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What's New in DevOps Model
RealTime 12.1.6

updated for the DevOps 2026.03 release




Overview

» Model RealTime 12.1 is based on Eclipse 2024-06 (4.32)

» Two brandings of the product are available (HCL and IBM).
There is no differences in functionality between them.

= The only difference is in the licensing mechanism and branding
(e.g. documentation)

PP  DevOps Model RealTime
R Version: 12.1.6 (part of DevOps 2026.03)
Build: 12.1.6.,,20260305_2022

(c) Copyright IBM Corporation 2004, 2016. All rights reserved.
(c) Copyright HCL Technologies Ltd. 2016, 2026. All rights reserved.

Visit https://model-realtime.hcldoc.com/help/topic/com.ibm.xtools.rsarte.webdoc/users-guide/overview.html
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Eclipse 4.32 (2024.06)

» Compared to Model RealTime 12.0, version 12.1 includes new features and bug fixes from 4 quarterly
Eclipse releases:

2023.09 (https://www.eclipse.org/eclipse/news/4.29/platform.php)

2023.12 (https://www.eclipse.org/eclipse/news/4.30/platform.php)

2024.03 (https://www.eclipse.org/eclipse/news/4.31/platform.php)

2024.06 (https://www.eclipse.org/eclipse/news/4.32/platform.php)

» For full information about all improvements and changes in these Eclipse releases see the links above

= Some highlights are listed in the next few slides...
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Eclipse 4.32 (2024.06)

» Better support for opening additional workbench windows when using multiple monitors

. . . Window Help
= Now a new workbench window is opened on the same monitor where the current New Window .
workbench window is located Editor [Ope
Appearance T

= Previously it opened on the primary monitor, which could be "far away" from the current workbench window

» The number of items shown in many views can now be limited to improve Ul performance
= Controlled by a new preference General - Initial maximum number of elements shown in views (by default 1000)
= Affects for example the Problems and the Project Explorer views
= Helps avoiding performance problems when a huge number of elements are shown in these views

= You can disable this feature by setting the preference to 0 £3 TrafficLight

oo LightControl

72 (CppPrimitiveDatatypes)
%5 (RTClasses)

%% (RTComponents)

%~ (CppPropertySets)

click here to show more items 7 (Default
Z= (Deployment)
\ (InteractionProfile)
Show remaining 2 items
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Eclipse 4.32 (2024.06)

» The launch dialog now shows the resolved path of
the workspace that will be opened

= Useful if you use relative paths or the ~ character
on Linux/MacOs (for specifying the home folder)

= Also tells you if you happen to use a character in the
workspace name that is not valid on your
operating system

» Multiple Quick Search dialogs can now be
more easily distinguished since the search term
is printed in their titles

= Useful if you tend to keep a few of those modeless
dialogs open for repeated searches

Copyright © 2026 HCL Technologies Limited | www.hcltechsw.com

= Eclipse IDE Launcher a x ‘
Select a directory as workspace

Eclipse IDE uses the workspace directory to store its preferences and development artifacts.

| rt-12-1-workspace “ |  Browse..

Full path: C\mrt-installations\mrt-12- 1-hch\eclipse-cpp-2024-06-R-win32-x86_64\eclipse\rt-12-1-workspace

(] Use this as the default and do not ask again
» Recent Workspaces

= CQuick Search ISubscribeDataI *
Case SENSITIVE Pattern (7 = any character, * = any string)
SubscribeData| X |in:
Matching items: 59 Refresh
Line Text Path G
151 SubscribeData_GoalReached$(OBJ_EXT)\ 0.mk
152 SubscribeData_WrongWay$({OBJ_EXT)\ 0.mk
238 MyGRPC_Server$(OBJ_EXT) : \MyGRPC_Server.cpp .\UnitN  0.mk
242 SubscribeData_GoalReached$(OBJ_EXT) : .\SubscribeData. 0.mk
243 @$(FEEDBACK) Compiling grpc-server_target:SubscribeDa 0.mk

244

$(0_CC) $(CC_HEAD) $(D_CCFLAGS) $(0_INCPATHS) .\Subst 0.mk

Case SENSITIVE Pattern (? = any character, * = any string)

