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Knowledge Automation Vision

Directions
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NX will continue to have an
industry-leading set of
programmatic tools for
knowledge automation.
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Optimization (1/3) SIEMENS

Block-based Ul Interaction

Studies M

Capability in NX 6 A —

o

« . . ” Study Name b1 ]
New “de-wizardized” Block-based UI. o] verooe [smans

Study Mame [ﬁ Variables A

“ariable Lo Up Type | Fea

i Objectives | Yariables | Constraints || Results rim1 20— |10 |B¢p_ | NA

Several new local and global algorithms — .
/ariables

have been implemented. me— < ;

rim1 20 10.. Exp.. NA ‘ariable Expressions .

weightl 3.0, 2. Exp.. NA Specify Vatiable @]

Why is this important to you? .
Algerithm Type [Pattern swam [

<

Variable Expressions

>

The wizard interaction, while simple, was T

excessively time consuming. — L S
Lt Convergngspeed [Fast  lw)

Algorithm Twpe Pattern Swarm ';j Converging Details

The new algorithms converge more reliably optimization |gmaamme 0 il

lax. Time (Minukes)

. Paowel absolute Converge Criteria 0.0000
and are much more globally effective. Run Optiization | Conjugate Gradient ooy [oaeed]

Lexicographic

>

Settings Miscellaneous A

Miscellaneous LT EOptimize ‘With Updated Display

Available programmatically via KF as well. @sencrnencn
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Optimization (2/3) SIEMENS

New LOCAL Algorithms in NX 6

Local Algorithms:

Powell — Minimizes each design variable in sequence, rotating through the list of all
design variables until the minimum is reached. This method does not use derivatives, and
IS quite intuitive to watch.

Conjugate Gradient — If we can calculate derivatives easily then this method
converges very quickly. However, in most CAD cases the objective will not have a
mathematical form and we will use a difference method to approximate derivatives. Powell
will usually be recommended over this one.
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Optimization (3/3) SIEMENS

New GLOBAL Algorithms in NX 6

Global Algorithms:

Global Simplex - uses a random sampling to find likely
areas where the global minimum may exist, and then employs a
geometric (simplex) method to achieve the minimum. This
method does not rely on derivative information and is rather
intuitive.

Simulated Annealing - Uses a “slow cooling” method
to reach a least energy state (much like crystallization, actually.)
This method is time consuming but is known to provide global
solution in a majority of cases.

LeX|cog raph IC — Originally designed to be used with
multiple objectives. Objectives are ranked in order of
importance, and the optimum solution is found by using an
annealing method to minimize the objective functions starting
with the most important and proceeding in order of importance.
(Note: We have not yet exposed multiple objectives.)

Pattern Swarm - Uses the newest (2006) algorithm for
global optimization which does not use derivatives. In most -
optimization methods we start out with a single point in the e
design space and choose the direction to take the next step to
optimization. This method starts out selecting a set of points,
and then tries to move each into the optimal position. The
process is time consuming but does an impressive job of
converging to the global solution very reliably.
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Optimization Demonstrations

Optimization
Studies A
Studies A
Study Name
ouneape || Study Nane
Optimization V.Y
Objectives [ Variables | Constrainks | Results L StUdy Marne
u liquid_volume bottom_height L q s
p q a [ Objectives | Variables | Constraints " Results]
14 838652845 136.112632 &
1S 770.830631 106.564532 Variables A
16 750.003792 97.484121
17 750003702 47434121 Wariable Lo.. | Up.. | Type | Fea.
18 750.054411 97.506182 rim 1 2.0.. 10.. Exp.. NA
19 740021888 07.448425 weight1 3.0 12 Exp... NA
20 750.003782 07.484121 &
< ¥
Algorithm A 3
Algarithm Type Fawell [vq Expressions -
| Algorithm Details A

M

Pattern Swarm ol

Simulated Annealing
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Design Studies / Sensitivity Studies

Project Detall

Capability in NX 6

Users can vary one or more model
parameters over specified ranges to
observe the effect on the model’'s
performance and to evaluate design
trade-offs.

Why is this important to you?

Gives users the ability to generate a
range of models in batch mode and
understand more complex parameter
interactions.

Very useful for evaluating robustness of

templates or other custom objects over
a design space.
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Studies A I

nent  Contribution Percentage
Study Name out_of_plane_obj1

1l

52.01%

IABLE WATCH VALUE
i11_dv3  out of plane_obj1

MINIMUM MAXIMUM  AVERAGE
\aes1 1508964546 3 126967105 2272536541
Study Mame kall Ine524 153139572 3123470674 2266451169
03604 1547079762 3.102739718 2.230500692
A | 08835 0634921392 2300799626 1310533566
05352 0634323713 2284727284 130576818

Results 33928
J40765 0137915743 2.028433497  1.420026264
153234 0503105604 2408364903 1.606313914
§93723 0578463118 2484861853 1.704807723
p78429 0638006645 2545176464 1.743632445

Sensitivity Study

Design Variables | Watch Yalues 0054026853 1916592358 1368785056

Design Variables A

Variable Type Values Count
rim1=2 Expression . . 10

Eweight1=5 Expression . . 10

< 4

Design Yariable

Specify Design Variable @

Sensitivity Study A

Run Sensitivity Study e 3

Update Statistics A

Mumber of KX Model Updates: 100
Estimated Exvaluation Time: 37,392 seconds

Display Settings A

@Update Display
@Show Sensitivity Study Graph
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Thank you!
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