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CAESES 5 beta

= 5++ years of continuous development
= Fully parallelized and improved core

— Much faster on modern multi-core processors
(and still faster for sequential updates)

— Asynchronous updates

— Completely new 3d view
(basis for more interactivity)

= Extensively tested
xtensively teste Very stable

— Nightly tests with 250 internal projects

Still, experience from the last 15 years and
— Utilized in R&D projects four major releases have taught us that
external tests are recommended

— Manually tested with selected external
projects
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CAESES 5 beta

= Decision is to
— Tag it CAESES 5 beta (instead of CAESES 5.0)
— Run a three-months public test phase /
— Gather feedback I — e
— Receive wishes - ——
— Discover missing things
— ldentify and repair bugs °°::°;)“ _ " T— 000650

= |nvitation to users within M&S Engine is running (and fast)

— Test CAESES 5 beta (speed up your work) Bodywork is still to be finalized
(idea is to not change everything at once)

— Get weekly builds (e.g. with bug fixes)

— Offer selected projects for testing at
FRIENDSHIP SYSTEMS
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videos/CAESES4_vs_CAESES5.mp4

CAESES 5 beta

= Additional license during three-months test phase
— Get a web-floating license

— Run different projects concurrently in both
CAESES 4.4 and CAESES 5 beta

= Decision to be taken at the end of test phase
— Highly stable
— Even for challenging projects?
— “Residual” of bugs reported small?
— Functionality comprehensive enough?

— New UX gives added value?

WELCOME TO CAESES

Welcome to CAESES!
As a new user, please register and request a new license. It will only take a few seconds until you can start your trial.
Existing users can either import an offline license file or provide the address of a local float license server.

NEW USER REGISTER

Do you need an offline license for a computer that has no Internet connection?
Then export a license request file.

EXISTING USER “ ADD LOCAL SERVER IMPORT LICENSE FILE

Need help? Contact our support team. QuIT

New license system

Faster and easier administration

FRIENDSHIP SYSTEMS © 2019 =



Advanced rendering and updated design viewer

00:00:06 00:00:05 00:00:49
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videos/designViewer.mp4
videos/impellerbright.mp4

AppView

Simplify workflows

Allows building
— Web services

— Easy-to-use interfaces for colleagues

Switch between
— Standard GUI

— Reduced parameter controls

Preset views on selected geometry

10

gt
-ntamosv.IZuS/webnnleduz/V X+

3 Apps @ Problem-CentricSe.. (@ Wi

oisTcretes ]

HOEHE ARM [ ]

HOEHEN DIFFERENZ ®
ks ecuts

INNEN ke '}
KREUZUNGS POSITION [ ]

RADIUS LINKS. 0.06

RADIUS RECHTS 0.06

& > C O localhost:12345/webinterfa

0517

0.121

0.017

0.422

recreate=true

@ heise online - IT-Ne.. VPl-Rechner | Stefa.. @ FSYSstarter § MyTasks-Home-.. @ Spiralfedern berech,

* e oeo6 & :

B CRAESES

ﬁ

/

C——e

o

T @ | owowrnel 7| wsvonems iy | AlowiH {fj| swiensio) g

FRIENDSHIP SYSTEMS © 2019 =


videos/appView.mp4
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webApps

L]
~ B-Series Propeller Gener  x >/ https://www.wageninger X D
/ = 4 ) L ey < m & wageningen-b-series-propellercom ¢ (1] [T
" " . . FRIENDSHI..SYSTEMS AG  CAESES - R.FD > CAESES  Google ~ Web Apps
<« C' | & Sicher | https://www.wageningen-b-series-propeller.com/show/app/wageningen/c338450723ec360932e06270fa6c7d4900b0222b92c4f4499eeae594091 i o
B-Series Propeller Generator b-serie
LER RESUL BCAESES
Congratulations! Your geometry is now ready and oo ::::5:1:
can be downloaded. e STATUS oK
SIS
Ee
:::::::: EFFICIENCY ETA 073957759
S
SAVE STEP FILE s PITCH.DIAMETERRATIO
SR o 133422621
RS
X3S
SAVE STL FILE N PROPELLER THRUST [kN) 556413663
PRI
T A A A VAYAY, § VAVAY 4 RIRRRRS WEIGHT fkg) 11.95050605
eSS R SRR
R BRI R
{ RSSRSRISSISSINN OO0 RN
o P A S VY VL YAV, & ATAYAV, s SRR
7 AN ATAVA A AT e RN
i A A A A A AN AN A A A 1 2 75N
SSSSSSSSSSS T
s N S S A ATAvAN SORK sTATUS oK
5 S S S SN SS N AYAV, A
REREL SRS ENSS NN
> AT AT TAT TS MIN AREA RATIO 853312
SIOSKS 102853318
LENGTH (m] 0.19004718
DIAMETER 1 (m) 009
DIAMETER 2 [m] 0.079
FACTOR TRAILING EDGE
oSS L]
FACTORFILLET RADIUS (@) 025
—
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Wageningen B-series propeller