CallData X |in
Matching items: 109 Refresh

Line Text Path Ll

3 #pragma implementation "CallData_AdjustStepCounth” CallData_As

6 #include <CallData_AdjustStepCounth> CallData_As

11 CallData_AdjustStepCount:CallData_AdjustStepCount( ICo  CallData_As

14 CallData(cq), grpcServer(server), empty_responder_(&cte ) CallData_As

22 void CallData_AdjustStepCountzstartRequest( void ) CallData_f
29 void CallData_AdjustStepCountznewCallData( void ) CallData_As "
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Eclipse 4.32 (2024.06)

l&] C Compare
w g Translation Unit

» The Compare/Merge editor for text files now ¢ ColoaeStescouncaions Sepcou
@ CallData_StepCount:completeRequest
shows the total number of differences

= This was already before shown in the 8 € Compare Vicwer 1 [2oiterenced 1= 54 2 4
Local: CallData_StepCount.cpp Local history: CallData_StepCount.cpp 3 Jul 2024, 10:29:18
Compa re/Mer‘ge editor for‘ mOdE|S [ tall[]ata(cq} grpcServer(server), stEpCountResmnd1I—D—{ CallData(cq}, grpcServer(server), step(ountResFI ~
16 //}} JUSR 7771 IUSR
17 { -'{
F= ; 1 f{{{USR platform:/resource/grpc-server/CPPModel. er 18 // USR platform:/resource/grpc-server/CPPMode
s Structural changes £ 19 proceed(); 19 proceed(); =
4 visible chan-ge{s)l } } }JUSR } f}} JUSR
« M Changes related to Left contributor 22
« #3 Model View 23void CallData_StepCount::startRequest( woid ) 23void CallData_StepCount::startRequest( void )
& Changes related to package "CPPModel’ : { {{{USR platform:/resource/grpc-server/CPPMadel. er ’{ USR pl orm: fresource/grpc-server/(PPMode
gy D|agrarr| View 21 grpc‘ierver.get‘iervicet).HequestStep(Dunt(&ctx_, &er 26 grpcServer. getServ:Lce{} RequestStEpCount(ﬂctx »
27 //}}JUSR 27 // 1Y WUSR
28} 28} .
) < > ’ < b
» A new preference can be set to avoid very
short titles when a large number of views |."|Pn;-p... i Code.. &I Probl. B Cons.. @ Histo.. "%lnhe.. 3 Outline & Tasks B Com.. x = O
appear in the same view stack before (and still the default)

= General - Appearance - Always show full titles |.'"| Properties =) History % Inheritance Explorer 5= Outline & Tasks & Compare/Merge Tasks % ™3 = 0

. o now (with new preference set
= Another new preference allows to hide the view icons ( pref )

to further save space
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Eclipse 4.32 (2024.06)

» It's now possible to change the default editor for a certain file content type

. . . . . S Preferences O X
= For example, if you use Build Variants, but don't have a JavaScript plugin a
. ] . . type filter text Content Types T
installed, you can now create a content type for the *.js file extension mep—— N e r————
. . . Appearance
and set the Generic Text Editor as the default editor Compare/patcr | | ontent types:
Content Types JAR Manifest File A Add Root...
Editors Java Emitter Template File
= Previously it was necessary to always use the Open With command St S ates e A aad-
. eys avascri | Remove
which was easy to forget Lk o | i)
Notifications JET Template (Unicode)
Perspectives Makefile
. . Project Natures Meson v
» Restart of Eclipse now works the same as an exit followed by a uickseaen [l | [ ;
Search
re I a U n C h Security Eile ?ssocxauons
Startup and Sht Js Add...
Tracing
" For example, changesin eclipse.ini are now picked up when restarting i
Web Browser
Workspace Associated editors:
Ant Text Editor
G ()Ge):eri( Text Editor (deféult) e
Changelog
™
Help
Sl ¥ | Default encoding:
Dy @ Cancel
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CDT 11.6 (included as part of Eclipse 2024.06)

» Information about the CDT improvements can be found here:
https://github.com/eclipse-cdt/cdt/blob/main/NewAndNoteworthy/CDT-11.3.md
https://github.com/eclipse-cdt/cdt/blob/main/NewAndNoteworthy/CDT-11.4.md
https://github.com/eclipse-cdt/cdt/blob/main/NewAndNoteworthy/CDT-11.5.md
https://github.com/eclipse-cdt/cdt/blob/main/NewAndNoteworthy/CDT-11.6.md

