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Agenda

• Introduction to SysMLv2

• MagicGrid Overview

• Back to Dublin [Problem Domain]

• From Guinness to Maple Syrup [Solution Domain]

 - Building System Architecture Step-by-Step

 - Textual Notation

• Summary
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INTRODUCTION TO 
SYSMLv2
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GREATNESS OF SYSMLv1

Complexity

Inconsistent

Terminology

Usage Part Property Action Proxy Port Full Port

Definition Block Activity Interface Block Block
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GREATNESS OF SYSMLv1 (cont.)

Legacy from 

UML

Tool 

Interoperability

How many meta-properties do you think a Block 

has in Cameo?  

Exchange models with other SysML tools

XMI supports only models elements but not 
diagrams

Exchange data with non-SysML tools



incose.org | 7 

NEW SALVATION – SYSMLv2

• In 2017, OMG initiated the SysMLv2 Request for Proposal process to 

define a next-generation systems modeling language

• As of 2025, SysMLv2 is under finalization and early adoption

• Key features of SysMLv2:

o Separation from UML - independent metamodel

o Supports of graphical, tabular and textual notation

o Formal semantics for better precision

o API access for tool interoperability

o Consistent definition and usage pattern throughout the language
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NO SILVER BULLET – METHODOLOGY STILL MATTERS

• As its predecessor SysMLv2 is just a 

language

• To be effective in practice, SysMLv2 must 
be used together with a modeling 

methodology

• One of the widely used modeling 
methodologies is MagicGrid

• This paper/presentation examines early 

use of SysMLv2 in combination with 

MagicGrid
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MAGICGRID OVERVIEW
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BASIC INFORMATION

• Framework on how to use SysML with SE projects 

• Initial version introduced in 2015

• Widely recognized – 7 papers & MagicGrid BoK approved 

by external experts

• Tool-agnostic and “vanilla” SysMLv1-compatible 

• In alignment with ISO15288 technical processes
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MAGICGRID LAYOUT
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PAPER FOCUS – SOLUTION DOMAIN
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BACK TO DUBLIN 
[PROBLEM DOMAIN]
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PREVIOUS RESEARCH

• Presented (as a poster) our initial findings on SysMLv2 application for 

the Problem Domain analysis using MagicGrid
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PREVIOUS RESEARCH (cont.)

• Initial findings include:

o MagicGrid cannot be applied with SysMLv2 the same way as it was with 

SysMLv1

o SysMLv2 is more open, thus the methodology is even more important than 

in SysMLv1 

o Want to learn SysMLv2? Forget SysMLv1

• Many things changed since that and some conclusions/findings we 

made are no longer relevant
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FROM GUINNESS TO MAPLE 
SYRUP 

[SOLUTION DOMAIN]
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WHERE WE ARE: THE SOLUTION DOMAIN

• Solution Domain defines a cross-discipline logical 

architecture of the system

• This is not physical or 3D model

• Solution Architecture model consists of multiple levels 

(system, subsystem, …, component)

• Every level includes requirements, structure, behavior, and 

parameters
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WHERE WE ARE: THE SOLUTION DOMAIN (cont.)
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BUILDING 
SYSTEM ARCHITECTURE 

STEP-BY-STEP
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SYSTEM AND OTHER REQUIREMENTS

• System Requirements application does not differ much from how it was 

used with MagicGrid and SysMLv1 (same conclusion in previous 

paper)

• System Requirements we suggest to model as requirement usage 

element requirement usage

feature membership
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SYSTEM STRUCTURE

• SST team constantly emphasize usage modeling as one of the main 

advantages of SysMLv2 language

• Up to this cell of MagicGrid framework we tried to create usage models 

(including previous paper)

• Usually complex systems are not created from the “blank page” 

• Structure elements are typically reused – this can only be achieved 

using part usages with definitions (SysMLv1 modeling style)

• Same applies to port usage/definitions and item usage/definitions
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SYSTEM STRUCTURE (cont.)

part usage typed by 

Part Definition

port usage typed by 

Port Definitionitem usage typed by 

Item Definition
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SUBSYSTEM & COMPONENT STRUCTURE

• From language perspective, there's no difference from the System 

Structure cell – same element types apply

• In SysMLv1 IBDs were used for internal subsystem/component views

• SysMLv2 eliminates IBDs, replacing them with a interconnection view that 

handles system internal structure 

• Interconnection view is a subtype of general view 

• Interconnection view ≠ IBD
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SUBSYSTEM & COMPONENT STRUCTURE (cont.)

There's no strict 

requirement to place 
parts inside each other 

in this view (!= IBD)part usage :

Part Def

port usage : Port Def

Subsystem as Part Def

connection

payload
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SUBSYSTEM & COMPONENT STRUCTURE (cont.)
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SYSTEM / SUBSYSTEM / COMPONENT BEHAVIOR

• MagicGrid with SysMLv1 treats system behavior as the aggregate of its 

internal subsystem behaviors and there is no dedicated view for that

• SysMLv2 adds no new concepts on this, so the same approach is used

• For inner system elements behavior description either state or action 

usages should be used depending on user needs

• Usage is preferred as definitions require reusage and we do not expect 

these behaviors to be reusable in system model scope (debatable)

• Behavior elements in SysMLv2 retains similar modeling logic 

• Main difference lies in how these elements are connected to structural 

elements that behavior they describe
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SYSTEM / SUBSYSTEM / COMPONENT BEHAVIOR

state 

usage composite state

transition

as action

action usage

send action

succession 

flow (control 
flow)

guard expression

exhibit state – relates state 

to part usage or def

Subsystem
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SYSTEM AND OTHER PARAMETERS

• SysMLv2 allows direct expressions on system attributes (e.g., a = b + c), 

without need of a parametric model

• Similar to programming languages, expressions can be written directly on 

attributes

• SysMLv2 still supports similar parametric modeling to SysMLv1 

(terminology differs)

• We found no need for SysMLv1-style parametric definitions and 

recommend the simpler approach
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SYSTEM AND OTHER PARAMETERS (cont.)

attributes expression

System
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TEXTUAL NOTATION
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DIAGRAMS FAIL, TEXT PREVAILS?

• SST presents textual notation as one of the language key characteristics 

and main advantages 

• From MagicGrid perspective we found:

o complex and cumbersome 

o slow to use and expansive 

o much less expressive than diagraming

• The benefits are derived more from general application than from 

adherence to a particular methodology

o simpler interoperability and interchange between modeling tools

o simpler to use in complex modeling situations

o AI assistants to the rescue?
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DIAGRAMS FAIL, TEXT PREVAILS? (cont.)

≈ 1000 LoC
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SUMMARY
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SUMMARY

• It is still up to debate when to use usage vs definitions in the scope of 

MagicGrid

• Concept names are consistent and more intuitive from SE perspective 

(e.g., structure or interface declaration)

• Language semantics can be convoluted (e.g., action vs perform vs 

perform action, 4 types of connections, etc.)

• SysMLv2 doesn’t provide specific mechanisms for establishing and 

managing relationships among projects and leaves this for tool vendors

• SysMLv2 must be restricted by methodology even more!
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