PTC LiveWorx"
Europe 2015

PTC' Mathcad®

PTC Mathcad Roadmap™
K

- Brent Edmonds

Senior Director, PTC Mathcad
: & -
\"\ : ><
y &
: o November 17-18, 2015

#LiveWorx Stuttgart, Germany




Agenda RIC

LiveWorx"

« Whatis PTC Mathcad?
 Release Timeline

* Prime 3.1
— Engineering Notebook

 Prime 4.0

 Future Release Themes

#LiveWorx



What is PTC Mathcad? PTC

LiveWorx"

A digital engineering notebook to perform your engineering calculations
and manage your design intent

e Analyze Document

PTC Mathcad combines the ease and familiarity of an engineering notebook with a
powerful mathematical engine

#LiveWorx



PTC Mathcad Product Roadmap

PTC
LiveWorx"

PTC Mathcad Prime
— Major releases with new functionality
— Maintenance releases to address customer-reported issues when necessary

PTC Creo

3.0 M030
¢
PTC Mathcad PTC Mathcad PTC Mathcad
Prime 2.0 MO10 - Express Prime 3.0 Prime 3.1
[ [ ] ® !

1
! 1
! 1
1

¢ ¢ o ¢
15.0 M020 15.0 M030 15.0 M040 15.0 M045

PTC Mathcad 15.0
— Maintenance releases to address customer-reported issues, platform and/or technology changes
— No new features
— Discontinue only when full migration to Prime can take place for majority of customers

#LiveWorx
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PTC Mathcad Prime 3.1



PTC Mathcad Prime 3.1 PTC’

LiveWorx"

Released March 214 2015

Functionality
— New PTC Creo integration
3 use cases for CAD engineer
— API
 Re-written to be cleaner and more efficient
 Extensive SDK with a dozen code examples including source code to SolidWorks integration

. merlahnnl future exnansion of PTC Mafhr‘ad "Qngb.!...u

PRSI RN Mkl e R S

f,Lgrge.data handlinds™ =
- For 64-bitarchitectures, data set S|zes are no longer limited to 2 gigabyte ci

ICRANKSHAFT ASSMV

PTC Mathcad Piston Head Profile Optimbzation Input/Output Design
Solution: Selve Block [inputs
Input A
Fust, define equations for the volume and surface asea of the engne block, cylinder, and pston B rorapkshaft  rorankshaft X
s our displacement and compresson rato lumits. Refer 10 the duagram 10 visualize what s defing |

~Windows 8.1 suppo e e e
— Conneotlwty with third party tooI Sl Z
‘ 2 Prode® physig > PP @iltd properties, ODBC-compliant d ot VoAgSIAL (A

I the abose 3 functioms, V,, represent solume creased by the dumetes of the pston and the lenguror e
prston stroke and remans constant throughout the worksbeet [t does not take into account the addibonal
volume of the caved sphenscal cap peston head or the engine block shown in the diagram  Those are
represented by the fumctions V,, (h) and V(W)

e Export algdfithmsko drive\CARSENECEl g STL4DXE IBL formats
* Export matri®e

— PTC Mathcad \er
» Over 1,500 pN

— Mechanical, §

— Scripts to convert legacy e- bo

( 1
Surface area of piston head SA A s edany o ha é {{‘T} {"'; i,

Surface area of engine block SAL (N = o hyody,.,

The functions for the surface area and volume of the piston head and the engme block will be used to define
a function for the volume 1o surface area rano (below)

Volume to surface srea VEaSA (hy B = Valthd+Vahy
telatonshap SAL (M) +SALNY

M Max required eagine wi25 L

doplacement

Dos

_ s & create HTML T S

CRog=7

Min Max compressson ratio

I 3/5 0 i Replace with Options * 0% -
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Engineering Notebook, powered by PTC Mathcad



PTC

Engineering Notebook, powered by PTC Mathcad

LiveWorx"

3 use cases for PTC Creo user

Document Design Intent

Foring = - 1250 kg-9)=1.226 KN

Analysis Driven Design

Verification and Validation

#LiveWorx



PTC

Engineering Notebook, powered by PTC Mathcad LiveWorx-

Capture design intent inside your model
« Embed a PTC Mathcad worksheet directly within the PTC Creo model