» Note: Eclipse 2024.06 also contains another plugin for S Preferences
C/C++ development called CDT-LSP which makes use type fiter et Editor (LSP)
General . Spelling preferences are set via Text Editors Spelling.
Of the Clang |anguage server (Clangd) - ?:é__ Content Assist preferences are set via Generic Text Editors.
. . Appearance )
= You have to enable this feature in the Preferences - by default Autotoot k] Set C/Ce-+ Editor (LSP) as defauit

Build
CMake
Code Analysis

CDT is still used for new projects

= You can use both CDT and CDT-LSP in the same workspace for codesvle
different C++ projects Debug
Docker Container
= Model RealTime does not yet support CDT-LSP (i.e. target -
projects are still always using CDT, and the Code View/Editor o

also uses CDT)
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https://github.com/eclipse-cdt/cdt/blob/main/NewAndNoteworthy/CDT-11.5.md
https://github.com/eclipse-cdt/cdt/blob/main/NewAndNoteworthy/CDT-11.5.md
https://github.com/eclipse-cdt/cdt/blob/main/NewAndNoteworthy/CDT-11.5.md
https://github.com/eclipse-cdt/cdt/blob/main/NewAndNoteworthy/CDT-11.6.md
https://github.com/eclipse-cdt/cdt/blob/main/NewAndNoteworthy/CDT-11.6.md
https://github.com/eclipse-cdt/cdt/blob/main/NewAndNoteworthy/CDT-11.6.md
https://github.com/eclipse-cdt/cdt/blob/main/NewAndNoteworthy/CDT-11.6.md
https://github.com/eclipse-cdt/cdt/blob/main/NewAndNoteworthy/CDT-11.6.md
https://github.com/eclipse-cdt/cdt-lsp
https://github.com/eclipse-cdt/cdt-lsp
https://github.com/eclipse-cdt/cdt-lsp

Newer EGit Version in the EGit Integration

» The EGit integration in Model RealTime has upgraded EGit from 6.6 to0 6.10

= This is the recommended and latest version for Eclipse 2024.06

» This upgrade provides several new features and bug fixes

= For detailed information about the changes see
https://wiki.eclipse.org/EGit/New and Noteworthy/6.7
https://wiki.eclipse.org/EGit/New and Noteworthy/6.8
https://projects.eclipse.org/projects/technology.egit/releases/6.9.0
https://projects.eclipse.org/projects/technology.egit/releases/6.10.0
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Java 21

» Eclipse 2024.06 requires a JVM for Java 21 or newer
= |t comes with a Java 21 JVM included which will be used by default

= Model RealTime therefore also requires Java 21 and it's recommended to use that exact version. A warning dialog
will appear on start-up in case another JVM version is used.

e This check can be disabled by setting the system property com.ibm.xtools.umldt.core.disableJavaCheck

£-72 HCL SOFTWARE
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MacQOS

» The Model RealTime user interface can be used on MacOS

= Non-experimental support for both the x86_64 and Arm architectures
» All known MacQOS specific defects have now been resolved

» Default values for unspecified TC properties have been added for MacOS. This makes it faster to get
started with building applications on MacOS.
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BIRT Reporting

» The BIRT Integration can now be used with Sefe"cemagmm ponss g
Model RealTime 12.1.x Elieraction

£  pedestrian:, TrafficLight:

PedestrianSignal: ’ { Server: | | PushButton:

= Delivered as a separate update site on
the Info Center

Create, manage, and run configurations

Create a configuration to generate a BIRT report.

i rﬁ o E X | ? v Mame: Report RT diagrams Main (Class Diagram)
type filter text | Main| 5 Parameters| B Transforml $2d Instance Mode|s| ] Commen L
Ch
~ CF BIRT Report _ _ Report traffic light system consisting of a traffic light, a
% Mew_configuration ] - destrian light and a push button, It communicates with a
XSLT Report © Built-In:  UML Model Diagram Report eb server for visualzing the state of the traffic light and
destrian light in a web application. For information about
() Location: ow to build and run this application, see the GitHub
Fepostory.
- «Capsules ll
Description:  Demonstrates how to include diagrams images from a UML model, rei [°2 TrafficLight
image resclution. This is a strateqy that can be used to balance diagrar e : \
e [Eg cycleTimer : RTTimerid \
(gi' pedestrianWalkTime : int \,_.
Report Data e «Capsules
og: Lo
Data Sources: Instance Models: o i 1 [°% TLSystem
@ timer: Timing = -
*Main model TrafficLightsDemeo/TrafficLight Analysis Model.emx @ pedLightControl~ ; PedlightControl | # trafficLight R 7 ‘ [E3, server : WebServer [0..1]
TrafficLinhtsDema/TrafficLiohtComponent.emx @ pedTimer : Timing (s PedLight ‘ [Egport: unsigned int
- g @ g remotePort : unsigned int
* pedlight ‘ [ remoteHost : std::string
«ports = = - | -
1)y server @ pedControl : PedLightControl i_ﬁ parseCommandLine ()
@ server~ : PedlLightControl | @ frame: Frame
«Protocols (Po it fheniing
o-o TrafficLightControl
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Removal of the One Test Embedded Integration