@& wageningen-b-series-propeller.com ¢ T

FRIENDSHI. SYSTEMS AG  CAESES - R.FD > CAESES  Google  Web Apps

B-Series Propeller Generator

B CAESES

STATUS
EFFICIENCY ETA

PITCH-DIAMETER-RATIO
3

PROPELLER THRUST [kN]

WEIGHT (kg)

STATUS

MIN AREA RATIO

LENGTH [m]
DIAMETER 1 [m]

DIAMETER 2 [m]

THCKNESs ®

FACTOR FILLET RADIUS [ ]
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Roadmap
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Interactive modification of geometry

Max. Deviation to Target Curve: 21.1483 mm
Deformation Factor: 0

~“glomAN - @ N
=}

= ° P> 4

Radial Basis Functions (RBF)

Ease-of-use and cool UX
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videos/RBF.wmv

= m 9o QR 1.7 RUNNING:sooLINmIAL O X

* RUNS

Sobol_intial Dashboard - Sobal_initial v @  uniformity_index - @

@ design_ 000 !

98 RUNNING

COMPLETED DESIGNS STATUS

tlu

RESULTS
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Redesigned license management

= |nside CAESES

LICENSE SELECTION B CAESES

— License related requests can be handled within e e o o o e o
ease select y'CH_If icense below. You can also Impaort an existing license fie or this computer,
CAES ES (e g Cha nge Of ha r_dwa re) or manually add a local float server. If you still can’t find your license or need support, please contact us.

[partially available already]

Lo 7429 & Float (Frepa ) 111 @ commercial Use o o0
— Improved support for multi-license set-ups
. . . 7429 & Float (Frepal 1) 1/1 @ commercial Use e o 0
— Request of trial license for additional features
W|th|n CAESES 7429 & Float (Frepa ) 111 @ commercial Use o o0
= New license portal (web interface) @ fenenberseecien
ope . . « . CANCEL START CAESES
— Ability to define license administrators for each -

company

— Administrators can manage licenses
(e.g. add/remove users)
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Current developments from R&D
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Holistic design and multi-disciplinary optimization

HOLISHIP Session GAMMA Session

Do you want to learn more about pioneering ship design? The vastly increasing complexity of European built ships and Being a parallel event of the HOLISHIP session, there will be a stunning session about the design of large diesel turbochargers.

maritime structures as well as the growing number of rules and regulations call for novel concepts of product design and In the research project GAMMA, the shape optimization of turbochargers is really pushed to the limits! The presenters of this
testing. We dedicate a full morning session to the latest developments of a thrilling maritime research project called HOLISHIP

session will dig into new revolutionary optimization strategies as well as incredible automated workflows, to massively
that bundles the vast expertise of 40 European partners!

accelerate the full design process. How to save months of work? Join this session to find out!

v H O L I s H I P : | we are creating the ship of tomorrow
aQ & "
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Synthesis model for a RoPAX ferry

]
>
FRIENDSHIP SYSTEMS

Hull design

Input: 2  Output:

i £ Maindime\‘[\sjcm 2% Hull shape
. M Hydrostatics
—{r SR Hnput:— Output:
Hull shape Stability data CAESES model
Compartmentation Attained subdivision i

Mass center index
NAPA

Input: Output:
Hull shape Wave resistance
Operational profile

v-Shallo

RANSE

Input:
Hull shape

Operational profile
Propeller

'm ' J BV Mars / Steel m FreSco*

Steel w. / light weight

Input: Output:
| Hullshape Steel weight
Topology of sections Lightship weight

.
Seakeeping &
= .
[WLETENA added resistance
Ship type wee 5 FINCANTIERI Input: Output:
Hull sh Hull shape Seakeeping RAOs
e & Output: Operational profile Added resi: i
Scantlings led resistance in
Yard specific cf ol 2 Sea states waves
NEWDRIFT+
5 DECK 1

m Any external tool
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Synthesis model for a double-ended ferry