 Embedded worksheet can be opened, edited and saved within the PTC Creo model

« All deS|gn detalls In the worksheet automatically travel with the PTC Creo model

3 W CRANKSHAFT_ASSEMBLY (Active) - PTC Crao Parametric 3.0 # J | CRANKSHAFT ASSEMBLY >R
Flie- Model Analysis Annotate Render Manikin Tools View Applications Framework “pO- - 1
% 2 8y PTC Mathcad Piston Head Profile Optimization tion
3 —
anism Animation  Sin Solution: Solve Block
Input Alias
Mot First, define equations for the volume and surface area of the engme block, cylinder, and piston W|| rcrankshaft  rorankshaft ¥
A28 28 % Ee as our displacement and compression ratio limits. Refer to the diagram to visualize what is defing|————————————
" e ~ cylinder, piston head, and engine block. lm—w
lodel Tree (R
LB Volume of each cylinder Vigel Y B o Pulw(s
? = — | Output Alias

3.4, | out h X
Volume of piston head i (hye) = h,,’( """} ‘—m

out hph X

3.
Volume of engme block Va(ha)= :‘ ohy -{ ';u"—h,.}

In the above 3 functions, V., represent volume created by the diameter of the piston and the lengumorme—
piston stroke and remains constant throughout the worksheet. It does not take into account the additional
volume of the caved spherical cap piston head or the engine block shown in the diagram . Those are
represented by the functions Vi, (h,) and Vi (he)

2
d
Surface area of piston head SA s (hps) = 0y gy +70+ I } (

Surface area of engine block SAg (ha) =7 hyyo iy,

The functions for the surface area and volume of the piston head and the engine block will be used to define
a function for the volume to surface area ratio (below)

% y
,\‘Ll,‘:,;:: surface area VIoSA (hy ) = “ o (he) + ‘fa(".a)
clationship 57,5 () + A4 (h)

MinMax required engine Dye=325L D,p=331L
displacement

Min/Max compression ratio CRygai=7 CRiys =9

| ils e Find; Replace with: Options * 80% = 8

#LiveWorx
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Engineering Notebook, powered by PTC Mathcad PTC

LiveWorx"

Share parameters between PTC Creo and PTC Mathcad

« Analysis Driven Design
— Solve calculations and use the results as dimensions within the PTC Creo model

 Verification and Validation
— PTC Creo parameters further analyzed with PTC Mathcad’s extensive array of math tools

L) -] - £ 3

File ~ Model Analysis Annotate Render Manikin Tools View Applications Framework

~Pp0-0
a '] 9 Component odu J Geometry Checks 3 %‘ == () Parameters 3 UDF Library & Image Editor F 0 O Reassemble
Wi Bl 3222 b X x¥
Mode! information 1| Message Log % Switch Dimensions (%1 Appearances Manager (3P import Profile Editor Redefine
Bilol Nodel Reference Find i Component Pubish  Farily . = 2 Screw Dowst &
Materials Player ¥ Feature Information  Viewer 2 Compare Assembly  Interface Geometry Tabie d= Relations VL. Auxliary Applications v Pinv X Delete
Imvestigate = Model Intent ~ Utiities intelligent Fastener +
¥ = LR QDID '.-'."',-5-
Model Tree T~ . s "
[ 42050 —— Relations -ox
- T+ ‘ |
File Edit Insert Parameters Utilities Show
Look In
Assembly « |} | [EICRANKSHAFT_ASSEMBLY
w Relations
1 . ot =
© ™ k@ Pa2F@s- 0433
ICAD=DISTANCE FID_CRANK_RADIUS
0
0
Initral
* Sub hems

Type Value  Source Unit Quantity  Unit 2

« Properties... | [Tl #§

¥ s Re oK
» 5 SCONNECTING_ROD_ASSEMBLY #
=/, BCRANK_RADIUS

Cancel

#LiveWorx Fe ~r Laja

Forward looking information, subject to change without notice

10


file:///D:/Users/bedmonds/Documents/PTC Information/Mathcad Information/Videos/Engineering Notebook Demo.mp4

PTC
LiveWorx"

Engineering Notebook, powered by PTC Mathcad

Share parameters between PTC Creo and PTC Mathcad

« Tag parameters in the embedded PTC Mathcad worksheet
— Inputs - values from PTC Creo to PTC Mathcad