» The One Test Embedded Integration does not work with Eclipse 2024.06 and has therefore been
removed from Model RealTime

®» The documentation on the Info Center will remain for some time for users still using One Test Embedded together
with older versions of Model RealTime
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Visual Indication of Modified Properties in the Properties View

» The property tabs “C++ General” and “C++ Target RTS” contain a large number of properties

= They affect how code is generated and are therefore more “important” than some of the properties elsewhere

» These tab names are now prefixed with “>” if any of these properties contain a non-default value
= Makes it quick and easy to detect elements with custom property values

= Avoid having to click and scroll these property tabs to find out

F1E|ati|:r'|5hip5 IZINDdiscard Message:

mmm) > Ce- Genera ~_ modified property

" ‘ -
C++ Target RTS Generate Extraction Operator

Advanced || Generate Insertion Operator

» Also, it’s now possible to restore a modified property to its default value by means of a new context

menu command Restore to Default;:
(Overridden)  Apply Defaults

Gepsaratsa Fila- [ lilranlem entat“jn" Header
Restore to Default
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Visual Indication of the Presence of Documentation in the Properties View

» The property tab “Documentation” now shows a “>” prefix if a documentation comment is present for a
model element

= Makes it easier to find where documentation is available and avoids unnecessary clicks on the Documentation tab

[C] Properties X

s <Capsule> TrafficLight

Qualified Name

General

Ports Name:
Dependencies  yigipility:
Attributes

Operations Modifiers:

Nested Types
‘ > Documentation
Stereotypes
Constraints
Relationships
C++ General

A
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Bookmark Improvements

» The Bookmarks view is now updated to remove bookmarks for elements that are no longer present in
the workspace

= For example, elements that have been deleted or whose projects are currently closed

» If anyway navigation for a bookmark fails, a dialog now appears and shows the URI of the missing
element

B Console |} Code View [% Problems < Search [[ll Bookmarks X

2 items
Description B Resource Path Location
line TrafficLight.h  /TrafficLight_target  line 10
TrafficLightComponent::Class1 TrafficLightC... /TL TrafficLightC...
3 Element Not Found X

"0' The referenced element cannot be found in the workspace. Its URl is

platform:/resource/TL/ TrafficLightComponent.emx#_rbLg4BI3EfGEIMUzADIzeg

0K
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Pin Code View to Selection

» The “Pin to selection” button is now available in the Code view toolbar

= Works the same as for the Properties view, i.e. locks the Code view to always show code for a certain element

» Pinning the Code view can for example be useful if you want to navigate to a called function to check its
implementation, but then return to working at the code snippet that calls the function

= The navigation changes the selection, and previously it was necessary to manually find the element in the Project
Explorer to select it again

"% CodeView X [®] Problems B Console < Search & Chat % Plug-in Image Browser A LE S E = 0

§# C++ <Operation> asyncTransportFailure () Pin this view to the current selection |

Showing code from the model  asyncTransportFailure (... 1 : void

/{ Callback : Lock the mutex to gain permission to run this function
sendMsgMutex. enter();

if ( me != 8 &R initialized )
me->callbackMessages.rtdAsyncTransportFailure(cid).send(High);

// Unlock the mutex to allow the next caller to execute their callback function
sendMsgMutex. leave();

L B IS By R W5 I R WV (N S
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TC Editor Improvements (1/2)

» The Sources table now has columns to more easily manage the list of source elements

= Possible to sort the source elements by clicking the column headers

®= The Qualified Name and Resource columns help distinguish multiple source elements with the same name

Sources

Cualified Mame Mame - Resource Add

% CF'F'MDdEICIlent Client platferm:/rescurce/rtBound/CPPModel.ermx®_Won7.., Remove

oo CPPModel:PROT:PROT PROT platform:/rescurce/ntBound/CPPModel.emx® xLyT...

