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AWSSH Product Development Pressures

Business Needs That Exert The Most
Pressure/Importance on Your Design Activities

complete design cycles
Demand to produce higher quality products _ 45%
that are unique from competitor offerings
Demand to produce more reliable products 28%
that result in lower warranty-related costs
Demand to create new products that 27%
address market opportunities
Demand to produce lower cost products 27%
0% 20% 40% 60%

Source: Engineering Simulation & HPC Usage Survey with over 1,800 ANSYS respondents (Feb 2013)
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“The Cost of Being Wrong”

Number of et ot e i =
Manufacturer  Date vehicles opapict o | Poes & Pote | Techoooy |8
Subaru Jan. 3 [ 633,000 Biggest in China
GMm Jan.4 168000 o e
Toyota Jan. 30 I 1.3M ° °® -0 0=
GM  Jan.31]150000 m\&‘ -
Chrysler  Feb.14 360000 —" '
Ford  March7 §230,000
Subaru March 7 1 50.000
Hyundai/Kia |
Chrysler
Toyota |
GM  ApriTi[s5000
Honda April 11 B 560,000
Nissan Apri T 480000 |
Honda April 18 I 205,000 it i oS, NP e gl i
Source: The Detroit News, April 27, 2013 most popular models.
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Practices toward Robust Design

Best in Class \

Practice ® Using six sigma and robust design optimization analysis; seeking a design

Maturity Level with a probabilistic goal
® Using proprietary or third-party design optimization algorithms or tools

/ *Integrated system design and optimization of hardware, electronics and

design optimization studies
.i * Established job scheduling strategy for optimized use of both local and

/

remote hardware
* Multi-goal analyses with multiple design input parameters

* Multiple physics, design point analysis for conceptual design studies
.i * Parameterized models for what-if analyses, with automation

/

*Input/output parameter relationship based on design exploration tools

*Single analysis for validation purposes
,i * Manual adjustment of design parameters

/ *Single physics

’ software
* Deploying adjoint solver techniques y
*Simultaneous execution of automated updates of multiple design points for
Beginner Increasing impact on

product integrity
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Challenges to Adopt Robust Design Practices
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My design is not suitable for optimization
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Recent Advances to Overcome Top Challenges
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Parametric Modeling
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Reduced Time to Insight

\

Time to Insight

~/
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WSS Software Performance

Fa Ster Sta rtu p’ Shared Topology Time (min)

I 14000 Workbench Part-by-Part Meshing
geometry |mport, Speed /
. . 3P0 ANSYS Fluentl15.0 using GPU’s®

m es h I ngl So IVI ngl Scalability Improvement of ANSYS Mechanical 15.0

(Preview 3) on the Newest NVIDIA Tesla K40

pa raIIEI’ see >0 (R145 (8 cores)

2.5 B R145 (8 cores + 1 GPU) |

o B R15 (8 cores + 1 GPU)
5 20
]
(7] 1.50
Q& 15 1.34
@ 1.2x 1.3x
1.0
; - 0.5
’/"_"-'-. r\-“\ k. - 0.0
7 = : -
| 'j’f —\ Turbine benchmark BGA benchmark
v s - 0 2048 4895 6144 8192 1024012288
“Jr‘ MNard&! of Cores
- id 15 Darallal {12 CArac)

+ e 111 million cell (truck) model
| ¢ Pre-release results
+ * Scalable at ~10K cells per core!

N
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optiSLang inside ANSYS Workbench

optiSLang modules Sensitivity, Optimization and
Robustness are directly available in ANSYS Workbench

B

; Easy to use:

2 ) Geometrie v 4 & Materialdaten v 4 /
"R W Poramets ® | @ Geometre - e Minimize user input /
Geometrie 4 @ Model F o4
5 @ Setup F H
= 5 : e Best practice default modules
B Lasung F d
7 @ Ergebnisse F ° e
- 4 * Pre-defined post processing modes
=8 [pd Parameters T
Statisch-mechanische Analyse
QOutline of All Parameters
A B C
i D Parameter Mame Value
e ¥ 2 B InputParameters
pd Parameter Set 3 = Q Geometrie (A1)
4 h Pi DS_Thickness 15
5 h r2 DS_Depth 20
& b 3 DS_LowerRadius 50
bl E hal = 7 b P4 DS_Angle 130
2 | B} Parameter « 2 | B} Parameter v 4 3 E Output Parameters
3 | e Criteria ay 3 e Criteria v 10 Bl k= Statisch-mechanische Analyse (B1)
4| ¥ DoE v . 4| & Ea v . 11 pd P5 Vergleichsspannung Masximum F 0
: o > ‘/.5 o Res v 12 pd P8 Geometrie Masse F 0,75244
. * pd MNew output parameter Mew expres
B | 0 Results v 4 Global single-Objective Evalutionary Algorthm P Charts