Scantlings \ZELOMATIC
- @
S

Input: Output:

Hull shape Stability data
Compartmentation
Mass center

@ CADMATIC MARS

Weight JELOMATIC

Input: Qutput:
Hull shape Steel weight
Topology of sections Lightship weight

B _ =oomanc

Cost

Input: Output:
Ship type CAPEX
Hull shape OPEX
Scantlings

Yard specific data

CAESES feature

Lotooost rates R LCPA
!E 21

3

H u " qESiFn 77 FRlEND:l::ferMs - %@MAI!Q

Input: Output: -

Main dimensions Hull shape
Wave res. HSW A

Hydrostatics

.m CAESES model input: Output:
Hull shape Wave resistance

Operational profile

m v-Shallo

RANSE HSIWA

Input: Output:
Hull shape Resistance and
Operational profile propulsion at full

Propeller scale

Additional analyses

. BALance”
Life-cycle ass. LpaLones i )
_t Epsil Input: Output:
I . .‘_
nput: Output:
Steel costs CAPEX

Machi t OPEX -
Outfting - T “;? Any external tool
Fuel costs :w
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Synthesis model for an OSV

Output:

Input:
Go/No-go

Output:
Hull design
VeG, LeG
Displacement

CAESES feature

Steel w. / light weight

Output:
Steel weight
Lightship weight

Input:
Dimensions
Coefficients

CAESES feature

Output:

Power requirement Cost level
Thruster sizes
Steelweight
Crane cost
CAESES feature

Hull geometry

CoG ‘T\‘{.“‘
Draft §\\
Displacement

Crane info

Lifting weight

Manoev. / Propulsion

Input: Output:
Thrust aft (ShipX) Power fore
Power aft

Propulsion thrust
(Shipflow)

m CAESES feature

22

KONGSBERG
Motions
sl Input: Output:
Crane motion limits Limiting Hs, Tp
Input: Qutput:
Thruster config. fixed Thrust for and aft
Thruster location
Windage area
Waterplane shape
Seastate S HIPX

Input:
Hull model
Speed

Resistance
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Propulsion Power at 27kn [MW]

Interested in more information: HOLISHIP Session

46.8
46.7
46.6
46.5
46.4
46.3
46.2
46.1

46
167.5

168

168.5

Length [m]

169

169.5

23

A-Index

0.940

0.920

0.900

0.880

0.860

0.840

0.820

0.800

27

27.5

28

28.5

29 29.5 30 30.5 31

Beam [m)]
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Speeding up simulation-driven design

A
Sim. effort

100000

10000

Traditional

CAD

1000

100

10

Adjoint
simulation
(local opt.)

10

100

1000

24

10000 10°

10¢

DoF

v
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Standard process

Variable
Geometry

Pre- Software Post-

Optimization &

Connection Assessment

processing processing

Write instance(s)

[of input file(s),
e.g. geometry |
Trigger tool

execution

1

: I Read data from

| output file(s),

e.g. flow field
Output file(s)

# Output
L,
574112

Input file(s)

Simulation

832018

(run in batch-mode)

25
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Optimization of a duct

Design Variable Lower Value Upper
1 pathControl¥ - 01 0.5 0.8
2 pathControlZ - 01 0.5 1
3 tangentPathStart + 0.05 0.15 0,25
4 tangentPathEnd * 005 0.15 0.25
5 heightControlX * 0.3 0.5 0.7
6 heightControlZ * 02 0.5 1

Design space reduction
First super parameter:  83.8% variability

First and second: 92.1%

First three: 95.8%
First five: 98.5%.
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Design space reduction via Karhunen-Loéve Expansion (KLE)

First super parameter (KLE mode 1)

f s
e
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KLE process

Variable
Geometry

KLE to CAD back-

transformation

Pre- External Post- Optimization &

processing Simulation processing Assessment
1

I Read data from
output file(s),
e.g. flow field

Output file(s)

# Output
L,

Write instance(s)

of input file(s),
e.g. geometry

Trigger tool

Input file(s) execution

CFD

(run in batch-mode)

28
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Substantially speed up simulation-driven design