[%% CPPModel:Server Server platform:/resource/rtBound/CPPModel.ermc®_vMBtk... Organize Sources...
"2 CPPModel:Top Top platform:/resource/rtBound/CPPModel.emx#® Virdc..,

£-72 HCL SOFTWARE
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TC Editor Improvements (2/2)

» The presence of custom TC properties is now easier to detect thanks to a new hyperlink
= |t appears at the top of the TC editor if the TC has one or many custom properties
= Click the hyperlink to navigate to the custom property (or properties)

= Custom properties are for example useful when using Build Variants

[C++ Executable] app.tcjs

S Select a custom property to navigate to a x
More custom properties present in Code tab = property d
let tc = TCF.define(TCF.CPP_TRAMNSFORM):
tc.sources = [
‘platform:/resource/TL/TrafficLightComponent.emx#__ayAokgZEfCGm_vSAbO-5Q), debug

"
Z
3
4
5
b
Tl
8
g

I: .
tc.createTargetProject = true:
tc.customBuild = true

[

tc.debug = true;

te.targetProject = '/TrafficLight_target’; @:' Cancel

tc.topCapsule = 'platform:/resource/TL/TrafficLightComponent.emx®__aynxkg2EfCGm_vSAbO-5Q;
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Improved Send Event Dialog

» The Send Event dialog now shows the parameter type for each listed event

= Makes it easier to know what to type in the Data field when sending an event

» Context Sensitive Help is now also available for this dialog

= Send Event O *

x

| 2
Enter event name or pattern - -
B 5 ’ fD Contents & Search B3 Related Topics L.[]] Bookmarks [ Index

* b4

About Send Event

Matching items:
Select an event to send to the port. The dialeg lists all events defined in the

& TrafficLightCompanent: TrafficLightControl:green (data : void ) protocol that types the port. If the port is not conjugated, select an in-event. If the
o TrafficLightComponent:TrafficLightControl: pedestrian (data : void ) port is conjugated, select instead an out-event. The event parameter type is shown
| S TrafficLightCompenent: TrafficLightControl:pedestrianCustomTime (data : int }§ for each event after its name (void if there is no event data). If you select an event

- - - : with a data parameter, the Data field becomes enabled, and you then must
IréTraf'ﬁcnghth'mponent::TraffchlghtCnntrol::red (data : void) provide a daF:‘.a value that matches the event parameter type.}"l'he data value must
& TrafficLightComponent: TrafficLightControl:yellow (data : veid ) be given on the format that is expected by the ASCIl deceder, Unless a custom
decode function has been written for the event parameter type, the data value
must conform te the rules listed in the decumentation,

Some common examples:

= 5, -14: Integer value

» true, false : Boolean value

» 3,14 : Float value

Data: = "hello!” String value (don't forget the enclesing double quotes)

= 'a' Char value (don't forget the enclosing single quotes)

— =0, 4: Enumn literal value (corresponds to the declaration index of the enum literal;
|_J 5ave in Events View 0 for the first literal)

= {x 10, y 15} : Struct or class value (with fields x and y of integer type)
& TrafficLightCnmpnnent::Traf'ficLightCnntrnI::pede:trianCustnmTlm

See also:

@ Cancel Bl Default encoding rules

Mare resilts:

£ HCL SOFTWARE
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Model Compiler Console Improvements

» Errors and warnings are no longer printed to the Model Compiler console

= They are now only printed in the UML Development console

» Avoids printing too much information in that console which could make the interesting information on
top "scroll away" to become non-accessible

= Note that the Model Compiler console cannot be increased in size (so therefore must be kept short), while the
UML Development console can be increased in size with Preferences - Run/Debug - Console - Limit console

output

Bl Console X |if; CodeView |%/ Problems . Search % i B ~N~=C

Model Compiler L. .

h6:48:36 : INFO : New MCTask 4 : Process app.tcjs This is the most lmportant
16:48:36 : INFO : 16:48:36: Exporting diagram layouts... . . .
16:48:36 : INFO : Processing {/TL/app.tcjs} with model compiler server. lnformatlon shown in the

16:48:36 : INFO : Use this command line to perform the same task with stand-alone Model Comp11er

Model Compiler console
C:/model-rt-installations/mrt_hcl _12_1 6/eclipse/plugins/org.eclipse.justj.openjdk.hotspot.jre.full.win32.x86_64 21.0.. \ p g