Sensitivity
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Some Recent optiSLang/Workbench Updates

Interrupt, save, send & continue:

* If needed stop your analysis, save
Workbench, and continue analysis later

Recalculate Failed Design Points:

e Restart when design evaluati

i’.i:’-.v

ons may fail

2 Sensitivity B
Sampling | Result designs i m Edit...
id Activation Violated Duplicates Stat AREAQL AREA * 2|2 P DioF Results
1 050 9] acti fals Succeeded 5871 1775
3| Show Reduced Data Set
4% D Remove Reduced Data Set
3 048 ] active fals Succeeded 14627 1125
4 047 W] active fals Not succeeded ~ 9.453 1975 3 M Finalize
5 046 W] active fals: Succee ded 2289 1375 6 R Recalculate Failed DESigI‘I Points
6 045 ] active fals Not succeeded  14.229 1275 )
5e Select Update Script
7044 ] active fals Not succeeded ~ 7.065 1175
8 043 7] active fals Notsucceeded 18209 1575 s
9 042 ] active fals Not succeeded 15025 675 Update
<
10 oK ] ‘ Cancel | | Apply

i i |
M\ ANSYS Workbench i 7 B

Q7 sensvity |

2 &P ter
!._ Are you sure you want to interrupt? = Farameter ‘
3 | e Criteria v
ves || No | [|® ¥ DOE %
. 5 MOP F o,
6 | Results Ty

Sensitivity



Building a Parametric Model

Parametric Modeling

~/
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Parametric CAD

Bi-directional CAD
interfaces

NWSSE Parametric Model

S

CAD Parameters

2 Steady-Slate Thermal
- Analysss Setngs

A ot
o
o
Results
MM 71,986 2
P Maximom 121,85 °C

Minimum Qocurs On

10 Amp Body

Maximum Qoours On

Fusze Element

|
9 Tabuee Data °§

LD B Meeams o Selection

Bt b W, 5, ¥, ) Dmpres s okt
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ds_clevis_length@Sketch3@Rocker.Part |40
ds_clevis_width@Sketch3@Rocker.Part |25
ds_clevis_thickness @3ketch 3@Rodker Part | 7.5
ds_clevis_hole_dia@Sketchs@Rocker Part |12

Workbench is a
Parametric and
Persistent platform

Parameterize with
just a click




What if Your Model is “Dead”?

® Use SpaceClaim to easily create parameters from neutral files

— STEP, IGES, Parasolid, ACIS, etc. ﬁ SPACECLAIM

AN GO9S w0 cosronaTion
@ d 9

Design = Detail Display Measure Repair Prepare Sheet Metal

S E | Mhome» TS0 B NTOYUNXN H R
L) G|l WPn 8 [NV O e WK B B

. — (| Select| o 3
Paste QZcon‘: . @ . RO ") .‘;_ X @ 2 Pull = Mov
Cli Orient Sketch Mode Edit
G.r-oL,ps _ S =T :
[ ¥ Modify diameter of 2 cylinders
I:;_h Create Group [
',
__K
Type
% Driving Dimensions
&t‘,"} DS_Outlet_Diameter Ruler dimension

|Structure |Layers |Selection |Groups | Views |

* Use Mesh Morphing to modify geometry without parameters
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Mesh Morphing

Adjust the Mesh for each design variation!
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Smart Optimization with the Adjoint Solver

The Adjoint solver directly computes a more optimal shape depending upon the
optimization goal

The Adjoint solver directly predicts the gain in performance
The mesh is morphed to the more optimal shape specified by the Adjoint solver

Iteration 1

e DP=-232.8

* Expect change 10.0
Iteration 2

e Actual change 9.0
e DP=-223.8

* Expect change 8.9
Iteration 3

e Actual change 6.9
e DP=-216.9
* Expect change 7.0

Iteration 4

* Actual change 3.1
e DP=-213.8

Goal: Minimizing Pressure Drop Total improvement of 8%
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Fast and Affordable Design Studies

