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New Features and Enhancements 2022.3

Release Highlights

*
Interfaces

You can now import and export FMUs for Model Exchange and Co-Simulation, which supports the FMI-3.0 specification. All features
supported for FMI-2.0 import/export in older Activate releases are supported in FMI-3.0 import/export. Continuous-time and clocked
based models can be exported as 3.0 FMUs for Model Exchange, Co-Simulation, and the source code.

The following 3.0 specific features are supported:

e Clock - Handles clocked and discrete-time models for Model Exchange and Co-Simulation.
e Variables - Handles 1D and 2D input/output variables and variables with new integer datatypes.

e  Source code and build description - Enables automatic compilation of exported FMUSs for real-time and different operating

systems.
You can export a romAl as an inlined FMU using FMI-2.0 and FMI-3.0 export. This can be useful in Embed, for example.

User Interface
e You can use an empty super block with the Always in Background property to add background color or an annotation image.

Graphical elements in the background of a model help visualize context and structure a diagram.
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e  Super block connector graphics now represent the connector data.

SuperBlock

FMU checker

The source code and necessary libraries as well as the executable are now available for the FMU checker.

e  Source code: Activate2022.3\hwx\modules\sim\io\fmi\fmi2_cs_simulator
e Binary: Activate2022.3\hwx\bin\win64\fmi2_cs_simulator.exe

e Help: ../doc next to the source code or the executable.
To regenerate the executable, run runme.bat or runme.sh in Windows or Linux.
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Libraries
Additional Changes and

Syntax check

Syntax check functionality has been added for Modelica code in MoCustomComponent and MoCustomBlock.

BSwalve ettt i S S S S R R R

Ports Parameters ~  SimFunction

Function name "BSValve'

Function code ar(10),char{10).char(10).'end BSValve: char(10).char(10)]

Number of extemal libraries |0
Generate skeleton skeleton
Update From Function Code | Update

Enhancements for Libraries

Meodelica Language Editor  tCiiiiiiiiiiiiiiiiviviviiiiiinIovIIIInIIIIIInIiiiiniii X
gl B AR R

1 B modsl BSValve &

2 import HydraulicsByFluidon.Media.Base.FluidInterface;

3

4 //parameters

5 parameter = 0.3;

] parameter Rs=zl Cge = 0.8;

7 Modelica.5Iunits.Area 21 = 17

g8 Modelica.SIunits.Area R2c = 1;

9 Modelica.5Iunits.Area R2e = 17

10 ara 2r Modelica.5Tunits.Velocity Vmin = 17

11 parameter Modelica.5Iunits.Velocity Vmax = -1;7

1z

13 extends HydraulicsByFluidon.Components.Base.PartialResistorBase;

14 Modelica.Blocks.Logical.Hysteresis hysteresis(uHigh = Vmax, ulow =7

15 Modelica.Blocks. Interfaces.Reallnput u;

1é

17 protected

18 Modelica.5Tunits.Area Ar;

19

20 equation

21 hystere:iis.u =1u

23 if dp < 0 then

24 T Ar = Rl + Rle; )
+ Ed

Syntax check functionality has been added for Python code in PythonCustomBlock.

ModelicaExtras

The rotational VariableSpring and VariableDamper components have been added.

Help

Library names are shown in block documentation.

Routing

Mux/Demux blocks have numbered port labels. This is helpful if a mux/demux block is rotated and flipped.
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State Machine

The State Machine library is now always visible in the palette browser.

Arduino

The Arduino library is now available in the Extension Manager.

SignalGenerator and LookupTable

SignalGenerator ©ioiiiiiiiiiiiiiiiiiiiiiiiiiininiovinnniniinioiiiiii @ M

Parameters Advanced

Imterpolation method ‘Linear’ "
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Behavior before the data time span ZeroOrder(ceil
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Clinear
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Matural’
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‘Fritsch_Butland’
“Steffen’
Apply QK Cancel
Lew irdF 8D ©o000000000000000000000000000000060060060000000000000000 0 @ =
Parameters Advanced
X [[1.05.1,1525]
Y [-6-1-3.34]
Imterpolation method ‘Linear’ »
“FeraOrderfloar)
Output datatype ZeroOrder(csil)
Launch Curve Editor ZeroOrderinearest)
Plinear L}
Apply zero crossings | Not_a_knot
“Matural”
Extemnal activation | Clamped_To_Zero’
"Akima’
"Fritsch_Butland’
“Steffen”
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Enhancements

Enhancements for Code Generation and Export*

e  The number of supported blocks for inlined code generation has been expanded.
e MISRA compliance has been expanded.