16:48:36 : INFO : Output log file: and it now remains visible
C:\eclipse-workspaces\wmf_export\.metadata\.plugins\com.ibm.xtools.umldt.ui\.mc.messages\B@7AB32F1BF1CC96@33C931A6F438i . h b
16:48:36 : INFO : 16:48:36: Diagram layout export completed successfully. even Ifa uge numoer Of

16:48:37 : INFO : MCTask 4 completed successfully with Exit code = 0, byte[38] details contain [messages] errors/warnings are reported
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Generating Functions with “noexcept” Specifiers

» It’s now possible to specify that an operation cannot throw any exceptions, or may throw exceptions, by means of
the noexcept specifier

. 12 4

¥ <Operation> schedule () 13 public:
] 4 RTString id;
General (Overridden] | Apply Defaults 5 bool background;
i ) 16 Priorit rio;
Parameters Kind: (O friend (O global @ member 17 Request{ Ero:id );
Exceptions 13 virtual ~Request{ woid };
Documentation (] Deprecated Mescage: 19 Request( const Request & rtg_arg );
28 Request & operator=( const Request & rtg_arg );
Stereotypes [ Nodiscard Message: 21 Request( RTString id, bool bg, Pricrity p )3
Constraints 22 wo:id print{ woid :| noexcept;
. 23 voild schedule( wvoid ) noexcept( false ) ;
Relaticnships @ Declare Exceptions noexcept:  false 24 };
C++ General _ ] — 252 struct RTTypedValue Request
C linkane (extern "™ e F

» For backwards compatibility, dynamic exception specifications are still supported

= But this feature was removed in C++ 17, and the @ Declare Exceptions  noexcept:  dynamic exceptions | @26 yoid. ald scheol( Error. seror. ). thros( Eoron. )i
MOdel Comp”er W|” therefore print a Wa ming |f yOU C Linkage (extern "C") ii_ i‘il‘u €3 150 C++17 does not allow dynamic exception specifications
attempt to use it with a too new code standard 24

WARNING : Dynamic exception specifications should not be used with C++ 17 or later. Consider using the noexcept specifier instead.

» Use of noexcept requires C++ 11 or later

= The Model Compiler will print a warning if you attempt to use it with a too old code standard
WARNING : Use of the noexcept specifier requires C++ 11 or later.
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Code Compliance

» Two additional Clang-Tidy rules are now supported when the

N o . w RealTime Development Code compliance
preference RealTime Development — Build/Transformations — | B Clones Ty

C++ - Clang-Tidy is set Cr

" misc-use-anonymous-namespace
Suprress warnings for use of the static keyword for non-member functions in generated .cpp files

static void rtg deleteThreads( void ) /* NOLINT(misc-use-anonymous-namespace) */

= bugprone-branch-clone
Suppress warnings related to switch-statements in generated .cpp files

// NOLINTBEGIN(bugprone-branch-clone);

for (int stateIndex=getCurrentState(); ;statelndex=rtg parent state[stateIndex - 1]){
switch( stateIndex )
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C++ 23

» C++ 23 is now available as a new code standard to use

= For both the TC setting and the workspace preference

= Currently no features in Model RealTime require this new code standard, but if generated code is compiled with
C++ 23, it’s useful to be able to set this as the code standard to be used for code generation too (for consistency)

C++ code standard |C++ 17

Code compliance  [C4+4+ 20

() Clang-Tidy C++ 17
C++ 14
Make options C++ 11

] C++ 08
Link order: SUS Older than C++ 08

i B e

workspace preference
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C++ code standard:

» Copyright text

Fain | References | Code

Older than C++ 92

TC setting

guration | Threads | Code
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Long Double

» The TargetRTS and Model Compiler now supports the primitive type long double v 2}, (CppPrimitiveDatatypes)

auto

= |t was already available to be used in the CppPredefined package, but was previously ignored E::;

by the code generator (and not supported by the TargetRTS) char

double

= The Encoding, Decoding and Logging APIs were extended to support long double in the 1’1“

same way as other primitive types are supported long
y p yp pp __ long double
long long
short
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Log Streams

» The TargetRTS now provides two log streams Log: :out and Log: :err

» They provide a number of benefits compared to logging using traditional log ports
= Available in all code, not just in capsule code snippets where log ports can be accessed
= Consistent way of logging either to std: :out or std: :err
= Easier to create log messages that contain a mix of text and data
= Based on std: :ostream- all standard C++ stream manipulators can be used
= Possible to lock/unlock log streams to avoid interleaved log messages in multi-threaded applications

