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New Features and Enhancements 2023.1

Release Highlights

User Interface

Palette Browser

The tree view has been added to the left side of the window. This lets you switch directly between different subfolders without many
double-clicks.

Palette Browser Ba X
4 < Palettes » Activate » Dynamical
= Palettes @

= Activate 1 I
SignalGenerators " -r
SignalViewers 5
Signallmporters
SignalExporters Integral
MathOperations
i Dynamical I
Hybrid s |
Routing " i
LogicalOperations +1
ActivationOperations
MatricOperations Cort TransFunc
LockupTables
Forts (s-05)
SignalConversions
Bufers (5+0.5)
BusOperations
SignalProperties ContPoleZero
CustomBlocks
FlipFlops |
Optimization o X=Ax+Bu
Misc y=Cx+Du
CoSimulation
Interfaces ContStateSpace

Demo Browser

Additional search functionality has been added. The new search feature lets you search for blocks and components in demo models.
This is helpful if you want to know more about the usage of a specific block or component.

The basic file search is visible by default. To switch to block search, click on V' . Search options like Whole Names Only or Use
Wildcards are used for both.

Demo Browser
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[ Tutorial Models
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romAl Director’

Decoupled Outputs
If a static model has multiple outputs, you can select the Decouple Outputs option to split a single romAIl model into multiple romAls.

Pre-Processor  Builder = Post-Processor

Dataset Signals Inputs  Outputs | QuiputFolder C\Users\sonuman\Desktop Browse
1 Inputl romAl Name demo_dc
2 Input2 Inputs Outputs States
3 Outputl 1 Inputl Outputl
4 Output2 2 Input2 Output2
5 Output3 3 Output3
Dataset Info i Ad d Setting
Dataset size: 15003 Model Type (Hidden) Activation Function Hidden Layers Neurons X (Hidden) Layer Training Parameters
deatDatastSze M1 g tanh - 2 + [20.20] EpochsTip>10 Check Point
© non-linear B rel 10
Auto Exploraton Test Split Ratio
02
In Twin Activate block of romAl, multiple romAls are read automatically into one block.
>)p > demo_dc_decoupled_1
~
Name Date modified Type Size
demo_dc_Output1_relu_20_20 30-Nov-23 4:55 PM File folder
demo_dc_Output2_relu_20_20 30-Nov-23 4:55 PM File folder
demo_dc_Output3_relu_20_20 30-Nov-23 4:55 PM File folder
'] decoupled_romAl_order.omi 30-Nov-23 4:55 PM Altair Compose 20.. 1KB
Lo f |y Rttt e b A b b L ot e bl b bbbl et el v
Parameters  Advanced
ROM folder 'C:sters,fsonumanfDesktopfdemo_dc_decoupled_‘t1 Output]
Inputs Inputt
Name Min Max
Output)
Name Max .
Input2
- Output
Reloadfile Reload
Apply OK Cancel
romAl
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Training Repetition

/\ ALTAIR

As mentioned in Tips on ROM Generation in the romAl documentation, weights and biases are randomly initialized, and multiple
retraining is recommended. The Repetition option automatically runs the training the specified number of times.

romAl Director friiiiii il LIl O X

File

Y W
n'.) J-\.l)/
°~.
Pre-Processor - Builder . Post-Processor
Dataset Signals  feutoff[Hz] Inputs Outputs State: OutputFolder C:\Users\aanhai\Desktopltodavi20231016\auto 1 Browse

1 time romAl Name demo save session 2 Physical Constraints

2 pos Inputs Outputs States State Der

3 vel 1 extF pos pos vel

4 acc 2 SpringDamper_F wel

5 jerk

6 extf

7 SpringDamper_F

Auto Exploration ::iiiiiiiiii X
running medel number 2
66%

4 L AR »

Dataset Info Seftings | Advanced Settings

Dataset size: 170003 Model Type (Hidden) Activation Function Hidden Layers MNeurons X (Hidden) Layer  Training Parameters

Tl G linear tanh - I3 + 50,50,50] EpocheTip=10 Check Poir

© nonlinear relu 20
Auto Exploration Repetition |3 Test Split Ratic
0.2

Dataset  piromAl\_binlromAlDirector\demosiromAlinonlinearimkenonlinearitraining dataset full.csv
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Accuracy Check
Training and testing data are shown with different colors for Accuracy check after model training.

