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IDE Integration

* While Model RT is a
the Eclipse IDE, Code RT is an
extension for Visual Studio Code.

* VS Code is currently the world's
most popular IDE (~75% market share)

* Eclipseisin decline (~7 % market share)

e Code RT also works with other

popular IDEs that are VS Code
forks (or support VS Code extensions)

e Cursor
e Windsurf

* Eclipse Theia

lugin for

e Code RT can also be run in a web browser
* Part of DevOps Loop (from HCL or IBM)

survey.stackoverflow.co


https://code.visualstudio.com/
https://cursor.com/
https://cursor.com/
https://windsurf.com/editor
https://windsurf.com/editor
https://theia-ide.org/
https://theia-ide.org/
https://help.hcl-software.com/devops/loop/2.0.0/docs/topics/c_overview.html
https://www.ibm.com/docs/en/devops-loop/latest
https://survey.stackoverflow.co/2025/technology#1-dev-id-es

Language for RealTime Development

* Model RT is based on UML, with realtime specific extensions (UML-RT)

* Code RT uses a domain specific language called Art
* Significantly smaller and easier to learn than UML
» Same key concepts as before | EEELE IEEED

w [[rt::decl]]

(capsules, ports, protocols etc) ‘
* Has no overlap with C++

int x = B;

behavior port ©t : Timing;

1 W statemachine
 Has both a textual and graphical cnachine {
g choice ci;
ES)/F]tEﬂ)( state X1;
1 ~ state X2 |
* Embeds Q++ COde Snlppets entrypoint entryPoint 8;
(declarations, expressions and state X2_nested;
else: entryPoint 8 -> X2 nested;

S EICINERIS))

o Statel -»> ¢l on t.timeout

Log::out << "Timeout occurred, X = " << X <¢ std::endl;


https://secure-dev-ops.github.io/code-realtime/art-lang/

File Format

* Model RT stores models as XML files, while Code RT directly uses the same
Art files as you work with

* Model RT binds references by unique IDs, while Code RT uses name binding.
No risk of "model corruption” as can happen if editing Model RT XML files manually.

* Editing of Art files in Code RT is often more efficient than corresponding model editing
in Model RT*:

* Cut/copy/paste

* Textual search/replace
* Multi-line editing

* Al-assisted editing

* Code RT stores diagram information in JSON files

* Clearly separated from the program logic in Art and C++ files. In ModelRT diagram
information is embedded into the model XML files.

* On average 55% faster editing as measured in the


https://itea4.org/community/project/bumble/basics.html

Al

* In Model RT generative Al works only for C++,
but not for UML models and diagrams, while
LLMs used in Code RT are useful also for
Art files

* Also works well for C++ code embedded in Art files
* Visual Studio Code (and its forks) gradually

evolve into becoming "agentic" IDEs

* Similar features are lacking for the Eclipse IDE
(they may come but with delay)

CHAT + -~ O @\ - | ] X

contains two substates: N1 and N2 . The entry point ini leads to state
N1.

Transitions are defined as follows:

* The transition labeled £1 moves from ML to N2 when the event
el is received on port p2 . When this transition occurs, a message
is printed, and £1 is set to true.

* The transition labeled £2 moves from N2 back to N1 when the
event e2 is received on port p2 . This transition prints a message
and sets t2 to true.

* An intemnal transition labeled ‘onError is triggered by any event
{ *) received on port p2. This transition prints a message, asserts
that both 1 and [£2 have been executed (i.e., both are true),

and calls (PAsS() to indicate successful completion.

The initial transition of the state machine sends three events on port
pl: el, e2, and error. Because pl is connected to p2 , these
events are received on p2, triggering the corresponding transitions in
the state machine.

Cwverall, this code models a simple reactive system that tests the
handling of specific and generic events, ensuring that transitions occur
as expected and that the internal transition can respond to any event
on the port.

