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New Features and Enhancements 2023

Release Highlights

FMI 3 Extended Support
e A CSV writer for FMI-3.0 import has been added to let you write internal variable values of FMU to a CSV file during

simulation.

FMU oo @ X
General Parameters Advanced Reporting Model Exchange Co-Simulation

Enable FMU logging

FMU interface logging level “Waming' e
Add Activate messages

FMU logging categories for FMI-2.0 and later) -

Log file name (" log) -
Resuit file storage settings:

Separator character used in .csv file

Print Enums and Booleans as integers in .csv file

Store only input /output variables
Result storage file name (*.csv./” mtsf) FMU3_result csv’

Info Apply QK Cancel

e Handling of fixed structural variables with dependencies has been added to let the user change the dimension sizes of input,
output, and internal variables at the initialization.
e Safe mode has been added for FMI-3.0 import to execute FMU in a separate process.

e  Enumeration, Int64, and UInt64 data types are now handled in FMI-3.0 import.
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FMU croiiioiirrinrrinini i @ X

General Parameters Advanced Reporting

FMU file name ‘multiphy fmu’
Number of continuous states 0

Mumber of zero-crossing surfaces |0

Number of clock variables 0
Mumber of inputs 2
Input ports
Mame Description
A "Amatire, Dims: [2,2] | "Float64’
B "B matire, Dims: [2,2] | "Float64’
Mumber of outputs 1
Qutput ports
Mame Description
“AxB rector AxB, Dims: [2,2]' | "Float64”
Mumber of parameters 3
Parameters
Mame Description
1/ row-A" row(A), Dims: 1° "Ulnt64"
2 'col-A ‘col(A), row(B), Dims: 1"| "Uint64"
3| 'col B’ ‘col(B), Dims: 1" "Ulnt64"
Reload file Reload
FMU Documentation Show
Additional outputs 4]

e  Support has been added for FMI-3.0 with a source code interface and build configurations.

e An embedded solver has been added that allows exporting Modelica models with inline FMU export.

Code Generation and Export

Main Embedded Salver
Target

Code generator

Processor

FMU type

FMU version

FMU file name

Super Block full name

L= L&) Propery

Force inputs to always active

Oy ddid Thes 1Mo INE

Copy source code into the FMLU

License free expart

Force embedded solver

MAT Explorer

Datatype

Model Exchange Co-Simulation

<% 4y

Direct dependency vector for the input

Datatype
Linit
[2]
[2]
[2]
Info Apply

Walue

At

At

QK Cancel

FMLU w
Inlined code generation -
64 bits w
CoSimulation & Model Exchange -
30 w
D:plant fmu =
plant Get Selected Block
Generate Cancel

MAT Explorer is a GUI interface to explore and load variables from a .MAT file.
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MAT Bxplorer =:iiiiiiiiiaiiniiaiinniinnninnnnnnnnnnnnnnnnn o X
[ C\software\testitestl. maf v
Name Value Type Size MAT Type
4 W a Cell 3x2] Cell array

@ ans true Logical [1x1] Double-precision
num 24 Double [1x1] Double-precision
@ str HEMN String Character array
& str2 Hello String Character array

You can open the MAT explorer from Tools ribbon.

T A

J

[

[

Block Builder Ul Designer  Plot Assistart  Optimization
Tools

Features include:

o Data tree to inspect variables along with their name, value, type, size, MAT type from the .MAT file.

e The button on the right of the file name gives the file properties after it has been read.

MﬁTE:qﬂﬂFﬂl’ i e ey S et e e e e e vy et . 1

i Clhcae_datamal

Mama Valua Type Sire MAT Type
A 1—';' Request Coll N=x7 Call array
3 W comp Cell [1x13] Cell array
4 % comp_name Cell [1x12] Cell array
3 W dalatype Cell [1x3 Cell array
i W eq Cell [1x65] Cell array

MAT File Properties

Property

[Date

Headear

Walue ]

|Wed Sep 19 10:47.28 2018 i
MATLAB 7.0 MAT-file |
Platfarm: i636-pe-windows

Created by libmaba w152 on Wed Sep 13133343 2018
HOFS schema

Mumbar of varables 5

Size

Version

IME6I58 bytes
73

e Right-click on any of the variables to open a context menu to load the variables in the current Twin Activate session.