romAl Director
File Tools

g

b

Pre-Processor - Builder - Post-Processor

Models TestLoss Index  select state index: T he K
1 heated_pipe_relu_40_40 1 1 — e
®  fraining
. test
1.04
R squared; 0.9947
0.8
w
C
e
2 0.6
o
=5
0.4
0.2
0.0 . T T T T T T T T T T
-01 0.0 01 0z 03 0.4 05 0.6 07 08 049 1.0 11 12
targets
I/QfS . Training Parameters - MetArchitecture Loss Metrics OéAccuracy checki Hyper Planes Time Simulation
Inputs Outputs States Derivatives overall loss state_index:T_he_K Istinput/state |p_e| W linspace(0,1.6e+06, 100) T_Air_Outk 1
- T_he_K_loss output T_Air_OutK . - = — - .
P el W T_Air_Outk T he K T A GutK_loss 2nd input/state [T_he_K linspace(300.2736 38. 100)
Outputs T_Air_Outk
Inpu/State | selectinput
Predict on Dataset
Parent Folder C\Users\sonuman\Deskiop\demosiromAlinonlinear\cfd_heated pipe

Dataset |Jsers\sonuman\Desktop\demosiromAlnonlinearicfd_heated_pipe\TrainingDataCFD_Pel.csv
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Report Generation
The Generate Report option lets you automatically test and save snapshots of loss metrics, accuracy check, and time simulation or
instance evaluation.

romAl Director
File | Tools
Generate Report

Pre-Processor . Builder - PostProcessor

Models TestLoss Index select LOSS
1 heated_pipe_relu_40_40 1 0.225-

training

0200] Test Loss = 0.0001623 -

0.175

0.150

0.1257

Loss

0.1007

0.0757

0.0507

0.025

0.000 romAl Director::Post-Processor
1 4 7 10 13 16 19 22 25 28 3 Complete! 2 85 88 91 94 97 100
The plots are available atthe following location:

CAUsers\sonuman\Desktop\demosiromAl

IfOfS " Training Parameters " Net Architecture O Loss Metrics Accuracy check onlinsarictd_heated_pipelheated_pipe. relu_40_40_repo Time Simulation
Inputs Qutputs States Derivatives overall loss state_index T_he_K it T_Air_Outk 1
P ol W T_Air_Outk T he K T_he_K_loss output T_Air_Outk

T_Air_Outk_loss

OK

Predict on Dataset

Dataset  |C:\Users\sonuman\Desktop\demos\romAlnonlinearicfd_he _pipe\DataCFD_Pel_testcsv| ParentFolder CiAUsers\sonuman\Desktop\demosiromAl\nonline ar\cfd_heated_pipe
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Domain View Plotting
The Domain view in pre-processor can be used to visualize the data variation. It plots 2D/3D scatter plots and 2D/3D line plots based
on the number of selected signals and model type.
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Tutorials

Connect to an MQTT Broker using Twin Activate
A new “Connect to an MQTT Broker using Twin Activate” tutorial has been added.

One of Twin Activate's communication protocol options is MQTT, a well-known communication protocol used in loT (Internet of Things).
It is possible to both publish and subscribe to any MQTT broker, local or external, very quickly and lightly.

When publishing messages to a topic, Twin Activate will send data from the software to the broker, on the other hand, when subscribing
to a topic, Twin Activate will receive data from the broker to the software.

In this tutorial, the external MQTT broker is on Altair SmartWorks, the end-to-end Altair |oT platform that covers all necessary
technology for Smart and connected products development.

In SmartWorks you can create Things that represent entities in your world. They store information about real-world objects like assets,
rooms, or buildings, as well as information about concepts like Tasks or processes. These Things receive data if Twin Activate is
publishing, and send data if Twin Activate is subscribing to the MQTT topic.
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Libraries

Additional Changes and Enhancements for Libraries

e RampSaturate now exposes the Initial output parameter.

