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WHAT IS PTC MATHCAD?

PTC" Mathcad" Solving Systems of Equations

= Engineering Calculation Software e e e |
o Comprehensive engineering documents Mo it IS et Mg .—’r_.z—l
o Live calculations o e T o
o Natural math notation e e e
o Knowledge capture and reuse | : £ :
| Mu[“p[e Content types § No Giiéss Valiues e necessary: for solving ODEs, We only need fhe Coustraints #nd the Solver.
" Powerful Math Engine it i i s
o Numeric and Symbolic calculations , i s a@a=1 ™
dy(0 5) =0 mm (0 8)=—1.5""

o Rich function library
o Comprehensive unit intelligence [&]-otmore(( 5] )
o Complex problems o

Solves

System Response: Position vs. Time

® Visual Presentation Features [
o Fully formatted text and math 0 em A T e

o 2D, 3D, polar, and contour plots e
o Full control over display content e oottt




WHAT IS PTC MATHCAD? )
_O Dmm = [:utf:tput runctions [ M;m%

" Advanced Engineering Math ] = ] | O s
o Programming o T R | IS el
Solving and optimization - nsert 315 e e e F

Design of Experiment TR EEEREr) o
| t =
esign of Experiments S50880005050 vt | G
N B e i e '

1] a«—root (=" —y,2) ||

Differential Equations el | oo
Data Analysis e

O
O
O
O

a
return ; _

Lol

" Integrations i T
Microsoft Excel . [
PTC Creo B[ = == el ‘
=

PTC Windchill . X

Multiple data file formats s | [RAST——
Scripting environment AERERERERL. - ——— T
Custom Functions X e A

‘ castingﬂm —12.2 kg | castingmass castingmass X

=

Show

A

—
Show in

(7)) Pressz Fi Tor help.

O
O
O
O
O
O

boredepth boredepth X

* Process Optimization b A e e
0 Reuse approved calculation workflows Do egun=9-2 mmam
o Standardize on calculation best practices B REapmasassZscamsmuEsE
o Build libraries of validated formulas and equations e g = 0.660 tmn

#




WHAT IS PTC MATHCAD?

=

" Enables engineering teams to: e || =

o Prevent loss of IP and capture knowledge E C”““ e Zé‘: “‘ BEEScussis
o Standardize critical design and engineering & mos b e — T
processes s - DES'GN
o Improve product quality e B ‘
0 Speed up time to market | e mﬂlwmi*ﬁmim‘" =
o Improve compliance with regulations | e D EIse ot — | cE. Document
: Ei:‘ﬂl:ﬂ :‘““"’ L Callfullfac |1 s o @ep~]
* Enables engineers to: | e M= {IE?T"‘E :f::ilJ
o Solve complex engineering problems | —- B oo A os)
o Perform calculations with transparency, | e o o txr)
accuracy and precision L c s {
0 Document, share and re-use calculations and |« ween =2 FEm
design methods — {0

o Capture and transfer engineering knowledge e (3] (mph) (%) (m)

. 1.6 150 32 75

o Easily validate methods and results \ e
o Reduce engineering calculation errors




WHAT IS PTC MATHCAD?

pone pe

// Load an image

src = imread("lena.jpg”, cv_Lono_IMAGE_GRAVSCALE),-l

dst « src.clone(); ¢

if( Isrc.data )

{ return -1; }

for(int y = @; y < sSrc.rows; y++)
for(int x = @; X < sSrc.cols; X++)
dst.at<uchar>(y,x) = ©.9;

Creste 2 cambered awfod vang
SAdame Mathemat:

he 20 arfoll car
COUO B0 pr ey

Tove Toaim 1% LOR 8 & Youtn onhe?

am® T tegeorenm 2 ~ oo
" be & pm = phasesStart;
1.3 [ - 3 13 e

- iy - % convert am and pm to i and q and scal
X ot Toa pacimatert 1] 'q = am .* sin( pm );

B " v o Bacte - T i=am .* cosC pm );
2 mG = et s s = igwave = [i + (3 * @)];

ez onTime = [zeros(l, (offPts/2)) iqwave(l:(onP
XL in S (Bx -7 YL w X (ByJ XU S (Tx-T YU T ’ marker -A[ones(z,(onPlsgedgePls+edoePts)) z