\

Hardware / Software

~/
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HPC Hardware/Software

Partnerships with IT industry leaders, ensuring optimized HPC

performance, a roadmap to the future, and wrap-around support

Node by node comparison of Ivy Bridge with Sandy
- 0, -
* ANSYS and Intel — 60% speed-up Bridge in SL230G8 with 64GBs of 1600MHz memory

on Xeon E5-serie processors;
ANSYS Mechanical 15.0 is the 1t |

release on Intel Xeon Phi

e ANSYS and NVIDIA - l
GPU acceleration of ANSYS | R
MEChanicaI and Fluent; AMG -. ™ ey Bridge 2R/12c 2.06Hz
solver of ANSYS Fluent 15.0 will *
support GPU’s a

* ANSYS and HP — Benchmarking, *
HPC Best Practices

(nte) AMDD1 <nvioia. () IEEE oo HPC performance
D&LL ==~ Microsoft SGOMPUTE Ryvsreus | optimizes the utilization of
licenses, hardware,

17 © 2013 ANSYS, Inc. November 22, 2013 and people


http://www.hp.com/go/wsansys
http://www.hp.com/go/wsansys

Sequential Design Point Update

Serial queues
can be

time prohibitive
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Simultaneous Design Point Update

LT S |

\

=T s — EHe

Simultaneous
Solve can

Remote

L T S ]

Solve ~
dramatically Manager

reduce time to
insight
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Simultaneous Design Point Update

Simultaneous
License usage can
be cost prohibitive

License
Server
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HPC Parametric Packs

= Rapid and
( fﬁ.%:m :nggffm = affordable
e r 1 updates

‘wmn Project on client

‘4 —
Gad Dirsen Dptomranon

A Number of Simultaneous

Design Points Enabled
32
16
8 d | ]
4 el | 1| |
D | " 1| 1 | ]

License Server
With HPC Parametric Packs

1 2 3 4 5 >

Number of HPC Parametric Pack Licenses



Advances in Workbench R15.0

- For Managing Large Number of Design Configurations

Ny ANSYSE Rernote Solve Manager 15.0

RSM Enhancements Fle Vew Took Hep

* Improved efficiency of RSM Design Point updates o "‘"

* Improved robustness and scalability T G

* Added support for Univa Grid Engine ko | —

* Added component override for design point update
* Added support for Mechanical/MAPDL restart

®* Non-root users on Linux can now use RSM wizard @
® Enriched support for RSM customization

Customer use Value for the customer
20% 80%
Customer specific —' Customer specific —-——'
Standard features Standard features = 20%

\/
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Advances in Workbench R15.0

- Enriched Project Report Content

23

Projects with Design Points will include a sub-report for each Design Point
* Link shown in Report column in the Design Points table in the main report

* Get detailed results for every Design Point!

© 2013 ANSYS, Inc.

[= [ B [
PlenumParame tricCh x

c file:///C:/Users/jakaiser. ANSYS/Documents/Testing/R150/PlenumParametricCFX_files/user_files/Pleivy =

Design Points

Units cm cm cm cm ms™-1 Pa
o 10 5 15 0 1 0.5%001 Open
O{Current)
P 1 12 25 15 30 1 0.56635 | x Open
P 2 12 25 15 30 1.5 1.2795 Open
Outline of All Parame ters ‘,
PlenumParametricCF x /! dp0_report.htm —
Bl Input Parameters c file:///C:/Users/jakaiser. ANSYS/Documents/Testing/R150/PlenumParametricCFX_files/user_fi
EI @ Fluid Flow (CFX) | i —
[ Depth 10 H058e000
[ length 5 Jem ||| | [
p P3 height 15
G P4 pipe 0 cm | 53046001
G Ps vin 1 ms-1
O Output Parameters ' 2.680=-001
Bl Fluid Flow {CFX)
5P6 Loss 0.59001 | Pa T Th—

Fluid Flow (CFX)

November 22, 2013



‘ u SYS Realize Your Product Promise™

Examples Using ANSYS Workbench 14.5.7
and optiSLang 4.0.6 on a HPC Cluster

' Fluid Dynamics Structural Mechanics Electromagnetics Systems and Multiphysics

Herbert Guttler, MicroConsult



Tools (Hardware: Oct 2013)

