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Outline ) .

= Problem Space
= The Eclipse Framework

= Tool Case Studies




Support the Design-To-Analysis process, h) e,
capturing data in context

Design Model Analysis Model . . Results
Simulation .
Development _ Development Processing

P \,

Model ;.'.__
Database ==

‘ni.ili.i! -

Other databases that contain

e
' ' =———— technical basis data (e.g.,
Technical Basis _ echnical basis data (e.g

ROA, product acceptance,
= Database flight test, lab test, etc.)
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Integrating Analysis Systems

Job Submission & Remote Viz
Model Building

Traceability
Provenance
Knowledge Retention
Disaster Recovery

Workbench Central Repository




Sandia Laboratories ) i,

= Scientists
= Engineers All working together

= Developers

 Wide variety of software in use
« Commercial
* In-house

 Corporate services available

« Change is a given

« How to make everything work together?
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Eclipse )

OSGi Architecture

Life Cycle E
"3

Execution Environment

EVERY

Native Operating System




Bundles

Tool A

Bundle A Bundle B Bundle C
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Tool Interactions DN

e Ais an input deck editor * Cisaplotting package

e HowcanAuse Cto
Tool A plot functions in input
decks?

Bundle A Bundle B Bundle C




Direct Dependencies

Tool A

Bundle A Bundle B Bundle C

« Hard-wired dependency
* No user choice
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Extension Points

e “Inversion of Control”

 Framework gives A a list of extensions at runtime

Bundle A

Bundle B

Bundle C

—

1 1]

Extension point
(Interface plus
property list)

Extension

(Implementation plus
property values)
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Extension Points ) =,

Tool A

Bundle A Bundle B Bundle C

» Compile-time dependencies
» User choice enabled




Bridge Plugins

Tool A

Bundle A Bundle C

« Tools are independent
« User choice enabled
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Object Adapters OEN

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

=  Any bundle can provide adapters

= No need to use common interfaces!
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Eclipse platform selection service

Cubit VTK Viewer Eclipse Sierra Editor
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Object Action Contributions

=  Eclipse Command/Handler/Menu framework

= Action enablement based on selected object type

= |mplemented once, available in many places

=

1 power Tools

&
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E Model Navigator =08
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Eclipse “Perspectives”

= An arrangement of views, buttons, menus

= One button push separates these two screens
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Sierra Analysis Codes ) .

= Single framework

= Many different physics codes (Thermal, Structural)
= Used separately or coupled

= Available commands described in XML




Sierra Editor ) i,

= Reads XML and provides
= Syntax highlighting

[i] post_process_ther... [i'] AFF-tet-fine.i 53 1 [i'] sV5—fine-mod.i | [ p.i |”7 =0
. . : S . a
. 3e Begin Finite Element Model AFF-tet-fine
a I a Io n & 4 Databose Name - ./AFF-tet-fine.g
5
6 End Finite Element Model AFF-tet-fine
7
- C I t- 45 Begin presto Procedure prestoProcedure
9
ompletion b0 bagtn resto ragon pressonsgtn
@11 use finite element model aff-tet-fine
128 begin pore pressure pp
. 13 block = block
[ ] CO nte nt assi St 1 end pore pressure pp
156 begin fixed displacement Fdl
g 16 block - block 9
17 camponents - x Y
. . 18 end fixed displacement fdl
. H yp e rI I n kl n g 19& begin prescribed displacement pd
20 component = y
g 21 function = horizontal
§22 block - block 8
23 end prescribed displacement pd
. 24 end presto region prestoRegion
25
= Supporting other codes .
27
28
29e BEGIN DEFINITION FOR FUNCTION horizontal
LS BEGIN VALUES
= Same XML format for commands I :
32 34 v

= Syntax implemented with code module




Sierra Builder )

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

. .
= Tree-based navigation a0 = =
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CUBIT Mesh Generator ) e,

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

" |mperative command panels
= Properties view

" VTK—based Viewer n;;i MNesn P Eﬂl@ﬂﬂlﬂﬂl;;ﬁa‘y’QOBﬂﬂﬂ"Q!-0 t 2 e e

Caomatry

= Console

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

eod0e
111
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CUBIT: Command Panel Builder