¢ Inlined code standalone generation has been extended to support more than one activation input.
Enhancements for Plot Assistant
File import options include:
e Rows to skip: The number of rows from the beginning of the file that dimread does not read.
o This is useful when a file contains multiple lines of headers before the numeric data.
o The Plot Assistant tries to determine the number of rows to skip automatically when a file is selected.

e Default value: The value to be used in the output for empty or non-numeric values of the input file. If left empty, the value is set
to 0.

o If the file has changes since the last time it was loaded, you are prompted to select whether to reload the file or use the data
already loaded in the Plot Assistant
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Plot Assistant iiosissssrras s aiier i
Plottype:

+ 2D scatter -
4 2DlogX

# 2Dlog ¥

# 2D log-log

# 2D Xline

# 2D Y line

¥ 2D plotY-¥

J‘ 2D line in new Y axis
4 2D stem

+ 2D bar

# 2D histogram

# 2D area

& 207l

A 2D patch

£ 2D quiver

#F 2Dimage

# 2D image scaled
Variables:

File ' Workspace

Rows to skip: Default value:
X Lolumnd v
Y: Column1 v
Z F
d Hold on ‘
I
|
|
|
Plot

Every time the file is loaded in the Plot Assistant, an information label is shown in the lower left corner of the window.

A new 2D line in new Y-axis plot type has been added. It plots the given dataset on a new vertical axis on the right side of an existing
2D plot.
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Plot Assistant

Flot type:

F 2Dfne

F 2D scatter

# 2Dlegx

F 2Dlogy

F 2D logog

# 20 Xiine

F 20Vne

F 20 plor vy

F 2D inein new ¥ s

¥ 20 stem
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2D area
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F 2D quiver

# 2Dimage

£ Nimena crslad
Variables:

Fie ' Workspace

Fie: d/tutonals/PlotAssistant'demo_line.csv

Rows to skip: Defauh value:
X:  |Column2

¥: |Column 1
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Plot commands:
data= dinwead('C:/Program Files/Ahai/2022.3.6654/C: 2022.3.6654/ nals/ Pl _fine.csv);
[sax h] = addaws(data(, T).datal, 2]);
[sax1 h1] = addsxis(datal:, 2).dats(:, 1))
Clear Plot Reset

Enhancements for Ul Designer

e \When addaxes is selected, backgroundcolor and properties are disabled.

e The fontunits property is supported for text.

Enhancements for User Interface

Results Viewer
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e Results Viewer variables are ordered by components and for Modelica. This gives easier and quicker access to the variables,

especially when you might not know the complete textual variable name.
Results Viewer

Blocks E g a

= simulationResults ~ simulationResults/Constant_1/out{1)

B [O94

Scope 1084
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Scope_2
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out(T)
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Discrete Time
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e Results Viewer now displays also constant signal instead of a single point.

Project Browser
e The representation of block status in the Project Browser has been updated. Deactivated blocks with a status of Off have a

gray icon.

Entities

E| Controller
-D Random
-D Demux

— L
b Sum \J
K
¥
—

) plant
+
un
+

u

+ ¥h
¥n
+

controller

i+ Sum_1
—

-y

K

=
T

=

-D Sum_2
{2+ fork_1
{} EventClock_1
-D Scope

plant

e When you click and copy a plot, the figure is copied and can be pasted elsewhere. When a block is copied, it can be pasted in

the BDE.

Curve Editor

You can now select an interpolation method in the curve editor for SignalGenerator and LookupTable.
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Curve Editor £ 0ol e L llllIliIiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin DX
= E =22 Natural - . . \ \
Time output(1) 7 4 |
100 40
210 70 65 L
320 6.0
440 50 6 4 L
55 I
5 L
45 L
4 L
0 1 2 3 4
Reset Legend oK Cancel

Message Center

Hyperlinks are now shown in the Message Center.

« = = Controller » controller

I: X=Ax+Bu
u y=Cx+Du | >
E>_' xhat

yn ContStateSpace_1

OML Command Window . | Message Center
X Time } Tag

Q| 16.43.07 @ [Controller]: Executing Simulation
16:43:07 [Controller]: Emor: In the definition of block parameters: Emor: "L’ is not defined ( 100 )
Block(s): controller/Cont StateSpace 1
Madel: Controller i
16:43:.07 @ [Controller]: Simulation Finished].. ]
ModelicaExtras

The rotational VariableSpring and VariableDamper components have been added.

/
e

VariableDamper VariableSpring
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Help

Library names are shown in block documentation.

» Reference Guides * Block Reference Guide

Or

Logical 'or':y =ul oru2

P(:ir}>
>

Library

| Modelica/Blocks/Logical |

Description

Block Parameter GUI

Group text is now bold for better visibility.

iz oEr=i6 T2 1 Scoc0cno006000006000060000000000060006600060005000060000000000000 @ X
General Flow Parameters Flow Parameters P Fow Parameters T . Advanced Initialization
Control Parameters
input Mazx fin
angFreqg 2 pi " 50 rad/s
damping 0.7 -1
wMax 100 /s
wMin -100 /s
Parameters

enableStrokeOut
Geometry
deadVolume le-6 m3
Initialization
init Type Inttialization with inttial states [
Apply QK Cancel

Block icons

Different text icon size are now supported, for example, in Modelica components.

Scope
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When final time is set to infin the Simulation Parameters dialog box and the simulation is stopped by an End block at some point, the
automatic X range in the scope sets the actual stopped time as the max time.