— QOutputs - values from PTC Mathcad to PTC Creo

« PTC Mathcad input definitions and output evaluations are made available in parameters table

Values from Creo Parametric

In

Heightof piston head spherical cap ‘ h,,=1.000 mm ‘

#LiveWorx

Filter By Default

Name Type Value Mathcad Value  Access Source Unit Quantity  Unit=
RPH Real Number  0.001000 0.001000 @iLocke.. PTC Mathcad Output  Length m
RCRANKSHAFT Real Number 0.0 BLocke . Relation Length t
HPH Real Number 0.0 @Locke... PTC Mathcad Output  Length A
DBORE Real Number  0.081000 0.081000 @Locke.. Relation Length
e - Properties... | T | §§
Reset OK Cancel

Piston bore diameter dpore =1 mm Input/Output Designation [
2 Inputs
Effective crankshaft radius ‘rcmnksmﬂ =1 mm‘ Input Alias
dbore dbore X
rerankshaft Parameters - O
Engineering Notebook Powered by PTC Mathcad Outputs Outputs 4 ,
Output File Edit Parameters Tools Show
c c c - t
Radius of piston head spherical cap ‘frph: 35.500 mm‘ th Lokl
Embedded Mathcad v Q CICRANKSHAFT_ASSEMBLY -

v | Customize...

Forward looking information, subject to change without notice
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PTC

Engineering Notebook, powered by PTC Mathcad

LiveWorx"

Share parameters between PTC Creo and PTC Mathcad

« PTC Mathcad inputs & outputs can be used in Relations like any other native PTC Creo parameter
— Relate PTC Mathcad inputs to parameters in PTC Creo to use PTC Creo values in PTC Mathcad

— Relate PTC Mathcad outputs to parameters in PTC Creo to use PTC Mathcad values in PTC Creo

Relations - M X

File Edit Insert Parameters Utilities Show

Look In

Assembly v % CICRANKSHAFT_ASSEMBLY

w Relations

ok F2HYgA- NYD =
+ = |DBORE:MATHCAD=d1:2

& RCRIANKSHAFT:-MATHCAD=DISTANCE:FID_2728

¥

($]
5]

Initial
w Local Parameters
Filter By | Current and all sublevels '~ Sub ltems
Owner Name Type Value Design... A
X/ CRANK RADI... DISTANCE Real Nu... 45800000 =
(B CRANKSHAF... RCRAN Real Nu... 0.150262
[ CRANKSHAF... DBORE  Real Nu... 0.265748 %
58 connecting_ro... TIM_STA... String Missing 3
4 connecting_ro... TIM_STA .. String Missing
53 connecting_ro... TIM_STA .. String Missing
&3 connecting_ro REF _[INK_ Strina NA00G d
4 »
- Main ~ | Properties... | [l | #§
Reset OK Cancel

#LiveWorx
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PTC Mathcad Roadmap RIC

LiveWorx"

PTC Mathcad Prime 4.0

Performance improvements in large document manipulation

Plot enhancements
— Embed 3" party tool to match PTC Mathcad 15.0 plots on first release

PTC Mathcad as an OLE container

Wfrl,:?eZ?)%tte%ﬁgwtem protection PTC® M 3 th ca d® |
— Area locking . =
Prime 4.0

Improved external app interoperability
— Copy multiple regions to clipboard

© 2015, PTE In¢. |PTE] Al righis reserved. For ympertant information
concerning copyrights, trademarks. patents, licensing and data collection
please refer to the gocumestation for this progucl

Equation wrapping
Computational enhancements

PTC Mathcad Gateway (calculation server)

#LiveWorx
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PTC Mathcad Prime 4.0 content

Performance Improvements

« Performance improvement of worksheet-level operations

— Adding and removing whitespace
— Separating and moving regions
— Region selection

— Efc.

« Performance improvement of region-level operations

— Text editing

— Switch to draft mode
— Pushing regions down
— Etc.

#LiveWorx
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Switching between
Page/Draft mode

“Orientation” - Page
Orientation change
(Portrait/Landscape)

“Letter” - Page size change
(change page formats A3,

A4, ...)

“Margin” — Margin switch

between Standard, Narrow

and Wide

“Grid Size” — Grid size
switch between Fine and
Standard.

