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Contact Webel IT Australia for 
SysML Training and MBSE Consultancy

Web: https://www.webel.com.au

Email: info@webel.com.au

Phone (International): +61 405 029 008

Mobile: 0405 029 008

Postal: Webel IT, PO Box 1816, Bondi Junction, NSW 1355, Australia

LinkedIn (company): https://linkedin.com/company/webel-it-australia

LinkedIn (Dr Darren): https://www.linkedin.com/in/drdarrenkelly

https://www.webel.com.au/
mailto:info@webel.com.au
https://linkedin.com/company/webel-it-australia
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About this slide set
● This presentation contains selected diagrams from a Systems 

Modeling Language (SysML) project model prepared using the 
Webel Parsing Analysis recipe for SysML/MBSE applied to 
(some of) the rules text from the Mars Society University Rover 
Challenge (2020).

http://urc.marssociety.org/home/requirements-guidelines

● The model and diagrams were prepared using MagicDraw SysML 
19SP3 and the Cameo Simulation Toolkit (CST) Plugin tool 
(equivalent to the Cameo Systems Modeler product bundle).

● Thanks to Prof. Michael Vinarcik of University of Detroit Mercy and 
SAIC for the kind invitation to use the rover challenge rules to 
demonstrate the Webel Parsing Analysis technique applied to the 
rules text encapsulated as SysML Requirements in a Cameo model.

http://urc.marssociety.org/home/requirements-guidelines
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About Webel Parsing Analysis
● The Webel Parsing Analysis recipe for SysML is a technique for traceable elicitation of 

SysML model elements from text extracts from domain source documents. This technique 
has been refined over two decades by Dr Darren Kelly of Webel IT.

● The current version employs a customised extension of the SysML1x. ElementGroup 
called a Snippet to encapsulate analysed text extracts:
– A simplified version of the profile is available in this demo model.

● Such Snippet elements are also employed as text commentary in diagrams.
● In general, the technique is applicable to any domain source document text, not just to the 

text of Requirements (and typically the technique is used to also elicit explicit and implied 
Requirements and Constraints).

● A full description of the method is beyond the scope of this document; 
for a detailed description and accessible tutorial trails please visit:

https://www.webel.com.au/sysml/parsing_analysis

https://www.webel.com.au/node/3332

TRAIL: Theory and best practices for the Webel Parsing Analysis recipe for SysML v1.x

https://www.webel.com.au/sysml/parsing_analysis
https://www.webel.com.au/node/3332
https://www.webel.com.au/node/3332
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Caveats and scope of the model (1)
● Time spent on this demonstration of application of the Webel Parsing 

Analysis recipe to the Mars Rover Rules 2020 was necessarily 
capped (all time spent was tracked, and most diagrams are time-
stamped).

● Only text from selected target Requirement elements was mapped 
(and always via a Copy relationship so that finer-grained, owned, sub-
requirements could be elicited). See also the Requirements section.

● Use of Satisfy with Requirements is indicative only; Some matrices 
and tables are provided to indicate that most Requirements are at 
least “addressed” by an elicited or implied/assumed model element.

● There is no systematic treatment of functional allocation at all (yet).
● The model does not yet contain a clean separation of Block structure 

and Behavior (so these often appear within the same Package/Model).
● No use was made of SysML Parametrics for calculations (yet).
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Caveats and scope of the model (2)
● As there is no pre-described Rover design solution, the focus of the model so far is on 

representing the Challenge, Entry, Mission, and Stage points and penalty system – rather 
than modelling a Rover solution that meets the Requirements.
– This also helps prevent any clashes between this SysML work and students’ real Rover entries.

● Representation of Rover block structure and values is limited to aspects indicated directly 
in the rules. No parts specific to an assumed design solution are introduced.

● To make testing of the various included mini simulations easier, the Activity diagrams for 
Challenge, Entry, MissionAttempt and StageAttempt are not yet glued together (one can’t 
yet simulate a Team’s entire competition Entry for a Rover across all Mission types).

● Of the mission types, only the AutonomousNavigationMission is modelled in any detail, 
and only its MissionStages are handled (not the individual Legs).

● Ample use is of made of abstract Blocks and Generalization to demonstrate how reuse of 
such a model can be optimised. For example, there is a the general concept of a Platform, 
of which a Rover (for any planetary challenge) and MarsRover (for the specific Mars 
Rover Challenge) are specialisations:
– Many (not all) Requirements are assumed to apply to any planetary Rover (not just a MarsRover).
– Webel-style “redefinition ladders” are used liberally throughout with Property defaults.
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About the simulations and video
● Some (only) of the Activity Diagrams and 

StateMachines can be simulated in Cameo:
– Some dedicated test launch diagrams are indicated 

in the top-level index Package Diagram.
– Some Blocks with classifier Behaviors can be run.