= Possible to print log messages to a log file by means of log streams

Log: :out << “Status: " << std::boolalpha << result.getStatus() << Log::endl

Log: :err << Log::lock << “Running in thread " << context()->name() << Log::endl << Log::unlock
MyType mt(4)

Log: :out << "MyType value: " << RTTypedValue(&mt, &RTType MyType) << std::endl
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Changed Encoding of Some Primitive Types

» Primitive types that have a space in their name (long long, long double etc) are now encoded so
that the space is replaced with an underscore (_)

= For example, the value 4 of type long long was previously encoded as “4 long long” but is now instead encoded

as “4 long_long”

» This change was done to ensure that encoded strings only contain one space that separates the value
from the type name

= Previously it was not possible to send events in the Model Debugger where the event parameter had a primitive
type with a space in its name, but with this change it’s now working correctly

» Note: If your application somehow relies on the old encoding for these types it must be updated to
accommodate for this change!
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Waiting for Multiple Events

» A new utility class in the TargetRTS, RTMultiReceive, makes
. L. setlUpExpectedEvents » @ source
it easy to transition from a source state to a target state only
when a certain set of expected events have been received

allEventsReceived | & Target

= Previously it was usually necessary to store information in capsule variables and use choices in the state machine
for implementing this pattern

» Set-up the expectations on which events to receive when entering the source state

= Use the class RTEventReception to express a static constraint on whether a received event is expected or not

= Use the class RTEventReceptionMsg to express a dynamic constraint where a predicate function can decide if a
received event is expected or not based on the received RTMessage
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Change the Application Exit Code

» Previously the exit code of a generated real-time application was always 0

» Now the TargetRTS class RTMain provides an API for getting and setting the application exit code

» RTMain: :getExitCode()
» RTMain: :setExitCode()

» The default exit code is still 0
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Custom Priority for Event Raised on External Port

» Previously when code in an external thread raised an event on an external port, the message would
always get the default priority (General)

» Now the capsule that owns the external port can set the priority by a new optional parameter for the
enable() function

void enable(int prio = System);

» This makes it possible to handle messages from external threads with a custom priority
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Support for wide characters

» The TargetRTS now supports use of wide characters, and arrays of wide characters, using the primitive
type wchar_t.

» A type descriptor for this type is available so it for example can be encoded and decoded

| = Select Element for Type O ¢

Search  Browse

w E DataClass

Select an element (7 = any character, * = any string): RT C++ TElI"'EEt Run Time 5_'5.-'StET - Release 5.8.14
| msg: wehar t[3] L', LS8, L'#8" }| = 7
| : \ " "o, T4 EURERTE- CRTRETT-T R
CQualified Name MName Type Json EﬂCDdlﬂg. { m=g ) [ Ea s BB, E% ]}
wchar_t - CppPrimitiveDatatypes:wchar_t wchar_t PrimitiveType |
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Port full warning

» A new configuration setting for the TargetRTS is available: PORTFULL_WARNING

» If set, a runtime warning will be printed if you attempt to connect unwired ports in ways that violate
their multiplicities.

= For example, if you have an SPP port with multiplicity 1 that two SAP ports try to connect to, then this warning is
reported to inform that the second SAP port will remain unbound.

RT C++ Target Run Time System - Release 8.0.16

targetRTS: observability listening not enabled
Task @ detached

WARNING: SAP cap[1]:Cap.sap cannot connect to SPP application[@]:Top.spp with size 1 at this time (no free port index
on SPP).
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RTS Debugger Documentation

» The Run Time System Debugger (RTS Debugger) is included by default in every executable that is built
with Model RealTime

= |t’s a very old feature, but was previously not covered in the documentation

» Now the RTS Debugger is documented here: https://secure-dev-ops.github.io/code-realtime/running-
and-debugging/rts-debugger

>.\Top.exe

RT C++ Target Run Time System - Release 8.0.12

targetRTS: observability listening not enabled

RTS debug: ->
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Tracing and Sequence Diagram Visualization (1/2)

» A new trace feature, focusing on the message exchange between capsule instances at run-time
= Implemented in the TargetRTS and is independent of the Model Debugger Ul
= Captured traces can be visualized graphically as sequence diagrams

= Useful for troubleshooting bugs, investigation of performance problems, dead-locks, detection of dead code etc.