MAT Explorer o s s

Ly Clsoftware\jira\2022 3\mfileguide\matfiles\handles_out_update_OA_RSS mat

MName Value Type Size MAT Type

4 % handles Struct [1x1] Struct

@ h  LoadAll Matrix [1x43541856] Unsigned 8-bitinteger

Load Selected
SelectAll
Deselect All

v | Hide Unsupported Variables

e Load All: loads all the variables in the current Twin Activate session.

A ALTAIR © Altair Engineering, Inc. All Rights Reserved. / altair.com / Nasdag: ALTR / Contact Us


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

Release Notes / Altair Twin Activate 2023

Load Selected: loads selected variables in the current Twin Activate session.

Select All: Selects all the variables
Deselect All: Deselects all the variables

Hide Unsupported Variables: hides unsupported variables if any

Quick insertion of blocks by name
Inserting components from the palette into a model sometimes requires many clicks. The new Insert Block feature shortens the
procedure considerably and lets you directly select components via text search.

/\ ALTAIR

To open the search dialog box, right-click in the diagram, and then select Insert Block. You can also use the shortcut Ctrl+Ins.

Imsert Block I,\@ Ctr+Ins
[0 spit Vertical Cirl+Alt+V
H' split Horizontal Ctrl+Alt+Z
Open in New Window Cirl+Alt+MN

Open Model Temporary Directory

Super Block
Create Annotation

Close Cirl+W

Results are shown after you type at least three letters.

££

L gener X |+

Activate/SignalGenerators -
Step Generator
SineWaveGenerataor
SquareWaveGenerator
SignalGenerataor
EvertGenerate
Activate/ActivationOperations
EvertGenerate
Modelica/Hectrical /Analog/Basic
GeneralCurrent ToVoltage Adaptor
GeneralVoltage ToCument Adaptor
Modelica/Magnetic/Hux Tubes/Shapes/Fixed5_

(GenericFus Tuhe e

To select the first block on the list, press Enter.

Use the up and down arrows to navigate the filtered list of blocks.

To add a block to the model, select a block and press Enter, or double-click.

Press Escape to close the dialog box without adding a block.
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Code Generation and Export

License-free export

Some libraries, such as romAl, need an additional license. The License free export option lets you generate FMUs and other targets
without the need of drawing license units at runtime. This feature is intended to support systems that do not have access to licensing,
such as embedded systems.

Note: This feature requires an additional license.

Code Generationand Export .o it ni i i e sia e anans @ =
Main Embedded Solver

Target Activate Block w
Code generator Standard code generation w
Super Block full name plant Get Selected Block

Force atomic property
Force inputs to always active
License free expart

Usze embedded solver
(Generate Cancel
Full support of embedded solvers
Solver inlining transformation is a method to embed a numerical solver in the generated code. This transformation can be applied to a

general Twin Activate model or part of it. This turns it into a purely discrete-time synchronous model. The resulting discrete-time super
block behavior matches the original super block as closely as possible.

With solver embedding, models with Modelica components and co-simulation FMUs are supported by inlined code generation.

Code Generationand Export ..o oo ii i @ =
Main Embedded Solver

Target Activate Block -
Code generator Standard code generation -
Super Block full name plart (Get Selected Block

Force atomic property
Force inputs to always active
License free expart

Use embedded solver

Generate Cancel
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Code Generationand Export .o it ni i i e sia e anans @ x
Main Embedded Solver
Embedded Solver Classical Runge-Kutta(Fixed step, 4th order) w
Embedded solver step size |0.01

(Generate Cancel
Code Generationand Export .o o oo iiiiioiii i @ X
Main Embedded Solver
Target FraLI "
Code generataor Inlined code generation w
Processor 64 bitz -
FML type CoSimulation & Model Exchange w
FMLI version 20 -
FMU file name rate\system'Activate',_demos‘Control‘plant fmu | =
Super Block full name plart (Get Selected Block
Force inputs to always active
Copy data files into the FMLU
Copy source code into the FMLU
License free export
lUze embedded =olver
Generate Cancel
More details are provided in the new Chapter 22.6.4 Embedded solver option in . Extended Definitions can be

found in the online help in Reference Guides > Extended Definitions for Advanced Users.

