tool A

Bundle A Bundle B Bundile C
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Tool Interactions )

 Ais an input deck editor » Cis aplotting package

e How canAuse Cto
Tool A plot functions in input
decks?

Bundle A Bundle B Bundile C
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Direct Dependencies ) .

Tool A

Bundle A Bundle B Bundle C

« Hard-wired dependency
* No user choice

_ _________________________________________________________
SAND #2012-9091 C




Extension Points

 “Inversion of Control”

« Framework gives A a list of extensions at runtime

Bundle A

Bundile B

Bundle C

4

| 1]

Extension point
(Interface plus
property list)

Extension
(Implementation plus
property values)

Sandia
National _
Laboratories
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Extension Points ) p_

Tool A

Bundle A Bundle B Bundle C

« Compile-time dependencies
« User choice enabled
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Bridge Plugins ) .

Tool A

Bundle A Bundle C

« Tools are independent
« User choice enabled
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Object Adapters

= Adapt one object type to another
= |Adaptable interface
= AdapterManager

= Any bundle can provide adapters

= No need to use common interfaces!

Sandia
National
Laboratories
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Eclipse platform selection service

Cubit VTK Viewer Eclipse Sierra Editor

; . 57 = E|| Selection [1] Infoef.i 23] - O

@ @ g 0 i g » Q Q 'G @ l % - begin parameters for block block 1 —
« v 1 material mat 182 E
Sewlce : solid mechanics use model ir'|cc:|ﬂ|:=ri:ssil::'l.!:_saliquI

+ __ﬁ section = solid_1

+__ end parameters for block block_1 E
— — =

g &= begin parameters for block block 12 il
g material mat 12 L

— — IR RN

Common Model Navigator

BEHYTE

F Gk Groups
b i Volumes

v &, InfDef.i
&q_s_luhs

Properties View

—— _’ @ sierra 155/70R13_Lightweight_Tire_Inflate
‘ > {HCoordin ates
o b (1) Description
EPrueniesE@l R =¥ =0
P! B 5 o ¥ & Finite Elernent Models
Property Value b @ constraint
TGeneral

¥ @ contiguous

Arributes N
olor Not Set .__} block_1 ( mat_102 )
]

@ block_101 { mat_101)

Description —
Elerment Count 1080 . @ block_102 {mat_11)
Element Type TETRA i @ block_103 { mat_101) 1

Id 1 v @ block_11{mat_11) 1]
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Object Action Contributions

=  Eclipse Command/Handler/Menu framework

= Action enablement based on selected object type

E Model Navigator =0

r Geometry | Utilities y
Blends Defeaturing Webcut

Small Features  Gaps/Overlaps
Volume ID(s) _

Shortest Edge Length 1.0

= |mplemented once, available in many places

Upper Bounds 350 @
Lower Bounds [ 10 @
4 [ Power To... | — O
= = Entity Length/#
— ? 2 = 03 @ I Short Curves(0)
= & e Tk =5 il Model View - mymodel. &3 XYP!Dt\ﬂew‘ V%Demoz.i ra » Narrow Regions(0)
§ - -
B0~ P RPRIEZAQGIERIDT > Eolobs > Sharp Intersections(0)
Y —— v D sierra ¥Small Surfaces(2)
:@Gr(l:-ups {"'Coordinates ﬂ Surface 75 0.65519%
o~
& Volumes () Description .' )
¥ @ Volume 1 Zoom To

'@Finite Element Models
v © mymodel Rotate About

@ block_2 (al7075t6 ) Fly Into

- Locate

> [i Surface 1

Zoom To

Rotate About Rotate About Fly Into Draw

Lo T —
Fly Into Locete Locate Isolate

Locate Draw Draw Toggle Visibility
Draw Isolate Mesh
Isolate Toggle Visibility ¥ Delete = Delete Mesh
Toggle Visibility Mesh Reset
Mesh Show Quality View Show Qualit
. . ow Quali
Delete Mesh G wierniaion List Information > A Y
s HRIgid Boges . . i
::set ' 0 Apply Load > [Sections ve _1 List Information > J
ow Quality Ly Apply Boundary Condition > %V solvers v
List Information > ! T— B akle H. Assign "‘_‘a‘e"""r. . ’ =] € > IR RIL
b [ Surface 24 4
b [E Surface 25 1 =
Sierra Editor Tree ~ Cubit Model Tree

Model Tree Model Viewer (via Object Adapter)
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Eclipse “Perspectives”
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= An arrangement of views, buttons, menus

= One button push separates these two screens

806 Cubit - DART Workspace/Users /ejfried /model.i SimUlL ‘=’ 806 CompSimU| - DART Workspace/ Users/ejfried/model.i - CompSimul =
B INSmpem|¥ |00 aR e Xy | NEUprE |5 0808 |88 i .