= Novel XML format . "e
= Describe command, not GUI ﬁg 2
= “Hints” for GUI implementation 'ﬁg_ A
= Testing for panel generator e
ES
f— =h

Volume 10(s) R

_ Select Auto Clean Methad

{®) Small Curves

() Small Surfaces

(7) Split Narrow Regions
(7) Force Sweepability

Small Feature Threshold Size 0.1

(" Preview | (.ﬂ.pph.v )
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CUBIT: Native Code Integration ) &,

= Generate glue code with SWIG

= Less than 500 lines of
handwritten C++

= Platform-specific fragments

=0
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Data Management i

Simulation Data Management
Job Management

i“?“"'J- M
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» (57 DAKOTA-Milestane 3 & Built on ejfried-dell at 4/23/2000 12:03:47 Joint_model_SALIN shasta |Finished | Completed | Tue Nov 24 15:56:2.~
» (=% >Ed_March_Training 4 # Exported on Fri Mar 19 10:23:14 MDT 2010 Joint_model_SALINAS | shasta Finished | Completed | Tue Nov 24 16:01 l‘m
) N T K v 14 > JocDemoz 5 # Joint_model_SALINAS  |shasta |Finished | Completed | Tue Nov 24 16:20:1
‘E’d D5_Store [1/1) ;—begin sierra 3_point_bend_testl dtlb_bliver 060515 thunderbird |Finished Completed Tue Nov 24 16:37:1]
» (& AnalysisFolder 8 # {include("gpm_functions.txt"3} Jm.n:_mode\_SAL\NAS |thunderh\rd |F\mshed |Completed |Wed Nov 25 12.09.2:
Y M etag ro u pS b [ Deleted ftems s Jinelude(" gom. Functions. ixt"3} 'rafl,a;sy Imundermm IF\mshEd ICumpIEtEd IWEd Nov 25 12:25:4 ~
v & Files I % IPITRT PSR gt as 40203
13 3_point_bend_testLi [2/2] 11 {include("gpm.txt"}}
4] 3_point_bend_testlLag [1/1] 12 O Madelview £ | - BEBHS $HF~=0
@& 13-  begin property specification for material Default
[& beamag 14 density - 1000. Y
. & emeci(1/1) 152 begin parameters for model ELASTIC
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results_output.txt [1/1] 21=  begin property specification for material mat_1
solveraxt [1/1] 22 density = 8808
testinp [1/1] 238 begin parameters for model elastic
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b 25 youngs modulus = 195.0e+09
7 y_reaction.h [1/1] 2 end parameters for wodel elastic
» (i > marerials 27 end property specification for material mat_1 ~
» {23 simBaws 28 |
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Job Submission =R

= Modular architecture

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

" Machine templates o .

M £ Common| <, APC Repository|
Code: Presto B

= Code templates e

{ Machine  Execution Instructions |-

Input Deck: | Users/elnoffm/Documents /runtime-DART-Workbench-feature product/DryRunTestProjec|

m Defa u |tS Input fles: g “project [5)

cone.g
W far_field_pressure.g

-
™ honeycomb_biaxial. 4| (CUn-Chedicall

™ honeycomb_biaxial_mm.a

= Custom templates S — e

<

Edit configuration and launch.

Select the code and machine for the job submission, then select an execution template. Set the parameters of the job
submission
|| e m O e Ea C C e S; S; finnut files. aueue. number of nodes. inh fime. ere) under the R Marhine. and Fxecution Instructions rah
Name: | far_field_pressure |

|72 Main| = Common| 1) APC Repository |
= Hete rogeneous mac hines T s —)

Machine: |glory B

| Resources | Machine | Execution ions |

Queue: ]

. LO C a I a C C e S S Remote Directory: Jgscratchl/S{usernamel/ DryRunTestPraject/ S{subdir.name}

(] Clear remote directory prior to job submission

3

Number Of Processors: 2 PPN: 16, Nodes: 1
Job Time: Hours: | 1 Minutes: |0 Seconds: 0

Account: FY092692 B

Apply

© Come )
)




Multiple Configurations h

= Workbench
= Everything

= CompSimUl
= Model Building
= Meshing

mputatio ISmIt

*%U e h'-Ef-'-:"’"' = Job Submission

= Sierra Editor
= Model Building

= Job Submission

SIER LG
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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 ) i,

= 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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