● The model and these slides are accompanied by 
an informal narrated screencast video of some 
of these mini simulations in action, available on 
Vimeo via this private link:

https://vimeo.com/465331737/108a185e6d

https://vimeo.com/465331737/108a185e6d
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About Parsing Analysis «pa» diagrams

To avoid any confusion, the following can’t be emphasised too often:
● Parsing Analysis diagrams (as indicated by the «pa» keyword) 

are NOT final presentation diagrams! They are used once (to elicit 
model elements from a text extract tracked via a Snippet) and then 
their job is done forever:
– They therefore do not have to be tidy or particularly legible.
– They are not intended for any audience (other than for educational purposes).

● Any new elicited model elements are then always moved into the main 
project area and represented in (typically much tidier) model diagrams.

● As the main project model evolves, older Parsing Analysis diagrams 
often “break”; this is completely expected, it is not a flaw in the 
methodology.

● In this slide set document, the Parsing Analysis diagrams as they 
were used are collated in an Appendix with clear timestamps.
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Table of all analysed text Snippets
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SECTION

Webel Parsing Analysis profile
(simplified)



A SysML model of the Mars Society University Rover Challenge 2020 rules
Webel IT Australia, SysML Parsing Analysis demo model (partial) as of 2020-10-06

© Copyright 2020 Webel IT Australia. All rights reserved. (Excludes text from the Mars Society.)

11/100



A SysML model of the Mars Society University Rover Challenge 2020 rules
Webel IT Australia, SysML Parsing Analysis demo model (partial) as of 2020-10-06

© Copyright 2020 Webel IT Australia. All rights reserved. (Excludes text from the Mars Society.)

12/100



A SysML model of the Mars Society University Rover Challenge 2020 rules
Webel IT Australia, SysML Parsing Analysis demo model (partial) as of 2020-10-06

© Copyright 2020 Webel IT Australia. All rights reserved. (Excludes text from the Mars Society.)

13/100



A SysML model of the Mars Society University Rover Challenge 2020 rules
Webel IT Australia, SysML Parsing Analysis demo model (partial) as of 2020-10-06

© Copyright 2020 Webel IT Australia. All rights reserved. (Excludes text from the Mars Society.)

14/100

SECTION

Index, RoverSystem, and context
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Table of Blocks, Behaviors, attributes
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SECTION

AutonomousNavigationMission
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SECTION

Structural base
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SECTION

Rover and StateMachine and KillSwitch
Indicator StateMachine
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SECTION

Challenge (competition)
Team, Entry



A SysML model of the Mars Society University Rover Challenge 2020 rules
Webel IT Australia, SysML Parsing Analysis demo model (partial) as of 2020-10-06

© Copyright 2020 Webel IT Australia. All rights reserved. (Excludes text from the Mars Society.)

43/100



A SysML model of the Mars Society University Rover Challenge 2020 rules
Webel IT Australia, SysML Parsing Analysis demo model (partial) as of 2020-10-06

© Copyright 2020 Webel IT Australia. All rights reserved. (Excludes text from the Mars Society.)

44/100



A SysML model of the Mars Society University Rover Challenge 2020 rules
Webel IT Australia, SysML Parsing Analysis demo model (partial) as of 2020-10-06

© Copyright 2020 Webel IT Australia. All rights reserved. (Excludes text from the Mars Society.)

45/100



A SysML model of the Mars Society University Rover Challenge 2020 rules
Webel IT Australia, SysML Parsing Analysis demo model (partial) as of 2020-10-06

© Copyright 2020 Webel IT Australia. All rights reserved. (Excludes text from the Mars Society.)

46/100



A SysML model of the Mars Society University Rover Challenge 2020 rules
Webel IT Australia, SysML Parsing Analysis demo model (partial) as of 2020-10-06

© Copyright 2020 Webel IT Australia. All rights reserved. (Excludes text from the Mars Society.)

47/100



A SysML model of the Mars Society University Rover Challenge 2020 rules
Webel IT Australia, SysML Parsing Analysis demo model (partial) as of 2020-10-06

© Copyright 2020 Webel IT Australia. All rights reserved. (Excludes text from the Mars Society.)

48/100



A SysML model of the Mars Society University Rover Challenge 2020 rules
Webel IT Australia, SysML Parsing Analysis demo model (partial) as of 2020-10-06

© Copyright 2020 Webel IT Australia. All rights reserved. (Excludes text from the Mars Society.)

49/100

SECTION

Mission, MissionAttempt,
Penalty and points system



A SysML model of the Mars Society University Rover Challenge 2020 rules
Webel IT Australia, SysML Parsing Analysis demo model (partial) as of 2020-10-06

© Copyright 2020 Webel IT Australia. All rights reserved. (Excludes text from the Mars Society.)