» A trace file format .art-trace is supported
= Can be opened in Code RealTime and visualized there as a sequence diagram

= Can be parsed by an open source parser available on GitHub and npm to implement custom processing of trace
files (analyzing, visualizing or translating them into other formats). A few are provided for
translating traces to sequence diagrams intended for documentation or web publishing (using the js-sequence-
diagrams or plantUML web sites).

» This tracing can be turned on/off from
= Code snippets (programmatically)
= Command-line
= Model Debugger
v' RTS Debugger
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Tracing and Sequence Diagram Visualization (2/2)

» Code RealTime sequence diagram viewer
for .art-tracefiles

= Can handle big trace files (lazy load of “pages”)
= Tooltips with detailed information

= Double-click navigation

» A trace configuration file can be provided to customize what information to capture in the trace
= Use a new command-line argument -traceConfig=<trace config file>

» Timestamps for when messages are received and handled can be turned on (useful for measuring the time it
takes for a capsule instance to handle a received message)

» For more information on this feature,
see https://secure-dev-ops.github.io/code-realtime/running-and-debugging/tracing
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Test Runner Script

» A Node.js script is now available for automated testing of
= Custom TargetRTS changes (making sure your changes to the TargetRTS work correctly)

= Code RealTime libraries you may use in Model RealTime (traditional regression testing)

» The script can either be used in headless mode (useful when run from CI/CD tools) or in an interactive
mode through a web browser (useful during development)

» See https://github.com/secure-dev-ops/code-realtime/tree/main/art-comp-test/runner for the script
and documentation on how to use it

mc-executable Testing running for 2 minutes 29 seconds

| Terminate Server | ] Hide Passed
Total: 166 Failed: 1

Capsules can be declared as abstract by means of the abstract keyword. Such a capsule cannot be incarnated, but you can use 1t as a base for other capsules. Certain

bstract 1 - d - v ;
abstract_capsule validation rules that check the correctness of a capsule state machine are not run for abstract capsules, since those are expected to be specialized 1 derived capsules.

| Build Log Test Log (stdout) |Test Log (stderr) | || Run || Clean ||
abstract_capsule method signatures Checking signatures of pure virtual functions for analysis of abstract while extending.

| Build Log Test Log (stdout) |Test Log (stderr) | || Run || Clean ||
art_0001 Test validation rule ART_e@@1_invalidNameCpp.

| Build Log | | | || Run || Clean ||
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Support for Art Files (Code RealTime Integration)

» A larger subset of the Art language is now supported Y e echine
. . 3 TopMest
= Use Art protocols (as type of UML-RT ports, or to inherit UML-RT protocols from) [, tLSystem : TLsystem)|
5 %, (CppPrimitiveDatatypes)
= Art events with user-defined parameter types can now be used > 74, (PedLight.art)

5> 57 (PedLightControl.art)
5 57 (RTClasses)
5 57 (RTComponents)
£ ?;:, (TLSystem.art)
» "o TLSystem

» The Art Compiler is now automatically invoked from generated make file % (ppProperyscts

= Use Art capsules as type of UML-RT parts. Connect ports of the Art capsule to UML-RT ports.

= No longer necessary to manually build in Code RealTime if Art or TC files are changed

= Requires Model RealTime to know where Code RealTime is installed (by means of a new string substitution
variable ART_COMPILER)  ying substitution

Create and configure string substitution variables.

Variable Value Description Contributed By

{ ART COMPILER C \cc-dert\bmld\vscode codert-202- ms\data\extensmns\s Abecolute path to the art compiler jar file "artcompiler.jar’ com.ibm.xtool...

DCA DT LIARAC Temad k.l [ S P [ S | M7 244 o feen

s T bl

» Note: This feature replaces the experimental feature Support for textual state machines” which now
has been removed
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Art Exporter

» A new utility for exporting (parts of) your models to Art files for Code RealTime

» Available as a separate update site to be installed on top of Model RealTime

= Get it from the Utilities page on the Info Center (= bt o x
| Select ;.‘
» Examples of situations when it can be useful | (=]
| Select an export wizard:
= Exporting data types from a model to reuse them in a Code RealTime | b,,.-pemte.-tzxt
application or library > B Java

~ (= Modeling |
@ Art Files for Code Real'ﬁme|

= Migrate a Model RealTime application to Code RealTime (not all | &) Ecore Model
model constructs, diagram layouts and TC properties are supported yet)

» The Art Exporter can either be run from the Eclipse Ul as an export | e
wizard, or from the command-line by calling the model compiler with a new --exportArt option

= When run from the Ul it’s possible to export diagram layouts for state machine diagrams
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