200% El HIH I
0 Sobol (feasible designs only)
180% —=—T-Search from baseline |
——T-Search from best of T-Search
/‘ 160% : i KLE based T-Search H
I Parametric-adjoint simulation
 m——— La0s -
= H §
o H 0
[ i i
= : 4
=1 H F H
a C i
] ¢ R i H
o ; SRS ) i i i :
W 100% = i i i o = 2
c B : : L i : I 3 H
0 s o q = = Pl & g 0
] . i o
; Ao a a-
g 8% a
= — o e e
: ”*L
2 e [ e
\
/ \
\
7 /
J‘:{ h s==
0%
0 10 20 30 40 50 60 70 80
Variants evaluated
des0019 desQ077
des0015 des0028
des0024 31
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Interested in more information: GAMMA Session

e KLE mode 1 — main blade KLE mode 2 — diffuser

1 ANGLE_HUB * -10 0 10

2 ANGLE_SHROUD r -10 0 10

3 MID_SHIFT_DELTA -2 0 2
MID_SHIFT_POS ~ 0.3 0.5 0.8
BETA_HUB_LE * 40 45 50
BETA_HUB_TE - 45 5 55
BETA_SHROUD_LE 25 ;38
BETA_SHROUD_TE ~ 40 417 50
BETA_TanFactor_HUB_LE T 0.4 0.5 0.6
BETA_TanFactor_HUB_TE - 04 05 06
BETA_Tan_HUB_LE - a5 45 35
BETA_Tan_HUB_TE ~ 65 &0 -55
BETA_TAN_SHROUD_LE * -15 -10 -5
BETA_TAN_SHROUD_TE - 40 35 30
THETA_DELTA_SHROUD_LE -1 2 0

KLE mode 3 — diffuser KLE mode 4 — main blade
e EECNC

18 Diff_BETA_HUB_TE ~ 28 37
15 Diff_BETA_SHROUD_LE Delta v 45 2 35
20 Diff BETA_SHROUD_TE_Delta v 5 18
21 Diff BETA Tan_HUB_LE a0 W -0
22 Diff BETA_Tan_HUB_TE ~ 75 0 10
23 Diff BETA_Tan_SHROUD_LE -~ 30 2 -1
24 Diff BETA_Tan_SHROUD_TE ~ -0 120

2

Diff_THETA_DELTA_SHROUD_LE * -15 -3 8.5

2 Diff THETADETASHROUDTE  + -5 0 5
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Growing network of partners
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Growing network of partners

L 4

" SIEMENS > + 7 more partners
TechNetAllance  About Us Expertise Software Consulting Education lingemaity for Gfe FRIENDSHIP SYSTEMS -
Welcome > g 'IEE.' =
s - TechNet Alliance

ortware o
. Your global CAE Partner
Education H
< Consulting ® Welcome to the TechNet Alliance, 2

a Global Network of Computer

Aided Engineering (CAE) Experts
dedicated to Consulting / Support /
Training / Marketing and Distribution
of CAE Software and Technology.

Werner-von-Siemens Center for Industry and

Science e.V.

Additive manufacturing (AM), digital twins and
Internet-of-Things (loT) in and from Germany’s
capital region

Members Expertise Software
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ANSYS

= CAESES is integrated in the ANSYS Workbench
2 ‘ CAESES Geometry P 2 ﬂ Setup o P
= Parameter sets give access to all parameters of a 3 | 9o ANSYS Geometry ‘/‘3 @ solution
CAESES project 4 | @@ ANSYS Meshing v 4 | @ Results v
5 | [pd Parameters 5 | [pd Parameters
= Parameters can be controlled CAESES CFX

— Manually by the user

— Automatically via the DesignXplorer or OptiSLang |2 Parameter set

CAESES is executed in batch mode

Q|| E & [Heroect / G Parameterset x

## Update All Design Points

a
P Parallel Chart (all) z Porarnei e Value Unit e
|5/ Parameters Chart 2 & Input Paremeters 1 Name = | P1-]00, ~ |P2-o0. ~ |P3-00. ~ |00 par.. ~
3 = = CAESES (A1) 2 |DPO{Current) | 25 0.2 0.3 400
4 [ |00_parameters|ALPHA 25
5 G P2 |00_parameters|CORNERRADIUS | 0.2
5 6 P3 |00_parameters|INLETSIZE 03
7 [ |00_parameters|R_MAIN 400
* fp New inputparameter | New name New expression
9 | B OutputParameters
B New output parameter New expression
11 Charts
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Optimization of multi-body dynamics with FunctionBay