List box

In a list box, you can now select multiple options with the Shift key.

OML
New OML Commands

CAE Readers 3D
e getsubcaselist3d, getsubcaseindex3d, getsubcasename3d: Returns all subcases, the index of a given subcase, and the

name of the subcase from the input CAE result file.

o getelemindex3d, getelemname3d: Returns the index of a given element and the name of the element from the input CAE

result file.

e getnodeindex3d, getnodename3d: Returns the index of a given node and the name of the node from the input CAE result

file.

e getnumcomps3d, gethumelems3d, getnumnodes3d, getnumtypes3d: Returns the total number of components, elements,
nodes, and types available in the input CAE result file.

o gettimesteplist3d: Returns the timestep list from the input result file.

Linear Algebra
e null
e orth: Computes an orthonormal basis for the column space of a matrix.
e Idl: Performs LDL decomposition on a given matrix and outputs upper, lower triangular, diagonal and permutation matrix.

e norm: Computes matrix and vector norms with specified parameters and with infinity or Frobenius norm.

Plotting

e addaxis: Plots the given dataset on a new vertical axis on the right side of an existing 2D plot.

Statistical Analysis
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e ppplot: Creates a probability-probability plot.

1 rand('seed', 2023);

2 n = 100; Figure 1 ::::: criiiiiiiiin

3 data = chiZ2rnd(50,n,1); -

: pooio-(data, 'nemm'. 50, 10); ; Probability-Probability Plot

® Daa i
Reference

0.87 MF

Sample cumulative distribution

02 0.4 06 0.8 10
Theoretical norm cumulative distribution with parameters 50, 10

Cursor position: ( X=- Y=- )

o (qgplot: Creates a quantile-quantile plot to determine if two datasets come from populations with a common distribution.

Figura'l i O K
Quantile-Quantile Plot

90
® Data
Reference

[=] =l
F 2

Sample data
=

307

20 T T T T T T
10 20 30 40 50 60 70 80 90

Theoretical norminv with parameters 50, 10

Cursor position: [ X=- M=s )

Table

e table2array: Converts a given table to an array.

Additional Changes and Enhancements for OML Commands

CAE Readers 3D

New arguments are now supported in the readcae3d command:

e  Corner data now supports the keyword "only" to match the HyperView result.
A ALTAIR © Altair Engineering, Inc. All Rights Reserved. / altaircom / Nasdaqg: ALTR / Contact Us


http://altair.com/
https://www.altair.com/contact-us/

Release Notes / Altair Activate 2022.3 :! a LT a I R

Advanced average method is now supported.

Averaging now supports struct input to specify HyperView averaging methods.

String Operations

sscanf now supports format to skip. Valid options are '%*d', '%*f', '%*g' and '%*s'.

Online Help

A tutorial has been added for Embed block export. *

A new Debugger topic has been added to the online help.

Resolved Issues

Ul

OML

Modelica

romAl *

Creating a super block from a Hyperspice block placed all ports on the left. *

Redoing super block creation caused port blocks to be unconnected in some cases.

Block port text icons were not aligned correctly with different lengths.

The New Window action worked on a regular super block but not a masked super block.

When you pressed Ctl-Alt-X on a super block followed by Ctl-B, there was an error.

If you expand a super block when its content is displayed in split view, the split view should update with the upper level
diagram.

If you expand a super block, direct input/output links are removed inside the super block.

The link was missing and contained a split after copying a block.

On a touch pad, the zooming direction did not match the finger direction.

The Square Wave Generator appeared differently between the Signal Viewer and the Scope Window.
In Ul designer, there was an issue with the default border style of a uipanel.

In the Ul designer, there was an issue with savefig and openfig.

Plotting
o semilogx did not support multiple series.
o  When you hold Ctrl and click the mouse button in the plot, text was not added properly.
o Plots with multiple vertical axes were not loaded correctly.
o  Slider min/max property changes did not update the widget.

o There was an issue with the default border style of a uipanel.

Modelica BodyBox width vector or width/length boxes were swapped.

In Modelica animation, the width direction parameter of the box shape was not considered.

Physical Constraint tables did not show more than eight states in romAl Director.
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Library

The romAl Director Time Sim tab skipped the first and last data point while plotting.

An accuracy check in romAl Director showed an NAN value when the test dataset started from a non-zero time value.
The accuracy check plot was incorrect in the case of dynamic roms.

A model without input had an error.

The Hyperplanes GUI in romAl did not support plotting without a dataset.

romAl block did not take more than 32 inputs.

Mask parameter expressions were not working properly, with the wrong answer and inconsistent behavior.

Help was missing for some StateMachine blocks.

Help was missing for some Dynamical blocks (ContDescriptorStateSpace, ContStateSpace_SS, ContStateSpace_Y,
ContTransFunc_SS, ContTransFunc_Y, ContTransFunc_X).

Documentation was wrong for FromModelica.

Miscellaneous

Linux

veruntime140_1.dIl was missing when Activate was opened in a clean Windows machine.

Activate help failed to launch on Linux.

* Applies to Business Edition only
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