RampSaturate ioiiiiiiiiiiiiiiiiiiiiniiiiiinininiiii @ X

Height of ramp |10
Duration of ramp | &
Start time 1
Initial output 20

Apphy QK Cancel

e Display block is implemented in a more efficient way. It's running now with improved performance.

Enhancements

Enhancements for Code Generation and Export*

For a Host Standalone target, the executable is now compiled, in addition to the source code files and makefile.

Enhancements for Modelica

Variable Organization
Modelica components expose many internal variables that should not be exposed. The parameters dialog box now shows only relevant
variables in the General tab under Initialization. All others can be set by modifiers.

aime  CIIIIIIIIIIIIIIIIIIIIIIIIIIIIiIIIIIIIIIIiIiIiiIIiiIiiiiiiiiiiiiiiiiiiiiii @M

General " | Nominal resistances and inductances . Losses . Modffiers

Parameters

P |

faMominal Hz

Jr kgm2
useSupport

Js Jr kg.m2
use Themal Port

Operational temperatures

TeOperational

TrOperational
Initialization
phiMechanical
fixed start (rad )

false ~|0

wMechanical
fixed start (rad/s )

falze ~|0

Apply QK Cancel

In order to make use of the new variables display for self-imported Modelica libraries, the library must be updated and imported again.
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Note: The re-import of a library is optional. The library still works as in Twin Activate 2023.

Modifiers

Internal variables can be set in the Modifiers tab, if necessary. All accessible variables are listed in the Variable name drop-down list.
Start value and fixed are the attributes of each variable.

aime  ClIIIiiIiiiiiiIiiIiiiiiiniiioiiiiiiniiiiiiioiiniiioiniiiiiiiiininini @M

General MNominal resistances and inductances Losses Modifiers

Number of Modfiers |2 2
Modifiers
Variable name Atribute Value
L0 | 'start” |0
s v | fixed” v |true
‘powerBalance” ~
Apply oK Cancel

Connectors are removed from the variables and modifiers list.

Enhancements for Simulation

Results file of Modelica model

The result filename of the Modelica part of a model is no longer independent of the result filename. It uses the filename given in Output
File Parameters and combines it with the model name. This means that both result files can be clearly assigned.

Output File Parameters ©- i i oo & X
Create results file

File location Same directory as model file
O Enter a file name and directory.

File name result 1.misf

Path D:/Activate/Jira/SCP-10316] =
View results file
Create profiling file

QK Cancel
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Enhancements for OML Functions

New Functions

MQTT *
Communication protocol used to communicate using MQTT

e maqttclient: Connect to MQTT broker.

e mqttpublish: Publish a topic message to the MQTT broker.

e mgqttsubscribe: Subscribe to a topic and receive message from MQTT broker.

e mgqttunsubscribe: Unsubscribe a topic that is already subscribed from MQTT broker.
e utility functions: mqttclientinfo, mqttdestroy, mqttreconnect, and mqttdisconnect.

RestAPI *
This library communicates with web services using the REST protocol.

e webread: Read content from Restful web service specified by URL.
o webwrite: Write content to Restful web service specified by URL.

e weboptions: Specify parameters for Restful web services.

TCPI/IP *
Communication protocol used to interconnect network devices on the internet.

e tcpclient: Create a TCP client, for connecting, sending, and receiving a stream of data over a network.

e tcpserver: Create a TCP server, to listen to TCP client to send and receive data.

UDP *
Communication protocol used to communicate using UDP port on local host.

e udpport: Create and open UDP port for communication.

JSON *
Encoding and decoding of JSON format to OML datatypes.

e jsonencode: Encodes data into a JavaScript Object Notation (JSON) format string.

e jsondecode: Decodes a JavaScript Object Notation (JSON) string to an OML object.

Resolved Issues

ul
e Python home path is not set automatically.
Code Generation
e Code Generation of Activate block fails with tcc.
e FMU export with inlined code generation and solver embedding doesn't support exposable parameters.
e Code generation does not work for targets Embed Block, Python, and Host Standalone if blas/lapack is required.

Library
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e Python demos updated due to changed Python library (Tutorial models/Extended Book Models/Chapter_21_ExecScripts and
Chapter_22_Code_Generation).

Linux
e Activate crashes when drag and drop to open an opened model.

* Applies to Commercial Edition only
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