C 9 oy &P

# =] internal_transition_receive_any.art +
Explain what this state machine does

Agent~ GPT-41~ i S B



Collaborative Development

* Model RT has a special implementation of Compare/Merge, while with
Code RT any standard text-based diff and merge tool can be used

 Same workflow for compare/merge of Art files as with any other source file

. Modbel RT Compare/Merge can be complex and require lots of memory when models
are big

* GitHub Pull Requests
 Works well with Art files, but not so well with Model RT's XML files

* JSON files with diagram information are also easy to compare/merge

SOURCE CONTROL - {= invoke_reply.art (Working Tree) M X B4 9 @D -

“ REPOSITORIES invoke_reply > {=! invoke_reply.art > %g Cap1
O rtistic-pub-doc J@ RIC-1664_fix_bug_in_ART 0. () - capsule Capl { capsule Capl {
 CHANGES v O e [[rt: decl]] [[r‘t decl]]
B

~ Changes - bool implicitReplyMade = false; LGD implicitReplyMade = false;

i=! delegation_connector.art delegation_connector M - -

BE top.tqs delegation_connector v, M i 814 | part cap2 : Cap2;

= invoke_reply.art invoke reply B2+ m

B¥ top.tgs invoke reply 2 M service behavior port p~ : Proto; service behavior port p~ : Proto; —

{} trace-config.json invoke reply u JETELIS TIEC R 3 UL

. t p2 with 2.p;
=i dart invoke_reply U SHNEaE [IE gl (S PalE

1~ GRAPH frasto @ %2 £ I C - statemachine { statemachine {

O RIC-1664: doc updates Matti.. @Rl aamD @ state State, State2 { state State, State2 {



C++ Support

* Model RT is based on Eclipse CDT while Code RT works with popular C++
language servers

* Microsoft C/C++
 Clangd

* Note that the C++ language server only impacts on C++ supportin the IDE.
Generated C++ code can be compiled with any C++ compiler.

e Code RT allows mixed use of both C++ and Art files as sources

* Model RT has some limitations in the support of modern C++, but with
Code RT any C++ can be used

* Code RT provides realtime specific C++ extensions

* Type descriptor generation (e.g. [[rt::auto_descriptor]])
 Content assist for common C++ code snippets (e.g. setting a timer)



https://marketplace.visualstudio.com/items?itemName=ms-vscode.cpptools
https://marketplace.visualstudio.com/items?itemName=ms-vscode.cpptools
https://marketplace.visualstudio.com/items?itemName=llvm-vs-code-extensions.vscode-clangd
https://marketplace.visualstudio.com/items?itemName=llvm-vs-code-extensions.vscode-clangd

Diagrams (1/3)

* Model RT requires the use of diagrams for editing models, while for
Code RT it's optional to use diagrams
* You can edit in Art files and use diagrams for graphical visualization

 Butit's also possible to edit in Code RT diagrams. Art files will then update
automatically.

* Model RT uses a separate Properties view while Code RT provides a
hideable Properties view directly in diagrams

FProperties

* Easier to filter what to show, and view or edit 5o oE e
additional properties of selected elements S
. . - ;Internal Transition
* For example it shows internal transitions of a e onEmorp2.

selected state

+ D
O Composite



Diagrams (2/3)

* Model RT requires nested state machines and composite structures
to have separate diagrams, while Code RT supports inline expansion
* This significantly reduces the number of open diagram editors
* Easier to follow the execution flow through a state machine

* Adjust the level of details shown in diagrams by

expanding/collapsing symbols
else




Diagrams (3/3

* Code RT can visualize traces graphically in sequence diagrams
* But also supports a textual notation for traces

EE app.ics . M ™. .traceart-trace X {=} Events.art 1, M m - < .trace [sequence] X
TcpRangeCounter_target > default > ™% .trace.art-trace

1 // Trace configuration: SR counter external

2 1A I

- Y mtrace™: initialize ()

4 J/ “application”: "Top.EXE" initialize ()

& ff , "start_time": "2826-81-12 16:356:27.3262160288" >

6 // } _timeout ()

7 7/ , "trace_file": { Add File to Chat b initialize

8/ Jnamets TLfrace Open Infine Chat Ctri+1 5 .

g Ir , Toverwrite": tru i initialize ()
10 J/ 1 Explain >

. ) ti t

11 /) Generate Code > imeou C'-;
12 instance @x1lab6ae3c835@ Top : timeout (}
13 instance 8xlabae3c8b8@ specia Change All Occurrences Ctrl+F2 ne” } >