- A RECURDYN

TechNetAlliance

ECAESES [~ O M M & Quick Access (Ctl+Q) | = O x
Fle CAD Cornections Optmization Visualization Featwres View Help @) (]
S corecions | B optmemton @|[# B < > Iparameterarmi L0+ ™ G- w O [®  osovener %[l dsgamvene x [RIITETREer )
Type Name  Quick Find (Ctrl+) n O o n H HEsad .. .. En BE@W o O
4 [ baseline R B Desions [&] tmeToRelax [] eval_MaxDrivingTorque alw
o
FScope: v [ misc . 0.406 E) ¢ s =5 o o o o & |3
Fscope > [ model ez o1, “ - " " .8 8 8 8 8 8 8 |&
Fseope b [ parameterarm 1 . c 9 RRERERBSRBI I I %9 0058 § 8 8 8 & g
FScope 4 [ parameterarm2 . ] hocheam 0.103 1Y a L | | | 1 L i | | | | 1 ] =
FParameter [v] distCircles =]
FParameter [&] hoeheArm @| W o135 =
FParameter [v] innenDicke: [&] hochenDifferenzLinksRechts | 2042 oo 13 g
FParameter [x] kreuzungsPosition =] -
FParameter [»] Radiustinks i 1.25 &
0.015
FParameter [+ RadisRechts [&] innenbicke Slo || B | .
i
Fparameter [x] sefteDicke 2 iz &
FParameter [x] Verrundunglinks . 0.422 5 = 1.15 H
FParameter [&] VerrundungRehts [E] loeuangsPosition ° L 2
FParameter [v] wandstaerkerandinks @ 1.1 ,—|
FParameter [*] wandstaerkeRandrechts [£] RadiusLinks 0.06 (2] 05 |8
FScope [ simulationResults [ ] : :Zm '[m ]
[&] RadiusRechts 0.06 2] ' |
Feature Definitions o z
2 || 190,000 3
[&] seiteDicke 0.01 L] 3 g
2 | 180,000
] Verrundunglinks 0.00635 2o 5 || 170,000 n
z
=
= | 160,000
[E] VerrundungRehts 0.005 oo IE! g m -
[£] wandstaerkeRandinks 0.03 ] 140,000
[] wandstaerkeRandrechts 0.02 2]
Optimization of multi-body dynamics and stru
v
< >
Project Units: | meters - m CurrentDesign: baseline Showing Results of baseline [ Working Scope: | | L. |Global Systen| - Grid Scaling: 1




Tight integration of NavCad with HydroComp

File

Edit View Analysis

Tools  Help

HYDROCOMP

D& E R Mode: Prapulsicn | %N @ w e % Edit: Prpulsor | B |
e [Rull-propulsor Calc_» Propulsor &
. ~ y = Technique: Prediction +|| Count 7] - 4000
£F || Prediction: Holtrop Propulsar type: Propeller series
Reference ship: Propeller type: - r”
Max prop diam:  |[mm] | 2800.0 Propeller series: B Series - 3500
Corrections Propeller sizing: By power -
Viscous scale corr: | On v | Standard ||| Reference prop: .
Rudder location: Behind propeller Blade count: 1 - 3000
Friction line: ITTC-57 Expanded area ratio: | 0.5500 0.00
Hull form factor: 1147 Propeller diameter: | 2800.0 mm 2
Corr allowance: TTTC-78 (v2008) Propeller mean pitch: |3034.9 mm -
[mm]: Off Hub i 18200 mm z f 9
Ducted prop corr | Off  ~ i o
Tunnel stem cor:. | Off Drive line: Standard - z 18,
Effective diam:_|[m] Gear input: Single engine 2
Recess depth: _|[m] Engine data: None defined 1500
i Rated RPM: RPM / 1600
Cavitation criteria: 10% cav line ~||| Rated power: W
Analysis type: Free run w| | Primary fuel Defined - 1
CPP method: Fixed RPM Secondary fuel: None - / /14‘
Engine RPM: Gear efficiency: 0570 -
Mass multiplier: Load correction: | Off - 1200
RPM constraint: Gear ratio: 4,000 /
L 10,
| [ umitremysk Shaft efficiency: 0.980 o = om
g e ek Oblique angle corr: | Off - a0 40 & 1000 1200
] Calc 16. Run propeller sizing || Shsftangieto WL 008 i APMENG
| |OLFie |17 Backup fites = T =

SPEED COEFS

HULL-PROPULSOR

Start at 4:40 pm

37

Visit demo at exhibition
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Tight integration of NavCad with HydroComp