160 E5 V2 Ivy Bridge cores @ 3.0 GHz
304 E5 Sandy Bridge cores @2.9 GHz

6..16 GB / core RAM (4,0 TB Total)

Accelerators:
22 Fermi M207x ,
10 Kepler K20x

2 Xeon Phi 7210P

Peak Performance ANSYS

single job: 3.1 TFLOPs
accumulated / 24 Jobs: 10 TFLOPs
Infiniband interconnect

Compute servers SSD only
Remote Access: 3x HP-RGS

SLES 11 SP02 for compute nodes

Closed loop aircooled rack

MicroConsult H. Guittler, 22.11.2013, page 25



Numerical Effort for a random selection of MCE Projects ANSYS MAPDL, sparse

S(\I\Inl"
300
1 TFLOP = 1E12 Floating Point Operations ,"
s
= multifrontal statistics = /’ 260sona
250 i 1 TFLOPs )
number of equations = 14171802 ,/’ machine
no. of floating point ops for factor = 1.6282D+14 L
4
,I
/,I
< 200
=] ,
-; ,I
N 4
T / O
s ,‘ @
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Y ,
3 0
— s
L P .
F 100 . ®
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MicroConsult H. Guittler, 22.11.2013, page 26



Performance Results

TFLOP per sec for factorization

2,5
conventlonal GPU accelerated
2
B BGA mITCU
1,5
1
) ' i
0 ﬂj |
& &
& & (:3 (§ (§ (3
® © s s e
> oS¢
4 4 O
> 2 (o\&\
& & &4
¢ < ¢
BGA: 4 MDOF 20 TFLOP for factor f,;\/ 00*

iTCU: 5 MDOF 80 TFLOP for factor (ob‘
Intel ES 2690 CPUs, SLES11SP02

MicroConsult H. Giittler, 22.11.2013, page 27



Benchmarking (ANSYS Mechanical)

BGA Benchmark R14.5 Intel Xeon E5 2690
28,00

ideal scaling

24,00
/ 'S L 4 * ¢

/ . I/
12,00 I/ | e e
8,00 o |

4,00 / ’0
*

0,00 T I | I | | |
0 16 32 48 64 80 96 112 128
Core Ratio

= N
5 o
o o
S S
4
2

-

Performance Ratio (Ref=2 cores)

MicroConsult H. Guittler, 22.11.2013, page 28



Benchmarking (ANSYS Fluent)

4000
3500
3000

2500

ing

2000

Rat

1500

1000

500

0
0 2048 4096 6144 8192 10240 12288

Number of Cores

MicroConsult H. Guittler, 22.11.2013, page 29



Essentials:

 Performance is very case dependent

e Looking at DOFs won‘t tell you much about the actual performance
 GPUs accelerate numbercrunching

e Scaling for ANSYS Mechanical is much different compared to CFD

e A cluster can run a single big job or many small jobs
e Optimization requires solving many designs

e Many design require many licenses

e With R14.5 came HPC Parametric Pack licenses (license multipliers)

 HPC Parametric Pack licensing works only via Workbench Design Points

MicroConsult H. Giittler, 22.11.2013, page 30



How it‘s done

7\

_ |
ﬁ] Impart... | +@Reconnect @ Refresh Project & Update Project | Resufe ,f-! Update All Design Points | @ Project 0 Compact Mode G optiPlug. ..

S Sl Properties of Schematic: Parameter Set

A

1
p— 2 = Design Point Update Process
] fae mn i 3 Update Option Submit to Remote Solve Manager
& Technische Daten v . 4 Job Submission Specify Maximum Mumber of Jobs
@ Geometrie v 5 Maximum Number of Jobs 15
@@ Model v 6 Design Point Update Order Update Design Points in Order
ﬁ Setup v 7 Pre-R5M Foreground Update Mone
% Lésung v 8 License Checkout 7 N |Reserved
9 Ergebrisse v 9 Reserved License Set | | Selectlicenses
E"ﬁ;l Parameters 10 Component Execution Mode « Vi Parallel

11 Max Mumber of Processes Per Job 16

Statisch-mechanische Analyse 1z Keep Failed Design Point Files (Beta)
13 Solve Manager localhost
14 Queue Local
No feature to
- : activate GPUs
P 1
| & % DoE v
Vo5 ¢ Mop 7 .
~ 4 ﬂ Results 7 4
Sensitivity