=y v iqwave_size = size (onTime

| “(SB31"3031/2)"((PK)"SFS1"SDS1-5HS1 M(PI()"SD31+5FS1°SHS 1))+IBS1"SF32"30%2/2
5

)
hie L4 ™ 5. oo

R These are NOT

AT U, ZFL wYL tin(3{rh=0.03.)))= 2L .ces(3{rh+0.03-5))

“Talented engineers are using Excel and getting serious errors of which they're simply not aware.
And errors build up more rapidly than you might expect.”
Dr. Alan Stevens

Specialist, Mathematical Modeling & Simulation
Rolls-Royce

“Using PTC Mathcad, we can draw up calculation notes twice as fast, but the real value is in
proofing and verification. On average, this stage takes three times less time using PTC Mathcad

compared with Microsoft Excel, representing a clear gain in productivity.”
Sylvain Routeau
Department Head Subsea Structures
Technip
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ENGINEERING KNOWLEDGE
AND CALCULATIONS



CHALLENGES IN LEVERAGING ENGINEERING KNOWLEDGE

Product Conceptual Detail Valld; tion Toc;;mg Te(;:lTalifybs
Requirements Design Design Prototype Mfg Purchasing
Capture & communicate design intent + critical values
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ﬁ
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" |deal process is to effectively & efficiently capture and communicate:

o Design intent

o Engineering critical values

o Optimized parameters

o Compliance with performance envelopes
o Validation analyses




ENGINEERING CALCULATIONS: BEFORE SCENARIO

Inability to
capture, share
and re-use design

Engineering
calculations are
often created using
disparate systems
and arcane
languages causing
poor communication
and loss of
knowledge

Lack of process
and tool
standardization

introduced due to
design intent stored
in multiple locations,
leading to process
inefficiencies and
product delays

Lack of early
design validation
causing need for
rework

Is your design
optimized? Is it the
best trade-off
between cost,
strength, time-to-
market, customer
requirements, etc.?

Designs not tied
to customer
requirements

Loss of traceability
between market
requirements and
the final design
introduces errors
that lead to
inefficiencies and
delays

Calculation
errors lead
to costly
rework

Mathematical errors
are either caught too
late (leading to
costly rework) or
missed entirely
(leading to increased
after-market service
or costly recalls)




ADDRESSING ENGINEERING CALCULATION CHALLENGES

@ ptc Disk Glutch Analysis

Maximum Allowable Pressure !

Assuming the allowable
maximum pressure for

P,...-=1200 kPa  castiron or hard steel is in
the range

+

Inputs
Dynamic Friction Coefficient f i R-mmi::\
|i Cantact
| Arca
F:=0.045 For cast iron or hard steel, J'/:;; e
when operating in oil, is i ~\\\
between 0.03 and 0.06 I T '

700 kPa<p<1700 EPa

Input Torque Q:=450 N.-m
Disk Selection Disk := Disk Clutch: Disk A v

PTC" Mathcad Desarment CAD Segment l

SA(i) (em®)

Dmmt_ (mm)
PGWTSE
; 2 w(D—d)-l
\ ] surface ar
peCOS|—
f‘ 2
{
' Shaft Bearing Speeds and Pass/Fail Results conditional Formatting
6mm 7mm 8mm  9mm 6mm 7mm 8mm  9mm
13mm 286381 280517 271277 257248 Pass Pass Pass Pass
12mm 241818 234845 223727 206492 Pass Pass Pass Pass
11mm 200355 191881 178100 155900 Pass Fail Fail Fail
10mm 161808 151189 133264 101708 Fail Fail Fail Fail
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ENGINEERING CALCULATIONS: AFTER SCENARIO

Automatically
capture, share
and re-use design
intent

Solve complex
engineering
calculations while
documenting
automatically in a
single tool

Standardize
engineering
calculations

Document and
capture key analyses
used to

determine which,
how, and why design
decisions

were made

Perform vali(8
and verification
throughout
design process

Be assured your
design is optimized,
with the best trade-
off between cost,
strength, time-to-
market

Tie the design
directly to
customer
requirements

Establish traceability
between market
requirements and
the final design,
eliminating errors
that lead to
inefficiencies and
delays

Eliminate
calculation errors

By capturing
calculations in
natural math
notation and
automatically
managing units it
becomes easy to
identify and
eliminate errors




MATHCAD PRIME
RELEASE SUMMARY



PTC MATHCAD PRODUCT TIMELINE

PTC Mathcad Prime X.0

— Main release in April each year
— From Prime 10, maintenance release approx. 6 months after main release