BORESES. [ M O W B % F:/HC Dev/NavCad2019/Development/CAESES/20190912-UM/2-Step Link_rev2-20190916.fdbc* Quick Access (Ctrl+Q) | = @ X
File CAD Connections Optimization Visualization Features View Help & (] E
— - -
[P)|mw cap |ED connections 1 = 49 0 x| B HE 2 u (3 Design Viewsr X D Sob
v |
Type Name Quick Find (Ctrl+F) ] Show Charts &= E] = % 5 Q] ..n .. " o= E Gl
4 W Constraints o il [w] beam [\] designDraft [\] height [x]LOA [grelﬂeale A
O
Flnequality... maxDL. ° Sobol 02 desoooo  [] 15 [ 42 [] 85 [ s5 [ 097 [l g
Flnequality... 4 minDPL B
nequaiity. mi J | Msobol 02 desooor  [] 175 [] 4125 [ [s87 [ sus [ ] o [ g
‘ 4 [ Design Engines @ | osebolozdesooz  []u2s [ 435 [] 0 sz [ s [ 09 [| 7
FSobol [ Sobol BmSobol 02 deso03 [ 1375 [ a1875 [[] 8625 [ 80625 [ Josss [| &
gSearn Dy ‘Tsearch @ |pysobol 02.deso00o4 [ ] 11875 [ ]44375 || 8.125 [] 8315 [ 0965 [| £
= g
& Reaults @ | 1iSobol_02_desooos [ 11625 [] 40625 [] 8375 [] 81875 [] 0955 [| =
Sobol 02 destoos | 1w12s [T | 43125 [ 8875 [ 84375 [ | 0975 [| &
e Sobol 02 des0007  [| 111875 [ 41525 [] 83125 [ | 834375 [ | 09725 E @
4 I baseline B 4 o |luSobol 02 des0008  [] 116875 [ | 440625 [ ] 88125 [] 80,9375 | 09525 [| &
. g
b @B Sobol_01 , F;
B sobol_ Sobol 02 des0oos [ 11,9375 [] 403125 [ ] 8.5625 [ | 846875 [ | 0.9625 [| 2 ‘
4 [ Sobol_02 1 i 4] |
Sobol_02_des0000 ) (=
% Sobol_02_des0001 ) a g ‘
Sobol_02_des0002 ) %
B Sobol_02_des0003 8 El
B3 Sobol_02_des0004 e H ‘
Sobol_02_des0005 7
Sobol_02_des0006 © ‘
Sobol_02_des0007 @ 2
Sobol_02_des0008 [
‘ i Sobol_02_des0009 1) .
== INFO NavCadStepTwo : finished results [design: Sobol_02_des0009] a o= D d B 0 0
*=%=INFO NavCadStepTwo : finished results [design: Sobol_02_des0d009]
08:58:49
FSoboI: num. Vars = 10
art at 4:40 p
‘” [NFO FGenIntReader : Could nat t open fde FiHC Dev/NavCadZD 19/Development/CAESES/20190912-UM/2-Step
Link_rev2-20190916/manual_r ffout.txt for reading [parsing process aborted] v
v |
|> <8 HydioComp NavCad 2019
m— - -, Build: 19.00.0078.0100.10834
ready | NON-COMMERCIAL EDITION - License for Mr. Donald MacPherson | Project Units: | meters v @ CurrentDesign: baseline & Showing Results of baseline M Working Scope: | " "~ Parsing script...
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Visit our sponsors at the exhibition

@CONVERSE BFBridPro CPU2AITE=

C/ dynanrdo

‘ ™ x
‘ N dynamic software & engineering
‘ oLl 5 H | P ;

Remember the raffle
/Vaﬁlﬂcf ISt | <t four stamps ©
e E—
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Conclusions

Deformation Factor: 0

= CAESES 5 beta released and now available
= Continuous investments are made
— R&D

— Faster simulation-driven design
(e.g. KLE for dimensionality reduction)

— Holistic design and integration
— Work spaces and webApps for ease-of-use
— Growing networks

= Clear roadmap
— Usability and UX Interested to see more of CAESES 5 beta

Join us at the exhibition

— Easier license management

— Steady extension of robust variable CAD

(e.g. morphing)
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Thank you very much for working with us!

Thank you very much to the team

Great to be part of it!
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www.friendship-systems.com

Claus Abt and Dr. Stefan Harries

harries@friendship-systems.com
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