MicroConsult H. Guittler, 22.11.2013, page 31



How it‘s done

Table of Design Points

A B C D E F
1 Mame ~ | P6-Laenge ~ | P4-Hoehe P5-Breite ~ | P2-Gesamtverformung Maximum ~ Exported Note =
2 Units m
3 Current 100 5 20 0,022138
4 |DP1 122,66 7,9063 18,433 0,011324 Sensitivity — Design £1
5 | Dp2 89,844 7,1563 17,313 0,0062049 Sensitivity — Design £2
& |DP3 103,91 £,9588 14,688 0,012636 Sensitivity — Design £3
7 |Dra 111,72 65,5938 22,188 0,012187 Sensitivity — Des
8 DP 5 92,989 4,7188 13,438 0,031756 Sensitivity — De
5 |DPs 114,34 5,2813 15,933 0,035396 Sensitivity - De
10 DP ? 102!34 516 563 14 (a4 N N72E47 'F| Cancitivibs __ Nac
11 |DP8 77,394 4,5313 59 N Select Licenses
12 DP 3 121,09 2,6563 20 Select the Available Licenses you want to use and add them to your set of Reserved Licensd
13 | DP1D 107,03 3,9683 13
14 DP 11 75,781 4,3438 10
15 |DP12 99,219 7,343 25 [ Available Licenses | Jsed Licenses |
16 DP 13 94,531 7,5313 27 Filter: ’AI.I ,]
17 | DP14 86,719 2,4688 21
18 DP 15 96,094 5,4688 25
18 DP 18 83,594 32188 4 License Name Total Available
20 DP 17 117,97 65,0313 22 ANSYS CFD PrepPost™ 1 1
21 DP 18 124,22 2,2313 20 ANSYS DesignModeler 3 3
2 DP 19 80,469 49063 23 ANSYS FLUENT Solver® 1 1
23 DP 20 85,156 7,7183 10 ANSYS HPC Pack™ 14 14
- [ ) 2 5433 v ANSYS HPC Par_ametric Pack 3 3 | Add>> |
! ! ANSYS Mechanical PrepPost™ 1 1
25 DP 22 110,16 3,0313 11 ANSYS Mechanical Sohver™® 1 1 | <Remove
ANSYS Mechanical™® 2 2
ANSYS Multiphysics™ 4 4 [ selectal |
ANSYS SpaceClaim CATIA V5 Interface 1 1
ANSYS SpaceClaim Direct Modeler 1 1
ANSYS Structural Solver® 2 2
ANSYS Structural® 1 1
Geometry Interface for Parasolid 1 1
Geometry Interface for Pro/ENGINEER 1 1
Geometry Interface for SolidWorks 1 1

MicroConsult

* - Indicates that this license can be multiplied by ANSYS HPC Parametric Pack license(s).

Reserved Licensd

ANSYS DesignModeler
Licenses cannot be
multiplied

License Mame
ANSYS DesignModeler
ANSYS HPC Pack™

ANSYS HPC Parametric Pack
ANSYS Multiphysics™®

Reserved Concurrent Licenses
2 2
2 32
3 -
1 16

Change Number Selected: |1 .

’ oK ” Can-cel]

H. Guttler, 22.11.2013, page 32



Cases used for benchmarking

Power Window Actuator:

6 bodies, 15 contacts,

3.3 MDOF, 18 TFLOP / iteration
Sensitivity study,

Uses Geometry Updates

Mountain Bike Frame:

1 body, no contacts,

2.1 MDOF, 0.8 TFLOP / iteration
Sensitivity study,

Uses Geometry Updates

Beam in Bending:

1 body, no contacts,

4.0 MDOF, 88 TFLOP / iteration
Sensitivity study,

No Geometry Updates

MicroConsult H. Gittler, 22.11.2013, page 33



Power Window Actuator, Single Design

2,50 A

2,34
AN
2,00 - .
2x speedup with GPUs -

— 1.62 \
<,
&
= 1,50 - 141
Q
o
o
[=1+]
o
£
Q
£1,00 -
=
=3
o

0,50 -

0,00 : : : : : . . /

8P-IN-0G  8P-1N-1G  8P-IN-2G  8P-IN-2G 16P-1N-0G 16P-IN-1G 16P-1N-2G 16P-1N-2G
(F) (F) (K) (F) (F) (K)