User Interface
New ribbons

The menu has been reorganized according to the typical workflow so that ribbons are shown for Simulation, Modeling, Export, and
Tools.
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File Edit VMew Simulation Modeling Export  Tools

Y_" — = _. @

4 2 | e

Files Model Diagram Setup Riun Debug Madel check Results Flayer
Home Context Simulation Viewer

&

File Edt Mew Simulation  Modeling  Expot  Tools

L& @ + —*| ;}{ e |7 3 F e e
i% 9| ¢Aby) (0T B ’E

Files Model Diagram Super Block Mask COrient Align Center rom/Al Director
Home Context

File Edit Mew Simulation Modeling Expot  Tools

=
Files Export oML Modelica Model Report
Home

Fle Edit View Simulation Modeling Export Tools

@ e YW

Files FML oML Curve Spice Metlist Block Builder Ul Designer  Flot Assistant  Optimization
Home Editor Tools

Advanced tooltips
When you hover over an icon, advanced tool tips are now shown. In addition to a description, the associated hotkey is shown and you

can press F1 to open the corresponding help page.

Huult:m

Res View results file.
Shift +Ctd+D

(7) Press F1 for more help.

Redesign and enhancements of romAl Director’

New Ul
A new workflow improves ease of use.
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= romAl Director

I

1
™

B

/\ ALTAIR

1
| Pre-Processor . Builder . Post-Processor | o
Models TestLossIndex select

state_index: vel

1 batterycell_thermal\batterycell. 307837 4 1
2 cfd_heated_pipe\cfd_heater_P_ 27796
3 edem\edem_rom_relu_300_300 113.645
4 mkenonlinearinew_relu_50_50_ 539802 Rl
5 mkenonlinearinonlinear_mke_r_ 1 o]
6 nonlinear_resistor\ckpt_relu_2_  293.247 087
7 nonlinear_resistorickpt_relu_2_  230.848 o
8 nonlinear_resistor\ckpt_relu_2_  357.167 é 0.6
9 nonlinear_resistor\gfbg_linear  355.726 g
10 nonlinear_resistor\gfbg_relu_2_  338.611
I 11 nonlinear_resistorinew_tanh_2_ 72.9788 047
12 nonlinear_resistorinew_with_re_ 5.19993
13 nonlinear_resistor\nonlinear_re_ 39.4785 027
°%a 0.0 01 02 03 [ 05 s 07 08 0o 10 1 12
targets
! m Training Parameters . Net Architecture 6 Loss Metrics 7 O‘A:curacy check; Hyper Planes Time Simulation
Inputs Outputs States Derivatives overall loss state_indexvel Istinpul/state gxiF linspai pos 1
=€ g::nQDampev SSIE ;ED‘HIHZSDSamper_F_\oss supuspnebampert ij-:lmputslal Bos linspace 13 Sprmanampert %
! ] Outputs pringDamper_F
[ Input/State elect input
: Predict on Dataset
] Dataset  ( onuman\Desktop\d \romAlinonlinearimkenonlinearitraining_d et_full csv ESI'%W'?JC‘% (& onuman|Desktop\demosiromAlinonlinear I

The GUI has the following sections:

1. File Menu: Contains generic actions

Top ribbon: Buttons based on the uipushtool feature
Tabs: Provide the switching feature

Left table: Choose signals and models

Canvas: Shows plots

Left panels: Show dataset and model information

Right panels: Input parameters

© N o o > w0 D

File information text boxes

The Pre-Processor lets you plot, filter signals, and save data.