5| @ cubit | & Compsimut [ @ Cubit A CompSimul
[ Cubit Tree 2| [ PowerTools| = Ol Model View - p1 52 | T . il 4= Model Naviga... 52| T Power Tools| = B[4l Command Panel | [ Settings 52 | 57 = O @ Model View - p1. 52 | 2 X¥ Plot View| ]

Full Tree ~ FBILRAGIEEDDT I EE R A Ceomery BS 0 E[E% 0 T pressure I-BRIL2RAAQITHEHIDI L EH A
i -~ ¥, model.mdl =
$gAssembies ftitinny = Summary

> € volumes vSimulation [model]

» B e |[&Boundary Conditions General Information

» @slocks ¥ Constraints

» B sidesets P coract Name o1

> i Nodesets %g:(’:ms Locstet n:. (PSR

()

5, Failure Mocels
¥ @ Finite Element Models
® fem
v & Functions
0 fL- piecewise linear
£ nitial Conditons
¥H]Loads
© pressure o1
» ) aerials
Q, output
» @ procedures
»%g Regions
-+ Rigid Bodies.
['Sections
» @ Solution Control
» %V solvers

Details

Parameters|

© scale factor = 4
© surface - surface_1
© function = f1

K

gt
lregonasage  F@@H /o pLHA—+S
k=3

=0

preconditioner - elastic P

(CkimsdeliaZ

end
begin pressure pl
scale factor - 4

¢ E surface = surface 1 )
Srroperies X[ [E 3 A 7=0] Ay [ Properties 3¢ Function = £1
Property Value - - Froperty Value o et )
(cwonsige D@ H /o $OHA—+BHE i
end adagio procedure adagio_procedure od!
=) Console 33 | [ Cubit Command History | €] Error Log | HAE-ri-= 0
cuarr Console ) Consoe 5 | [ Cubit Commang History B[~ E-03- =0
r ‘CUBIT Console
CUBIT> select sideset 1 CUBLT> select sideset 1
Multiple entities selected 0 Multiple entities selected 0
CUBIT> 4 CUBLT> 4
cunrrs . cwerrs .
o* ot 140 : 32 : 1272] begin pressure code/version: adagio 4.24
i} 4 = 4
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Sierra Analysis Codes

= Single framework

= Many different physics codes (Thermal, Structural)

= Used separately or coupled

=  Available commands described in XML

Sandia
National
Laboratories
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Sierra Editor )

= Reads XML and provides
= Syntax highlighting

[i] post_process_ther... [i'] AFF-tet-fine.i 52 ] [i') SV5-fine-mod.i ‘ [i] p.i |”7 =0
S e =

u M M 3 Begin Finite Element Model AFF-tet-fine N
alidation Ry bl it
5
6 End Finite Element Model AFF-tet-fine
7
. C I t' 8= Begin presto Procedure prestoProcedure
mpletion a
O p e O 18= begin presto region prestoRegion
€11 use finite element model aff-tet-fine
12 i
. €13
= Content assist .
15
% 16
17
. . 18
. 19e
yperlinking
g 21
§ 22 ack 3
23 end prescribed displacement pd
- . 24 end presto region prestoRegion
25
Supporting other codes 2 e rces rsrcer )
27
28

298 BEGIN DEFINITION FOR FUNCTION horizontal
ELE BEGIN VALUES

= Same XML format for commands o

= Syntax implemented with code module
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Sierra Builder

= Builds on editor to provide
= Fully-graphical model building
= Generated dialogs
= Custom dialogs (via extension point)

= Tree-based navigation i

=
INEupprm ¥ @@ N PR SR TR
| A Compsimul.
- Model Naviga... 52 |1 Power Toots| = 01 | Command Pmelw {5 ¥ = 0| Model View - p1 |2 x plot View 58 S s =0
(= 13 || pressure :;
¥ [ Parts B = summary 12
v, pl [cub) 14
P &3 Groups General Information =
» @ Volumes )
» @ Blocks N L i
» 5 Nodesets L4
v 5 sidesets Located in: | adagio region adagio 2] =
B sigeset 1 o
Simulation [medel] - =
|4 Boundary Conditions i— =2
H Constraints Parameters | ‘;:
o contact © scale factor = 4. o
L Coordinates ® surface = surface_L o5
(D) Description o
5 Failure Models e
» @ Finite Element Models o
» |2 Functions Add all
& Initial Conditions : =
vl Loads 3 Delete ®| active periods
© pressure pl Reset Zoom block g
» G Materials Refresh Display element e
G, outpur Al Visible external force contribution output name |
b $-Procedures e rE—— field variable =g
» s Regions function =
- Rigid Bodies [ inactive periods
" Igs““““‘ g rnedea € node set subroutine
» g;v::::‘::” el = [ Summary | object type
L read variable
[ Properties ?:47| [E[ =~=8 Rinction [77 B end  remove block 0]
Property. Value o peg ooV surface L
. scalar source variable s
| scale factor ve
_ subroutine debugging off |
El console §  subroutine debugging on I-r4+= 0
CUBIT Consoli  SUbroutine integer parameter: |
" subroutine real parameter:
CUBIT> dist  gyproutine string parameter: m
CUBIT> surface x
CUBIT> surface subroutine v
€ 31| € = time -
| me wvelocity damping coefficient 4
/)
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CUBIT Mesh Generator