MicroConsult H. Giittler, 22.11.2013, page 34



1es

, GPU are controlled via Advanced Propert

on

For a single soluti

Note

=
£
3
2
5
(=
=
z
]
=
&
=
&
=

Distribute Solution (if possible)

Use GPU acceleration (if possible) NVIDIA
|:| Manually specify Mechanical APDL solver memory settings

Max number of utilized processars: [8

e
et

e
e e

Solve Process Settings

Additional Command Line Arguments:
Custom Executable Name (with path):

Queue: |sngle10D
License: |ANSYS Structural Solver

Computer Settings
|750ve Manager: |localhost

Add Local
Add Remote
Set as Default

Eigener Computer, Hintergrun

Eigener Computer

Advanced...

|:| License Queuing: Wait for Available License

|:| Use Shared License, if possible

|:| Solve in synchronous mode (Mechanical APDL solver only)

H. Guttler, 22.11.2013, page 35
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Power Window Actuator, Sensitivity Analysis

Time limit

Generation Solution
Designs 1-4 Designs 1-4

Generation
Designs 5-8

Time limit

Solution Generation
Designs 5-8 Designs 9-12

Time limit

> /Zeit

Solution
Designs 9-12

Running 4 design points on 4 compute nodes simultaneously:

* Designs are created sequentially in batches
* A new set of design points is sent to RSM for processing only after the previous set

is completed

* Since we had at least one non-converging design in each set, the runtime is
completely controlled by the (user defined) time limit

MicroConsult

H. Guttler, 22.11.2013, page 36



Mountain Bike Frame: Single Design
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0,25 7 \ -
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Mountain Bike Frame: Sensitivity Analysis 64 Designs

03:00 /

02:30 -

02:00

B Solve
01:30 N Prepare

Total Runtime [h]

00:4
00

01:00 -

00:30 -

16N-4P 16N-8P 16N-8P-2G 16N-16P

MicroConsult H. Gittler, 22.11.2013, page 38



Beam in Bending: Single Design

ramaval
0,39

1,00 - 2P-1N-0G: 2.92h
0,90 -
0,80 -
0,70 -
<
)
20,60 -
Q
o
Q
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£
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=
c
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0,20 -
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S Q Q & & & N
& & &S Q 6 \\'Q o> \=’° S
N S > v N > A > o '
Q Q & & & Y Q = R > R Ny
& RS &S , oV Y & v i
S S & \O 5 3 > ¥

MicroConsult H. Gittler, 22.11.2013, page 39



Beam in Bending: Sensitivity Analysis 48 Designs

14:00

13:00 -

12:00 -

11:00 -

10:00 -
09:00 - 3x speedup with GPUs

08:00 - \
07:00 - \

06:00 - \ B Solve

05:00

Total Runtime [h]

M Prepare

04:00 -

03:00

02:00

01:00

00:00

MicroConsult H. Giittler, 22.11.2013, page 40



Summary:

* The Power Window Actuator case suffers from instability of the
model. Chances are good to achieve speedups when going parallel
or using GPUs.

* The Mountain Bike Frame is too small (TFLOP / iteration) to benefit
from going parallel. The total runtime is dominated from the
preparation stage, not by the solution.

* The Beam in Bending is a synthetic case that demonstrates what is
possible when the times for preparation are negligible and there is
a lot of number crunching to do.

MicroConsult H. Giittler, 22.11.2013, page 41



Lessons learned |

 HPC Parametric Pack licenses can only be used when the designs are
submitted via the Design Point table

* Geometry updates have to be done upfront/sequentially, because
DesignModeler is not supported by HPC Parametric Pack Licenses

* You have to know your model very well to avoid bad designs
» Efficiency of HPC / GPUs is case dependent

* Running many design simultaneously will most likely help, unless
the case is dominated by geometry preparation

e GPUs are not supported by R14.5 when running jobs via ,update all
design points’. We had to modify the Python Scripts directly to add
the command for using GPUs (-acc nvidia -na 2)

MicroConsult H. Giittler, 22.11.2013, page 42



Outlook

 ANSYS Release 15 is just around the corner (Dec. 2013)

e optiSLang 4.1 was released on Nov. 18

e optiSLang 4.1 and ANSYS 15 should enable updating the
Design Point Table ,on the fly‘

MicroConsult H. Giittler, 22.11.2013, page 43
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