“Show Grid”

“Add Space”
“Remove Space”
“Add Page Break”
“Separate Regions”
Select All
Un-Select All

Math format changes on
selected items

Text format changes on
selected items

Collapse Area

PTC
LiveWorx"

Main Improvements Improvement (Worksheet
dependent)

Improved 10 — 30 times

Improved 10 — 100 times

Improved 10 — 40 times

Improved 10 — 40 times

Improved 10 — 15 times

Improved 5 — 10 times
Improved 5 — 10 times
Improved 5 — 10 times
Improved 1.5 — 2 times
Some improvement
Improved 10 — 40 times
Improved 10 — 40 times

Some improvement

Some improvement

Some improvement

15



PTC Mathcad 15.0 X-Y Plots PTC

LiveWorx-

Formatting Currently Selected X-Y Plot @ Formatting Currently Selected X-Y Plot &3
Traces | Number Format | Labels | Defaultsl | ®-Y Axes| Traces | Number Format I Labels | Defaults|
["|Enable secondary Y axis : : Legend label Symbal Symbol symbd e Line -
Primary ¥ Axis | Secondary Y Axis e Waiaks Waickht Type | Y-axis
H-Axis trace 1 1 11— 1 i
trace 2 1 1] 1 ——— -
[Log scale [ JLog scale trace 3 1 1== 1 lines
[ Grid lines — [ Grid lines — trace 4 1 1|--- 1 points
[¥] Numbered [¥]Numbered trace 5 1 1|— 1 error
(V] Auto scale [¥] Auto scale :race g 1 1 . 1 bar
race - -
[] show markers | [ shows markers | trace 8 1 == 1 step
[¥] Auto grid [¥] Auto grid trace 9 1 11— 1 draw
< | m | stem
Humber of grids: 2 Number of grids: 2 solidbar
Axis Style ﬂlde legend
(@) Boxed [ ]Equal scales Top-left Top-right
(7 Crossed Bottom-left Bottom-right
(©) None (@) Below
Co) o[ o o) o[ o
Formatting Currently Selected X-Y Plot @ Formatting Currently Selected X-Y Plot @
Number Format | Labels | Defaults | X-Y Axes | Traces | Number Format| Lﬁh9|r;‘§| Defaults|
Format Title
Number of decimal places 3 =
Decimal - - -
Scientific [| show trailing zeros (@) Above () Below [¥] Show Title
Engineering Show exponents in engineerin
Fraction Dfm—Fnat P g 9
Axis labels
Exponential threshold 3 =
V] x-Axis:
V] ¥-Asis:
V] vz-Asis:

oK H cancel Apply oK H Cancel Apply

Forward looking information, subject to change without notice 16
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1) Insert Chart object

PTC
LiveWorx"

#LiveWorx

ODF—‘?EI

Mat

Input/Outpt

Function

PTC Mathcad Prime 3.1 - Untitled

Matrices/Tabh Plot

Math Formattir Text Formattir Calculatio Documer Resource
- - A= Text Block 1 p . m e
X+¥ Ke
1RB] N 3 if T T ) e
Math S:-I A] el O t 5 il P i Constant: Symbaoli =
erators  ~ mbols * Programming ~ onstants - mbolics ~
T e &) image ? 4 K J Y Style  Units  Clipboard
Regions Operators and Symbols /
ol +
[1] [8]
HI
4 5]
X::| 5 | Y.:l 9 |
5! 7]
19] [ 8]
+

Forward looking information, subject to change without notice
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PTC
LiveWorx"

2) Type data series

Q BE=A" PTC Mathcad Prime 3.1 - Untitled
Mat Input/Outpt Function Matrices/Tabl: Plot Math Formattir Text Formattir Calculatio Documer Resource
- - A= Text Block 3, - : T — +i
=] [3}] s 3 if T T )
Math Sol A]TextBox O s Sil P i Constant: Symboli = i
at olve perators * Symbols * Programming ~ Constants * Symbolics ~ 5 - Insert
Block 3] Image Stzle UTS Cllpbvuard Pl
Regions Operators and Symbols
2 (X‘-IY)
3
g+
[1] [8]
HI-
4 5
Xe=| g Y=, |
8| o]
19] [ 8]

#LiveWorx
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PTC
LiveWorx"