Pre-Processor

Builder  Post-Processor
Exportto Builder [—| 4807
: T_Air_OutK
) Dataset Signals feutoff[Hz]  Select s T
1 time
2P_el W
3T _he K
4 T_Air_Outk 10 ]
5dT_he K
m
®
=
) 35
time
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The Builder has the following functions:

e Arrange the parameters in tabs
e Add a table for all features that go in training

e Physical Constraints can be selected using a drop-down menu instead of writing

Pre-Processor  Builder  PostProcessor
Dataset Signals feutoff[Hz] Inputs Outputs  States Output Folder
1 time romAl Name
2 ix = Inpuits Outputs
3z = 1Fx x ¥
4 xdot = 2Fz z z
5 zdot ] 3Ty m xdot
& theta_bucket 4 zdot
7 ang_vel_y 5 m
8 Fx
9 Fz =
10 Ty ]
1nm

The Post-Processor has the following features:

Browse

States

/\ ALTAIR

Physical Constraints
State Derivative

e Visualize all results (Loss metrics, Accuracy Check, Hyper Planes, and Time Simulation) on a single page and with fewer

clicks

e Process more than one model without loading models repeatedly

== romAl Director R e R A AR ot S R S A S A nnfnx
File
TAINE e
. P /A
Pre-Processor  Builder  PostProcessor
Models TestLoss Index select LOSS
1 nonlinear_mke_relu_50_50_50 1 o 0.0025¢ - - —_— —— vy,
training
0.00225 Test Loss = 6.896e-05 X test
ODDEOO-{
0.00175
0.001507
»
S 0.00125
a
0.001007
0.00075
0.000507
0.000257
x
. 1 2 3 4 5 6 7 B 9 10 11 12 13 18 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
pochs
O/S  Training Parameters  Net Architecture Accuracy check Hyper Planes Time Simulation
Inputs Outputs States Derivatives f —_ ] state_indexvel stinput/stat pos 1
axtF pos pos e ;elgl:os;am s outputSpringDamper_F SpringDamper_F g
SpringDamper, vel pring| per_r_
< >
Heat Map

A Heat Map has been added to show the correlation among features. This helps you select features based on correlation

coefficient. The Correlation Coefficient slider helps to get most correlated features.

A ALTAIR © Altair Engineering, Inc. All Rights Reserved. / altair.com / Nasdag: ALTR / Contact Us


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

Release Notes / Altair Twin Activate 2023 :! a LT a I R

Pre-Processor . Builder = Post-Processor

Exportto Builder rl

Dataset Signals fcutoff [Hz] Select -ﬂ 6 + |‘*‘ Q E Ii
1 time
2 pos
3 vel
4 acc
5 jerk
6 extF
7 SpringDamper_F

[<H<N<N<N<NU-|

jerk

extf

ingDamper_F 1

ICcrraJau:on' f:oelﬁctem Fi\'leﬂ
0 & 1

Auto Exploration
Auto Exploration lets you train multiple models with different hidden layers, activation functions, and neurons.

Net Architecture  Training Parameters

Model Type (Hidden) Activation Function Hidden Layers Meurons X (Hidden) Layer
linear tanh

© non linear relu Min Max Incr Min Max Incr

Auto Exploration 2 I3 1 20 100 |20

Stop Training
To stop model training, click the Stop button.

N
Q=0
E £ uf
=0

Pre-Processor - Builder . Post-Processor

Libraries

Additional Changes and Enhancements for Libraries

Use path to load and unload extensions

You can use a path to load and unload the extension. This supports several versions of the library. A function has been added to avoid
raising an error in OML when calling installlibrary from the Ul. installlibrary raises different errors and ignores errors if the same library
with the same path is already installed.

Simport
Call of Simport has been moved from the main menu to the File > Import.

HydraulcisByFluidon®
There is a new resistor type with input of alphaD * A
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The associated demo file is Resistor with AlphaD.A input.scm.

Enhancements

Enhancements for Code Generation and Export*

include external OML function calls inside P block

/\ ALTAIR

You can now include external OML function calls inside a P block. The load and unload should be done in flags 4 and 5.