PTC Mathcad PTC Mathcad PTC Mathcad PTC Mathcad PTC Mathcad
Prime 9.0.0.0 Prime 10.0.0.0 Prime 11.0.0.0 Prime 12.0.0.0 Prime 13.0.0.0

¢ ¢ * * *

2023 2024 2025 2026 2027 >

¢ ® ¢ ®
PTC Mathcad PTC Mathcad PTC Mathcad PTC Mathcad
Prime 10.0.1.0 Prime 11.0.1.0 Prime 12.0.1.0 Prime 13.0.1.0

The information in these slides regarding possible future releases is not intended to be part of any commercial offer and is provided solely for informational purposes. Such information does not in any way constitute commitments, promises or legal obligations upon which customers may or should rely. The development, release and
timing of any features or functionality described for PTC products remains subject to change at any time at PTC's sole discretion. In no event shall PTC be liable to customers for failure to adhere to any such roadmap and/or to produce or deliver any functionality described in these slides. A customer's decision to purchase any PTC
software products must in all cases be based upon the current functionality of the relevant products and not upon any potential future functionality and/or features described in the product roadmap
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PTC MATHCAD PRIME EARLY VERSIONS

® PTC Mathcad Prime 1.0

o Multi-document, task-oriented, WYSIWYG Ul |} okt i n(Z).e
o Comprehensive support for units T .
o Rich numeric function library | 1 A
o X-Y, polar, and contour plots A L \/ A
= PTC Mathcad Prime 2.0 YEREEERI Bl = EEmEpT TRa
o Symbolic calculations e e s o st |- o
o 3D Plots T
o Excel Component : 4
o Collapsible Areas =gl lc: L S
= PTC Mathcad Prime 3.0/31 : e worditle
o Math Styles AT i s
o Templates . ‘ ¥ !
o Math in Text e s a
o Custom Functions — e
O Global Definition = Ve
O g%lneermg Notebook, powered by PTC yal S~
. API g -
10




PTC MATHCAD PRIME EARLY VERSIONS

= PTC Mathcad Prime 4.0 FE= -
o Area protection and locking P it 7
o Interoperability with Third Party Applications ®
o Embedded objects B rowtmesanp
o Export to MS Word —_—
o Equation wrapping — e
o Windows 10 support
(o< t). 0 E i5r (62605 —5u)
= PTC Mathcad Prime 5.0 o i (?’?sifif'i':::;azg“ﬁ':;’;],m L
o 2D Plot Enhancements +[ﬂ>§]-ui";ﬁ.x[ 5 . )
= PTC Mathcad Prime 6.0 mmg“:msnfw
o Custom Margins, headers and footers e
o Spellcheck E—
o Hyperlinks in Text
o New Symbolic Engine




PTC MATHCAD PRIME RECENT VERSIONS

® PTC Mathcad Prime 7.0

7 Combo-boxinput control Define Variables:
o Show major gridlines
o Save as PDF Weight of car: W= ‘;fﬁli::ﬂziﬁf:jﬁh W=14250
0 Standalone Converter Distances to axles: L1:= Weight: Hyundai Elantra | - - - ------ S
o Symbolic Engine Enhancements L2=-ffight:?f"fil?sight — L
o Ul Enhancements wE SR A
o APl Guide Calculations:
® PTC Mathcad Prime 8.0 Moment of inedtia: | |r- %" 1=2272.003
o Redefinition Warnings T
o Partial Derivative Operator
o Symbolic Engine Enhancements
o Show Header, Footer, Page Border
o Usability Enhancements
o Conversion: Save as HTML
o Windows 11 Support
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PTC MATHCAD PRIME RECENT VERSIONS

PTC Mathcad Prime 9.0

O O O o o o g O

PTC Mathcad Prime 10.0

O OO O O o g

Default text styles

Gradient operator

Internal links

Symbolic Solving of ODEs
Symbolic Solve Block

Symbolic Engine Enhancements
PDESolve (numeric built in function)
Custom Color Picker

Request a symbolic solution for V1, V2 and V3 and assign the solution to a function:

(—(3-A-R1.R3%)—6-A-R1.R2.R3)-R4-3

(R3? —R1-R3—(R2% +2-R1-R2))-R4—(R1-R3* + (R2®

((—(3-A-R2)-3-A-R1)-R3> —(3-A-R2% +6-A-R1-R2)-R3)-R4—((3-A

(r3? —R1.-R3—(R2® +2-R1-R2))-R4—(R1-R3* + (R2*
(~(3:A-R2)-3-A-R1)-R3* —6:A-Rl-

V(R1,R2,R3,R4)=Find (V1,V2,V3) -

PTC Mathcad Prime 9.000 - CA\Users\a (R32 —RI-R3—(R22 +2-R1-R2)) .RA— (Rl .R3% + (R22

O @ wv
Math Input/Output Functions Matrices/Tables Plots. Math Formatting Text Fort
Timy

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

es New Roman vl 12 - -
R P ——
T X AaBb AaBbC S ptc mathcad . Enii e
U A - -l & TH Heading 1 Heading2 Heading3 indent Robotic Arm m\

. J(ENEENEEE = s Mathematical Model for Shoulder and Elbow Angles
Untitled * X P9 AEEEEEEERE x P9 - Symbolically Solve for Voltages
R Caculating Shoulder and Elbow Angles for a Robotic Arm
IEREEEEEN ' II l
EEEEEE oltage in
™ This worksheet determines the 2 angles #,(t) and 6,(t) of a 2 arm robot that correspond to the

end effector moving in a straight line from point A to point B in a specified time.

[ none 4 More Colors . T
—sornmg-wouv Equations to Evalu: Techuloal Sections;
* Purpose
+ Diagram
* System Inputs

Symbolically Solve for Voltages at Cir

Using Kirchhoff's Current Law, write equations sun

CLERED ERL o L VL
Rl R2 R3 R2 R3

Advanced Controls with VBScript or JScript
Subscripts & Superscripts in Documentation
Solving Algorithm Selection

i =

Symbolic Engine Enhancements

Hide Area Borders

Universal World Date & System Date Formats
Worksheet Conversion Usability Enhancements

oy | 911.041

Optimized Levenberg Marquardt

Levenberg-Margquardt
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APPLICATION UPDATES

® Manual Calculation Mode
o No auto calc. when content changes
o Choose when to calculate
o New ‘Calculate Now' option

® Custom Unit System
0 User defined unit system
o0 Based on existing unit system
0 User chooses default units

= Python for Advanced Controls

0 Support for Python scripting for all
advanced controls

Unit System

" Select unit system:

Change base dimension unit

Base dimensions: Dimensian

sl
) uUscs
[@f e

(&) CUSTOM
Based on:

Sl -

Current - Ampere (A)
Length - Meter (m)
Luminous Intensity - Candela (cd)

Change Length

Mass - Kilogram (kg)

Derived units: 7 S
Capacitance - Farad (F)
Charge - Coulomb (C)
Energy - Joule (J)

Force - Newton (M)

Select unit system:  Base dimensions:

Current - Ampere (A) Change
Length - Meter (m)

lNuminance - Lux (Ix)

Luminous Intensity - Candela (cd)
Mass - Kilogram (kg)

Based on: Derived units:

sl M Capacitance - Farad (F) E
Charge - Coulomb (C)
Energy - Joule (J) Insert

Force - Newton (N)

llluminance - Lux (Ix)

8 |

Cancel

Change derived unit n

Dimension

Capacitance

Unit
Farad (F)
Microfarad (pF)
Manaofarad (nF)
Picofarad (pF)

In the following worksheet we would be focussing on designing a flight control system for three different types of aircraft

(UAV, commercial and fighter). The goal is to allow the user to design a control system by
tweaking flight parameters step by step. 1] List Box

T 5 Script Editor | Properties
Aircraft Selection

& B T T Lne0 Column:0
For each aircraft type, there will be different v¢
parameters are embeeded within script so tha
# TODO: Add your initialization code here
ListBox.ResetContent()
# Add Strings here as needed
| ListBox.AddString("Commercial”)
Type = -~ | ListBox.AddString("Fighter”)
Commercial | ListBox Addstring("UAV")
Fighter | # Initialize Selection If desired
UAV Ji ListBox.CurSel = 0

Choose the aircraft type from below options:

|
|
| def ListBoxEvent_Start():
# TODO: Add your code here
pass

m=88.185 ton

|| def ListBoxEvent_Exec(Inputs, Outputs):