O |:1 = B PTC Mathcad Prime 3.1 - Untitled
j e E

o Mat Input/C}
I_\.] ;}—l =T

= L
cﬂ Ts
Math Solve
Block ) Inf
Polar plot Contour plot

Region_ XY p|0t

3) Double-click chart area to activate chart + its associated Ul

|' Home. Chart

Plot type

[1]
§
4
X::|5| ¥
5]
19]

#LiveWorx
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PTC
LiveWorx"

4) Select a plot type. Default trace formatting appears + context-sensitive tab

\'\l |_'1 = B PTC Mathcad Prime 3.1 - Untitled

- -
Mat Input/O SR =

Home | Chart [xy plot
x+y | ;}—l = Te | |

ﬂ Te
Math Solve
Block &) I
Region: | XY plot Polar plot Contour plot

"\ Plot type

12

[1]

:

4 104 3
X::|5| Y /\"-\Il

g )

19]

#LiveWorx
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PTC
LiveWorx"

5) On the relevant tab, “Background” on top-left drop-down and then specify fill

O |:1 = B PTC Mathcad Prime 3.1 - Untitled
7 3 =4
- Mat Input/Q ol

|' Home'l Chart [xy Plot.|

A] T¢| Background ~ - Color v i<, Trace Type * ¥ Show Axis (] Gridines 5 S0 0.

Math  Solve _ 2 a v » fx = i eees
Block R e 2t S— Thickness» i+ Add Trace ¥ Add Axis [¥] Tick Marks R 2 *
——— Number of : Show Axis = Logarithmic | Cross Axes ,
Regimq (L] Paper Golor Style - [~ Remove Symbols ¥ RemoveAxis | egend |¥| Tick Marks Values gcaﬁng 2t 0.0
{ 3 Trace t
‘ [Q Transibent !'\ Traces Set Axes Format Axes
3| &)
[1] 12
4 10+ ,
X:= Y \
| 5 | \
g \". =
{8 J! \II"‘ ]
9 5 \
\
\
“ \
\
2_
U T T T T
4] 2 4 6 g 10

#LiveWorx
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PTC
LiveWorx"

5) Close external app to return to PTC Mathcad

Q BR=A" PTC Mathcad Prime 3.1 - Untitled

Mat Input/Outpt Function Matrices/Tabl: Plot Math Formattir Text Formattir Calculatio Documer Resource
Math Sol A] e O s Symbol P i Constant: Symboli I
at olve perators * Symbels * Programming ~ Constants = Symbolics ~ - - ez

Block 3] Image Stzle UTS Cllpbvuard Pl
Regions Operators and Symbols
2 (X‘-IY)
al
gt 3 ®
i
[1] [8] o
4 5 | 104
X:: Y:: i
|51 | 2 | |
N
1
9] 18] .
i
1
|4
o
|0 . . : :
: o 2 4 5 8 10

#LiveWorx
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PTC Mathcad Prime 4.0 content PTC’

LiveWorx"

PTC Mathcad as an OLE container

 Ability to embed applications as OLE objects within the worksheet

— Any OLE object available on the
system

Maximizing this relationship minimizes heat and pressure loss

C 1 il it aaaialai ek i
an embed neW Or from flle Maximize M m H s Drawing - Visio Standard ?
—_ Can link to f||e SAputSAcy HOME INSERT DESIGN REVIEW  VIEW McGough, Andrew ~ [kl
o Calibri “li2pt -] === s O~ - g
PR oo oo ey B I U sketar SE== & X 4 L qups .
Paste o Quick
' - A- A K iz AT g
Clipboard Font 1 Paragraph I Tools Shape Styles STENCILS SEARCH
32 10 1 2 3 4 5 6 7 2 9 101 11| More Shapes

Quick Shapes -
== Basic Shapes

- Arrow Shapes
: Decaorative Shapes -

B Rectangle B square

@ tllipse . Circle
A Triangle M. Right Triangle
= . Pentagon . Hexagon
Requirements / Constraints: | ® teptagon @ octagon
] Page-l Alla @ [ [ - e
Compression 7T<CR<9
ratio PAGE10OF1 ENGLISH (UNITED STATES) 3 L

SCONOITY.