= C++ library
= |nteractive application
= Existing Qt GUI

= |mperative command panels
= Properties view

Sandia
m National
Laboratories

4l Cubit 14.0b

= VTK-based viewer s TS T T

Power Tools
P B @ (& (¥}

[ ] CO n S O I e CU:nnview‘ full Tree o &

= Qur approach: keep mesh
viewer, recreate the rest of
the GUI

““z
Q00000000 PEAI

Working Directory: /Users ejfried/Desktop/

eading element biock S with 2112 elements of type TETRA...
uccessfully read 2112 elements for block 5.
of type TETRA... )

of type TETRA...

of type TETRA...

doaa
L EEIY

Command Line 00
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CUBIT: Command Panel Builder

= Novel XML format . wc
= Describe command, not GUI F:l@ﬂ*
= “Hints” for GUI implementation 'mq, e
" Testing for panel generator -'j:”* —=TxTs
& | %
—_— 3

Volume ID(s) )

Select Auto Clean Method

%) small Curves

() small Surfaces

() split Narrow Regions
() Force Sweepability

Small Feature Threshold Size 0.1

.:' Preview ':. (Applv )
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CUBIT: Native Code Integration ).

=0

: C R SR
= Generate glue code with SWIG L LI T FELENE R

= Less than 500 lines of
handwritten C++

= Platform-specific fragments

r HaaHd /s 240 A~-4+9HB
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Data Management