The external function works both in simulation and code generation.

The associated demo file is Synchronizing Pendulums.scm.

New blocks

MaxMinlInterval block has been added.

Blocks supported by the embedded solver are:

Enhancements for User Interface

Unsaved indicator in project browser
In the Project Browser, a model that has not been modified has a black icon.

2\ ALTAIR

ContPoleZero
ContStateSpace
ContTransFunc
Derivative
EventClock_Support
EventDelay
EventGenerate
EventVariableDelay
FixedDelay

Integral
JumpStateSpace
Lastinput
MaxMinInterval
Ramp
SineWaveGenerator
StepGenerator

Time

VariableDelay
ZeroCross
ZeroCrossDown

ZeroCrossUp
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= [E Mod-'*
.: ........... 1] Save Az
'
'

.D ¢ Copy Model File Path

Cloze
Open Containing Folder

'D f Collapse Al Madels

b1

[ Expand
Collapse

Collapse Partial

1} Dreee

When a model has been modified, the icon is red. If you right-click on the icon has a Save option.

Cloze
Ind Open Containing Folder

Ca|
Re Copy Maodel File Path

ImE Collapse All Models
Blo

Expand
o
| Collapse

D
. Collapse Partial
B|D:.:n_£

(o o

Message Center

A simulation error message now includes the simulation time and the causing block.

Simulation Error - zeroCross_discard

A block discarded the call at time 4.5. This discard message may also be

raised by Modelica blocks..

Failed in updating zero-crossing surfaces.

2 zeroCross_discard
.ﬂ sqrt_discard

Resolved Issues

Ul

o When libraries are uninstalled by a startup script, the palettes should be removed from the maps.

A ALTAIR © Altair Engineering, Inc. All Rights Reserved. / altair.com / Nasdag: ALTR / Contact Us

/\ ALTAIR


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

Release Notes / Altair Twin Activate 2023 :! a LT a I R

e  Super block expansion failed with unconnected activation port.
e  Curve Editor interpolation selection was wrongly deactivated.
e Block orientation was not correct after generating a super block and undoing.

e Insert block from library and Save as should use different "previous paths."

Code Generation
e Fixed bug in inlined FMI2 export when copying the source code. *
¢ Inlined code generation resulted in an incorrect initial event in some cases for the Edge block.

Modelica
e [Pneumatics Library] parType was not considered in VariableOrifice. *

e There was a Multibody animation issue (engine 1a.scm).

Miscellaneous
e  Fmuchecker:

o Removed "press any key."
o Set default start time to 0.
o Set default end time to 10.
o Raise an error if no input file is set.
e Simulation Results section of HTML report was empty if a scope hame contained spaces.

e tcc was not usable for Modelica model with activate_batch.

Linux
e  There was an FMU compliance check failure for nested FMU containing Modelica.*

Known Issues

Extensions created with previous Activate versions cannot be loaded with Twin Activate 2023. When they are added in the Extension
Manager, nothing happens.

Solution: Add Twin Activate as a client in plugin.xml in the folder where the extension was created.
Original plugin.xml:

<?xml version="1.0" encoding="UTF-8"?2>
<section name="Extension">
<entry name="name" value="Demo Extension"/>

<entry name="author" wvalue=""/>

<entry name="description" wvalue=""/>

<entry name="documentation" wvalue=""/>

<entry name="resources" value=""/>

<entry name="icon" value=""/>

<entry name="version" wvalue=""/>

<entry name="minProductVersion" value=""/>

<entry name="supportedClient" value="Activate"/>
</section>
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New plugin.xml:

<?xml version="1.0" encoding="UTF-8"2>
<section name="Extension">
<entry name="name" value="Demo Extension"/>
<entry name="author" wvalue=""/>

<entry name="description" value=""/>
<entry name="documentation" wvalue=""/>
<entry name="resources" value=""/>

<entry name="icon" value=""/>

<entry name="version" wvalue=""/>

<entry name="minProductVersion" value=""/>

name="supportedClient" value="Twin Activate"/>
P

* Applies to Standard Edition only
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