50/100



A SysML model of the Mars Society University Rover Challenge 2020 rules
Webel IT Australia, SysML Parsing Analysis demo model (partial) as of 2020-10-06

© Copyright 2020 Webel IT Australia. All rights reserved. (Excludes text from the Mars Society.)

51/100



A SysML model of the Mars Society University Rover Challenge 2020 rules
Webel IT Australia, SysML Parsing Analysis demo model (partial) as of 2020-10-06

© Copyright 2020 Webel IT Australia. All rights reserved. (Excludes text from the Mars Society.)

52/100



A SysML model of the Mars Society University Rover Challenge 2020 rules
Webel IT Australia, SysML Parsing Analysis demo model (partial) as of 2020-10-06

© Copyright 2020 Webel IT Australia. All rights reserved. (Excludes text from the Mars Society.)

53/100



A SysML model of the Mars Society University Rover Challenge 2020 rules
Webel IT Australia, SysML Parsing Analysis demo model (partial) as of 2020-10-06

© Copyright 2020 Webel IT Australia. All rights reserved. (Excludes text from the Mars Society.)

54/100



A SysML model of the Mars Society University Rover Challenge 2020 rules
Webel IT Australia, SysML Parsing Analysis demo model (partial) as of 2020-10-06

© Copyright 2020 Webel IT Australia. All rights reserved. (Excludes text from the Mars Society.)

55/100



A SysML model of the Mars Society University Rover Challenge 2020 rules
Webel IT Australia, SysML Parsing Analysis demo model (partial) as of 2020-10-06

© Copyright 2020 Webel IT Australia. All rights reserved. (Excludes text from the Mars Society.)

56/100



A SysML model of the Mars Society University Rover Challenge 2020 rules
Webel IT Australia, SysML Parsing Analysis demo model (partial) as of 2020-10-06

© Copyright 2020 Webel IT Australia. All rights reserved. (Excludes text from the Mars Society.)

57/100



A SysML model of the Mars Society University Rover Challenge 2020 rules
Webel IT Australia, SysML Parsing Analysis demo model (partial) as of 2020-10-06

© Copyright 2020 Webel IT Australia. All rights reserved. (Excludes text from the Mars Society.)

58/100



A SysML model of the Mars Society University Rover Challenge 2020 rules
Webel IT Australia, SysML Parsing Analysis demo model (partial) as of 2020-10-06

© Copyright 2020 Webel IT Australia. All rights reserved. (Excludes text from the Mars Society.)

59/100



A SysML model of the Mars Society University Rover Challenge 2020 rules
Webel IT Australia, SysML Parsing Analysis demo model (partial) as of 2020-10-06

© Copyright 2020 Webel IT Australia. All rights reserved. (Excludes text from the Mars Society.)

60/100



A SysML model of the Mars Society University Rover Challenge 2020 rules
Webel IT Australia, SysML Parsing Analysis demo model (partial) as of 2020-10-06

© Copyright 2020 Webel IT Australia. All rights reserved. (Excludes text from the Mars Society.)

61/100



A SysML model of the Mars Society University Rover Challenge 2020 rules
Webel IT Australia, SysML Parsing Analysis demo model (partial) as of 2020-10-06

© Copyright 2020 Webel IT Australia. All rights reserved. (Excludes text from the Mars Society.)

62/100



A SysML model of the Mars Society University Rover Challenge 2020 rules
Webel IT Australia, SysML Parsing Analysis demo model (partial) as of 2020-10-06

© Copyright 2020 Webel IT Australia. All rights reserved. (Excludes text from the Mars Society.)

63/100



A SysML model of the Mars Society University Rover Challenge 2020 rules
Webel IT Australia, SysML Parsing Analysis demo model (partial) as of 2020-10-06

© Copyright 2020 Webel IT Australia. All rights reserved. (Excludes text from the Mars Society.)

64/100



A SysML model of the Mars Society University Rover Challenge 2020 rules
Webel IT Australia, SysML Parsing Analysis demo model (partial) as of 2020-10-06

© Copyright 2020 Webel IT Australia. All rights reserved. (Excludes text from the Mars Society.)

65/100

SECTION

MissionStage, StageAttempt, Clock
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SECTION

Mapped Requirements
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Table of handled Requirements
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Satisfy matrix
(only satisfied Requirements displayed)
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Appendix

Parsing Analysis diagrams

These are NOT presentation diagrams!

They are used once to elicit model elements
and then they have served their purpose.

The order in which they are presented here is 
not the same as the order of processing/analysis.
See also the creation timestamps in the diagrams.
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