#LiveWorx
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PTC Mathcad Prime 4.0 content PTC’

LiveWorx"

Content Protection — Area Protection/Locking

* Protect/Lock an Area from Edit | |

1
1
:‘b— Collapse Area

* Detalls i ® | Protect Area i
_ Protect from edit and optional lock Area state T g

-
— Password or no Password AR B v Fters
— New RMB option and new RMB on expand icon S
. 'Machine_Des Password (optional):
— Default no timestamp, no Area state lock e
* Includes: N *
— Protect content from edit (password/no password) L e -
— Lock area display state (open, closed, no lock) B %
i usiim # Lock the area display state: | Collapsed ¥ | A
« DOES NOT include: | Solution |
— Obscured data in file when area locked closed Se-if e —
S
—
#LiveWorx
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PTC

PTC Mathcad Prime 4.0 content LiveWorx-

Improved external app interoperability — copy multiple regions to Word

« Select/copy multiple regions and paste in Word (3 party apps)

+ Detalls:

— User can select multiple regions (contiguous or non-contiguous) and ‘copy’
» Makes available on the clipboard for paste into third party applications, such as iz
Microsoft Word st -
— Text pasted: D

» Keep Source Formatting — maintain Mathcad spacing and formatting, paste regions as x o)
images in text boxes except text, which is pasted as text in text boxes
» Merge Formatting — strip Mathcad spacing and text formatting, paste regions as ‘
images and text

— Maintain hard page breaks if copied as part of continuous selection e

10000 USS
1

Miledge , Price, | —0.001 —
mi

] a=12291.48 USS

1
; b=-2991.10"" —
100 USS pr

€=293.091 USS

y(x)=a-e**+c x:=30000 mi,31000 mi..130000 mi

Price (USS)

MileAge (1000 mi)

x (1000 mi)

#LiveWorx 2
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PTC

PTC Mathcad Prime 4.0 content LiveWorx-

Equation Wrapping

 Allow an equation to be split/wrapped as specific points

« Detalils:
— Allow wrapping at addition, subtraction, inline division and explicit multiplication operators.

— Two ways to enter equation break:
* As you type — shift+enter moves operator to next line
« Editing an equation — shift+enter moves all to the right (+ possible extra) to next line

— Where allowed: SR
- Definitions J~1 ] IHJ/ a=1+2+3+|e—

 Top level placeholder e———
 Major placeholders of operators

— Where not allowed
 Minor placeholders

» Symbolic results

Hz«e2* Hzeal’
C31= —— ;
-~ & 2 - 2 o - 3 - . 3 - T
Cj'}::_H‘ e2 _HA ol _Fc;r ol +2-Gz-al e ‘ Feleal® +2+Gz-al®
2 2 6-al - S val
—Hz+el2eal

#LiveWorx
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PTC Mathcad Gateway RIC

LiveWorx-

 PTC Mathcad Gateway is a calculation server that provides access to your company’s certified
engineering calculations for any user, anytime, on any device. Users can obtain quick calculation
results for their specific scenarios without exposing valuable company IP.

ODE Example: Spring Mass System | Home |
) X, X'} X
M ()
c Z; Worksheets Inputs
M 4
(¢ 5

Find the displacement over time, x(t), of a mass, M, with a damp
a spring constant, k, that has a horizontal force, F(t). K 4

Worksheets Outputs

PTC® Mathcad® G d t ewa y o U s ODE computing displacement

S 05 0450
1 0.341 0.6
o 15 0.221
0.116 0.4
| Calculate | 2.5 0.039
ODEdata |3 -0.009
35 -0.034
4  _0.040 0.0
45 _0.037
5 0028 2225 5 75 10 1@s 15 11s
55 -0.018 Time

6 -0.010] .

POWERED BY

#LiveWorx PTC(B Mat hcad@ |
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PTC

PTC Mathcad Roadmap

LiveWorx-

Subsequent Release Themes

* Plot Improvements
— Utilize more capabilities from 3" party tool

« Functionality
— Constrained inputs (input controls) : maxtmize  x

explicit ,z,y
m+£;> 1+3
z z

— Picture operator
— Text styles
— Hyperlinks

0.656
0.302
0.113
0.492

ft N:=

10 cm
2 in
800 mm
1ft

— Program debugging
— Redefinition warnings
— Scripted components i 28
— Gradient operator : ‘ | &

— PDESolve i L

* Integration Improvements
— PTC Creo integration phase |I oo, JARE
— APl enhancements & e T
— Additional 3" party integrations s

#LiveWorx
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