: _ timeout ()
14 1?:(136393(8359 Top -» leaﬁatlaB Refactor... Ctrl+Shift+R >
15 instance exlataedc39c@ applic timeout ()

~ -

il Bxlabae3dci3358 Top -» Gxlabaed cut Cirl+X - L
17  ©8xla6ae3c8b88 specials -> oxl timeout ()
18 instance @xlabae3cB460 server Copy Ctri+C ad” } timeout G'
19 @x1abae3c8358 Top -> @xlabae3 Paste Ctri+V >
26 instance 8xlatae3c85d@ counte serThr timeout ()

-

21 @x1labae3c8350 Top -> @xlacae3 Open Sequence Diagram B o




Code Generation

* Code generation is manually triggered in Model RT, while in Code RT
C++ code is automatically generated when an Art file is modified
* Immediate understanding of how Art elements are translated to C++

* Seamless navigation back and forth between Art and C++ files, with possibility
to edit code snippets in either of them (i.e. "Code-to-Art Synch" is available)

« Compatible but optimized code

* Code generated by Code RT is compatible with code generated by Model RT,
and the same TargetRTS library is used

* Some optimizations for reduced memory consumption and increased
readability

* Command-line builds with the Art Compiler
* Similar to Model RT's Model Compiler, but runs faster and uses less memory*

* Art Compiler has 35% of execution time and 73% of used memory compared with Model Compiler (measured for the same customer model)


https://secure-dev-ops.github.io/code-realtime/building/art-compiler/

Validation

* Model RT only has a few basic validation rules for checking the correctness
of a model

* They have to be manually triggered

* Code RT provides ~70 validation rules to detect many types of problems
* They run automatically as you type

* In Code RT problem severities © | e
are customizable, and validation ™™ T -
rules can be turned off (globally 2 [ e fixed kepword con be omiteed s ]
or locally within an Art element) L e e
* Model RT only supports this for a e | statemachine ¢
small number of problem types B
s

 Code RT provides Quick Fix actions =
for many prOblemS PROBLEMS. (190 OuUTPUT DEBUG COMNSOLE TERMIMNAL PORTS

 Automatically fix common problems = > e iy thesds excart ey iress e @
~ {=! PingPong.art ping pong '.
v~  The behavior port ‘thePort' of part ‘pinger is not properly connected. (ART_0039 portPartMultiplicityMismatch) [Ln 3, Col 16]
PingPong.art[Ln 1, Col 9]: a connector is missing in capsule Top'




Editions and Licenses

* Code RT comes in 3 editions:
* Commercial Edition - HCL
* Commercial Edition - IBM
« Community Edition (free to use for non-commercial use)

* The Community Edition helps adoption in academia and non-profits
* Open source documentation, test suites, samples at GitHub (with forum)
* Only includes precompiled TargetRTS libraries (no source code)

e The Commercial Editions use the same license entitlement as Model RT
e No extra cost to use Code RT for users of Model RT



https://github.com/secure-dev-ops/code-realtime

Migration of Models to Code RT

* An Art Exporter plugin can be installed on top of Model RT

 Automates the translation of TCs and all their source model elements into
Code RT Art, C++ and TC files

* Diagram layout information is kept (but currently not all styling)

* UML constructs beyond the scope of Art is translated directly to C++ files

* Note: Since Code RT has more validation rules, it may sometimes detect problems that went unnoticed
in Model RT. Such problems can either be fixed in Model RT before migration, or suppressed in Code RT if

not severe.

* Models in RoseRT can also be migrated to Code RT, but first have to be
migrated to Model RT

* Professional services, and the Code RT development team, are
available to help with migrations
* Both from Rose RT and Model RT



https://model-realtime.hcldoc.com/help/topic/com.ibm.xtools.rsarte.webdoc/Utilities/Art%20Exporter/index.html?cp=23_5_0

Summary

* Code RT runs in modern, popular IDEs (VS Code and the likes)
* Textual Art language with graphical diagrams

* No restrictions on what C++ can be used

* Works great with generative Al and agentic IDE features

* Collaborative development works with standard tools

* Usability improvements in diagrams

* Same license entitlement as for Model RT - no additional cost
* Automated migration of Model RT models
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