A‘m_"a___ 1334.725 le selectedAircraftType = ListBox.CurSel + 1

# Default values to prevent undefined errors
Cr=0b 1 L L 1 S o if selectedAircraftType == 1:

m=80000

Area_wing = 124
Cp=0:03 11 L L 1 1 L S CL=05

CD =003

making certain decisions and
- O X

Python v

Nits for mass

s for length

Cancel Close ||

The information in these slides regarding possible future releases is not intended to be part of any commercial offer and is provided solely for informational purposes. Such information does not in any way constitute commitments, promises or legal obligations upon which customers may or should rely. The development, release and
timing of any features or functionality described for PTC products remains subject to change at any time at PTC's sole discretion. In no event shall PTC be liable to customers for failure to adhere to any such roadmap and/or to produce or deliver any functionality described in these slides. A customer's decision to purchase any PTC
software products must in all cases be based upon the current functionality of the relevant products and not upon any potential future functionality and/or features described in the product roadmap.
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APPLICATION UPDATES m=88.185 ton [911: 5.189
By | | —64.849

deg

A ing=1334.725 ft’

® Region Borders Cu=0.5
o Add/remove borders from regions ] I X(Hu , 6 ) =7 ft
® Result threshold formatting T -
o Exponential S E— = o :

1 = Approximate Equality

o Complex
o Zero

1i ] Zero

—_
un

k| 4

|| 2% ORIGIN in Strings

[:3} strict Singularity Check

Exponential 3

== Multithreading

B Bin. OCt, HeX Support mm Units/Constants in Symbeolics
o Calculation b3 Bin/Oct/HexMode |
o Result formatting

a:=4+0.0011 a=4

c:=5.107" c=0

£:=123100 f=123100

bin:=1010h oct: =120 hex:=0Ah

10b+bin=1.1b-10b""  100-0ct=1200 '100h— hex = 0f6h-

The information in these slides regarding possible future releases is not intended to be part of any commercial offer and is provided solely for informational purposes. Such information does not in any way constitute commitments, promises or legal obligations upon which customers may or should rely. The development, release and
timing of any features or functionality described for PTC products remains subject to change at any time at PTC's sole discretion. In no event shall PTC be liable to customers for failure to adhere to any such roadmap and/or to produce or deliver any functionality described in these slides. A customer's decision to purchase any PTC
software products must in all cases be based upon the current functionality of the relevant products and not upon any potential future functionality and/or features described in the product roadmap.
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ENGINE UPDATES
= New ‘Decomp’ keyword

o Decomposes an expression by
replacing repeating parts and numeric
coefficients

o New modifiers ‘coef’, ‘func’, ‘power’,
‘parts’, ‘expr’, ' max’

® Solve block improvements
o Scaling of objective functions

0 Scaling of constraints
o Expanded role of CTOL

® Plot processing improvements

o Faster processing of 2D plot data (XY,
contour, polar, ChartApp)

 ybert yb=0——

F5=1/3
1
3
_Fe:(a-\hz-b" +81-b* —(2-b’+27-b})
1
_FT:Z:‘
it _F2ab=_F3
2|
3
3

2|

elseif F2nb# F3
b? — _Fa.by Fa? I
3-_F4
(—(_F4+_F5-b)— _F4*._F5)-1li+ (26" +_F1.b—_F4%) |
3-_F4- _F5-1i-3-_F4
(—(_F1._F5.b)— _Fa®. _F5).1i+(_Fa? — (2.0 4 _F1.b))
3+ FA. F5.1i+3. _F4 I

elseif 0£_F1
_F7.b* —_F6-_FT-b+_F6° 1
3- _F6-_FT ‘
(_[_Fs-_Fe-_F‘? Bl Fe FetY i (o, pr? p? L pe, Frob_ Fe?Y
power:=| _4 CTOL:= 107" CTOL=1-10""
(- F5- F6. _F]
T T 1 Il —12
—21
ar The found results can
2 z= 1 y=| 2 z=|? be verified as follows:
z 1 1 1
al
5 |
'E[ L =a Toy+z' =2 T’ .e¥ =z Y —4=[D]
‘g’ z+T zl+xl 0
S [0.07628151024562?]
N [ 0.076281510276494 212 et 21:[01
g 1 |:=find (c,y,2)= 4.58188293102278 0
S 21 e 4.58488293104162
1.14040186395034 3 0
1.14040186395034 zl-yl+zl —2=[0]