Simulation Data Management

Job Management

Ll LT

£¢ [ SOM! 85 Model Building: & JobSubmissig

-+ @@

| & projece Navigator | 5 |[[] *3_point_bend_test1.i 5 | = O[3 outiine | %3 job status 52 [~ S wfET =0
) =1 . = 1e# Generated by: PG
i Tea mS BPEa & BBl /:> Z # SIMBA versiﬁn 67 Build number 3201(Ad-hoc). Name Aﬂ |5;_;age que!'zsmus'. 7
» (5% DAKOTA-Milestone 5 % Built on ajfried-dell ot 4/23/2000 12:03:47 Joint_model_SALIN |Finished | Completed [Tue Nov 26 15.58.20
» t'_ﬂ>ianaich_T'ralH¥rlq 4 # Exported on Fri Mar 19 10:23:14 MDT 2018 Joint_model_SALINAS Finished :Completad Tue Nov 24 16:01:1
[ ) NTK w {55 >JoeDemo2 s Joint_model_SALINAS | Finished |Completed | Tue Nov 24 16:20:1
5} .DS_Stare [1/1] E'beQin sierra 3_point_bend_testl dtlb_blivet 060515 | thunderhird |F\mshed iComplemd ue Nov 24 16:37:1]
» &3 AnalysisFolder 7L . . . Joint_model SALINAS | thunderbird | Finished Completed | Wed Nov 25 12:09:2/
o Metag roups + T o hems B JartiaCrim foncitons eceol) T ey onnrars Fshes  Compla e Nov 23 12254+
¥ | Files 18 m wh A rw»a Lanie k_\-u}r..v“y‘ ; »L
111 3_point_bend_test1.i[2/2) 11 {includeC"gpm. txt")} = —
1] 3_point_bend_testla.g [1/1] 12 " ) . ©, Model View 531 G- Dw-@EEHE S PgpegT 0
@ Baiiis @ 13=  begin pruparty specification for material Default v
5 14 density = 1900.
. £ emeci[1/1] 152 begin parameters for madel ELASTIC
[ Web Se Nlces J displacement_y.xt [1/1] 16 poissons ratio = @.3333
fetidp.tet [1£1] 17 youngs modulus = 3E7
gpm_functions e [1/1) 18 end parameters for model ELASTIC
= 19 end property specification for material Default
T apmaxt (1/1] 3
results_output.xt [L/1] 71~  begin property specification for material mat_1
solvertxt[1/1] 22 density - 8000
testinp [1/1] 235 begin parometers for model elastic
y_reaction.bdf [1/1] 24 poissons ratio = @.245
: 25 youngs modulus = 195.8e+88
¥ v.reacton [1/1) 2 end parameters for model elastic
> (L1 >paterials 27 | end préperty specification For wmaterial matil e
» 5 simBaws 28 L
» (% WorkProductsDocumentFolder - 29 # Functions for conditions hd ~ ’
¥ (5 *>LPC_Demo 10
© L ns croza = h";' {2 Proble... |@ Engine... |@’ Progress| Searm“!‘_. XY Plot .. 32 } ECGH;DIE‘ = 8= glory Sﬂ FIGEEHes ™0
00000 T—
& Team Members 22 | B Praperties =hm Rt | fgscratchl/elhoffm/joeDemoZ [Files
&+ w@ | ™ W& size|Modified
|Role | Email Name -0.0002 [i] 3_point_bend_test1.i 7.9 KB Nov 3, 2010 1:00:07 P,
Team Member | mjgibso@sandia.gov Gibson, Marcus | e [Z] 3_point_bend_test1a.cfg 284 bytes Nov 3, 2010 1:00:16 P
Project Manager elhoffm@sandia.gov Hoffman, Edward||  ~0.0003 oo [4) 3_point_bend_testiag 1ME Nov3,2010 1:00:09 P
Team Member  Jagreen@sandia.gov Greenfield, John s e [4] 3_point_bend_test1a.g.4.0 322 KB Nov 3,2010 1:00:16 P
| | 0 e [2] 3_point_bend_testla.g.4.1 355.9K8 Nov3,2010 1:00:16 P
e 385.2 KB Nov 3,2010 L:00:17 P
| | 2 345.9 KB Nov 3,2010 1:00:17 P
-0.0006 "‘-\ f point_bend_testla.bd.err 0 bytes Nov 3, 2010 1:00:16 P,
| | e 3_point_bend_testla.lbd.out 2.1KB Nov 3, 2010 1:00:16 P
-0.0007 3_point_bend_testla.nem 204.7 KB Nov 3, 2010 1:00:16 P&
| | 3_point_bend_test1a.pex 588 bytes Nov 3, 2010 1:00:16 P. v
T - ) - STl 00 01 02 03 04 05 U6 07 08 00 10 11 12 0 | Ny Y < v
| o / ] H 1}1M of 508M fi

Teaming Distributed File Management
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Job Submission

= Modular architecture

Select the code and machine for the job submission, then select an execution template. Set the parameters of the job @
submission
les_oueue number of nodes.ioh time_etclunder the Resources. Machine. and Execution Instructionstabs. |

= Machine templates . .

|2 Main| = Common] <, APC Repositary|

Code: | Presto =
Execution Template: | presto-glory =

= Code templates .

( Machine }
Input Deck;  /Users/elhoffm/Dacuments /runtime-DART-Workbench-feature. product/DryRunTestProjec

- Defa u Its b e 0

M far_field_pressure.g

™ honeycomb_biaxial.l 4 (Un-Checkall

™ honeycomb_biaxial_mm.q v

= Custom telnplates e (i)

Edit configuration and launch. =

Select the code and machine for the job submission, then select an execution template. Set the parameters of the job @ Remove- )

submission —

. | finnur files. auewe number of nodes. inh rime_ete) under the Resnurces. Machine. and Fxecution Ins it
‘Varjables... }
Name: | far_field_pressure ]

72 Main| 1 Common | 1 APC Repository|

= Heterogeneous machines e e —

} ) € )

{ Resources | Machine | Execution Instructions

Queue:

. | O‘ aI a‘ ‘ eSS Remote Directory: fgscratch1/S{usernamel/DryRunTestProject/${subdir.name} |

[_] Clear remote directory prior to job submission

Number Of Processors: 2 | PPN: 16, Nodes: 1

Job Time: Hous Minutes: 0 Seconds: 0

Account: | FYo92692 a

e

®
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Multiple Configurations L

= Workbench
= Everything

DART WORKBENCH

TTTTTTTTTT 's DESKTOP

= CompSimuUl
= Model Building
= Meshing

Computational Simulation

w2 U“f‘;/’ = Job Submission

= Sierra Editor
= Model Building
= Job Submission

&
il I 1s |
SV L
f‘r" s &
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Eclipse allows us to
build multiple
application
distributions by
choosing from
among our set of
components
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Conclusions )

= Eclipse and the OSGi architecture let us

= ... reduce dependencies between integrated
software projects

= ... integrate diverse components smoothly and
robustly

= .. create and deploy customized solutions easily
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Technical contact:
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ejfried@sandia.gov
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riclay@sandia.gov
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