The information in these slides regarding possible future releases is not intended to be part of any commercial offer and is provided solely for informational purposes. Such information does not in any way constitute commitments, promises or legal obligations upon which customers may or should rely. The development, release and
timing of any features or functionality described for PTC products remains subject to change at any time at PTC's sole discretion. In no event shall PTC be liable to customers for failure to adhere to any such roadmap and/or to produce or deliver any functionality described in these slides. A customer's decision to purchase any PTC
software products must in all cases be based upon the current functionality of the relevant products and not upon any potential future functionality and/or features described in the product roadmap.
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ENGINE ENHANCEMENTS sty I et

[ II —(cos(n+m)-sin(nem)) + new || (B 54 1)+ @7t men (o0, gromzia,0)=5-0
[ 2.n &
elseif n=0vm=-nAn=0

else if —max(a,0)+b<0

||0 | (s-max(a,l)}+1].9*["““[%“11

elseil m=-nAn+0

= Symbolic calculation ISae-zuan T
performance improvements

e

(wanb)v(anb) — —anrbvanb M. b (e@b)@b — a@b@b % a (PA(PvQAR))v(QA(PYQAR)) %PVQI\(PVQI\R]
] . H 1
o Keyword ‘'simplify | \

3 w4

e simpli = | ; I simplify
D Calcu[us Operators = a—lzDA\i'a+220ﬂn—25vrag—L J-sin(o:—B]da+J' i [a—B')dct-l—Isin(a—B]dalﬂu—(Q-ﬁ-cas(g]-sin('}'})-i—z
ta 2’:"7 4£+_r J

. N ew VeC() a nd IS Ra nge() | vec() function with three arguments: |vec() function with two arguments:
functions =) )

vec(—2,2,10)= g‘ vec(—1,3)=

o Use vec() to create simple vectors 10
o Use IsRange() to identify range

var | a b les | wvec() function with one argument: | IsRange() function:

Ll b2 = O =

-
Il
=
—
=

rl:=1..2 IsRange(r1)=1

P

u1==[[1’] IsRange (v1) =0

vec(r)=

[ N

The information in these slides regarding possible future releases is not intended to be part of any commercial offer and is provided solely for informational purposes. Such information does not in any way constitute commitments, promises or legal obligations upon which customers may or should rely. The development, release and
timing of any features or functionality described for PTC products remains subject to change at any time at PTC's sole discretion. In no event shall PTC be liable to customers for failure to adhere to any such roadmap and/or to produce or deliver any functionality described in these slides. A customer's decision to purchase any PTC
software products must in all cases be based upon the current functionality of the relevant products and not upon any potential future functionality and/or features described in the product roadmap.
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USABILITY UPDATES | Scale Parameter

|# Page Number~ |

#
= i U 18 Page #
= Advanced Control updates . .
= R§d|o putton selected by default [Shape Parameter #of # |
o Slider invert - == Page # of #
o Slider min/max AR M -+
(#)
. . (M) LZ8 o~ £
B Slmpllfled |nsert |mage RGET wowOupnt  Funcions  Mavieyhbies  Pom  MathFom —
) ’J J &= Text Block \;f /i ’ S R AR

A] Text Box

Math  Solve Chart — Operators + Symbols ~ Prd
Block Component

Regions

= New page number format

1:=100 mm Length of threaded part of bolt

Root

;=60 deg Thread angle (60deg for ISO)

DY Nominal diameter(m) and coarse

= Convert password protected areas e ki :
(for legacy userS) Total surface area is calculated for @)=

o Convert password protected areas S bt comton ndpltes Prseeyeon( 2]
using the same password

The information in these slides regarding possible future releases is not intended to be part of any commercial offer and is provided solely for informational purposes. Such information does not in any way constitute commitments, promises or legal obligations upon which customers may or should rely. The development, release and
timing of any features or functionality described for PTC products remains subject to change at any time at PTC's sole discretion. In no event shall PTC be liable to customers for failure to adhere to any such roadmap and/or to produce or deliver any functionality described in these slides. A customer's decision to purchase any PTC
software products must in all cases be based upon the current functionality of the relevant products and not upon any potential future functionality and/or features described in the product roadmap.
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THANK YOU

0000


https://www.ptc.com/
https://facebook.com/ptc.inc
https://twitter.com/ptc
https://www.linkedin.com/company/ptc/
https://youtube.com/ptc

