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Agenda

Connecting Flow Properties in IBDs 
Grouping of Ports
Combining physical connector type and flow
Re-usable Command and Data Interfaces
Logical Channels
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Connecting Flow Properties in IBDs 

Aim of the modeling aspect
Delegation of flows to nested flows

Benefit of nested port usage
Flow specs the diagram doesn't tell you what's inside the port on the diagram, but 
nested ports gives you a way to show that

Traditional SysML modeling way
Flow Properties

Limits of nested ports
None
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Connecting Flow Properties in IBDs Example 1/3

Presenter
Presentation Notes
The interface of the camera is modeled, for comparison, with a flow spec and a port group.
Both have to flows of the same type, MPEG4.
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Connecting Flow Properties in IBDs Example 2/3

Presenter
Presentation Notes
When using a flow spec the flow properties cannot be distinguished in the IBD. It is unknown how the flow ports a and b are connected the flow properties.
When using a port group they can be properly connected.
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Grouping of Ports

Aim of the modeling aspect
Group similar interfaces, e.g. information, electrical, optical

Benefit of nested port usage
Re-use easier because it is a type
Nested Ports make it easier to query sets of relationships because they are 
grouped

Traditional SysML modeling way
Many different, unrelated flow or standard ports

Limits of nested ports
Conjugation fails
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Grouping of Ports - Example 1/5

Presenter
Presentation Notes
In addition of defining flow ports in a port group, it can also realize an interface and therefore gives a compact definition of the complete flow and service interface.
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Grouping of Ports Example 2/5

Presenter
Presentation Notes
A problem occurs when a non-atomic flow port is nested. When conjugating it, ALL its usages are conjugated.
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Grouping of Ports Example 3/5

Presenter
Presentation Notes
Similar types of interfaces (e.g. electrical, optical, information) can be grouped for re-use and itself be typed by flow specifications. Flow specifications are used here because their details are irrelevant in this context.
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Grouping of Ports APE Junction box Example 4/5

Junction box external interface
Junction box 

internal cabling
Junction box internal 

interface fanout

Presenter
Presentation Notes
Similar types of interfaces (e.g. electrical, optical, information) can be grouped for re-use and itself be typed by flow specifications. Flow specifications are used here because their details are irrelevant in this context.
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Grouping of Ports APE Junction box Example 5/5



MBSE Challenge Team SE^2
SysML for Telescope System Modeling

Presented at the RTF 2009-11-24 page 12
© 2009 by ESO, oose GmbH, TUM, Hood Group GmbH

Combining physical connector type and flow

Aim of the modeling aspect
Define physical connector and flow at border of part
Hide internals of block

Benefit of nested port usage
A single type is defined for both
Re-use

Traditional SysML modeling way
Connect to internal part
Need several unrelated ports

Limits of nested ports
Different flows over a connector (e.g. pin assignment) can only be assigned via 
specialization
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Combining physical connector type and flow  Example 1/5

Presenter
Presentation Notes
Another use of nested ports is the definition of mechanical (e.g. type of connector like RJ45 or Cannon) interface and the flow interface (e.g. how the pin assignment is done on this connector).
This example shows a definition of a cable with a mechanical PCB connector which provides different flows.
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Combining physical connector type and flow  Example 2/5

Presenter
Presentation Notes
This example shows two types of VME CPU boards with the same 96 pin connector but a different pin assignment.
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Combining physical connector type and flow  Example 3/5

Presenter
Presentation Notes
This example shows the re-use of a 1 phase socket with 230 VAC flow and a 3 phase socket with 400VAC flow.
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Combining physical connector type and flow  Example 4/5

Presenter
Presentation Notes
This is the corresponding IBD, showing a Fibre-optic bayonet connector which Ethernet flow at the bottom, Self-sealing fluid connectors with a coolant flow in the middle, and power connectors on the top.
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Cable is soldered to the head – no need to have extra block for cable –
Example 5/5

Presenter
Presentation Notes
Modeling cables separately can be avoided by typing a standard port with a “Cable block”. This example shows a CCD Head where the cables are directly soldered on the PCB. Using nested ports gives a compact representation of the block and its interfaces, which can be easily re-used.
Furthermore it shows a cooling connector with the associated coolant flowing through it.
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Reusable Data and Command Interfaces

Aim of the modeling aspect
Define Command and Data interfaces in one Block

Benefit of nested port usage
Grouping
Re-use
Extendibility
Consistency

Traditional SysML modeling way
Several unrelated flow and standard ports

Limits of nested ports
None



MBSE Challenge Team SE^2
SysML for Telescope System Modeling

Presented at the RTF 2009-11-24 page 19
© 2009 by ESO, oose GmbH, TUM, Hood Group GmbH

Reusable Data and Command Interfaces Example 1/2



MBSE Challenge Team SE^2
SysML for Telescope System Modeling

Presented at the RTF 2009-11-24 page 20
© 2009 by ESO, oose GmbH, TUM, Hood Group GmbH

Reusable Data and Command Interfaces Example 2/2
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Logical Channels (credit: Darren Kelly)

Aim of the modeling aspect
Define logical channels

Benefit of nested port usage
Grouping of logical channels which belong together
Re-use

Traditional SysML modeling way
Several unrelated flow ports

Limits of nested ports
none
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Logical channels 
Example 1/2

Presenter
Presentation Notes
Finally, logical channels can be modeled by using nested ports. Here an API is represented with a standard port and the nested flow ports represent logical channels.



MBSE Challenge Team SE^2
SysML for Telescope System Modeling

Presented at the RTF 2009-11-24 page 23
© 2009 by ESO, oose GmbH, TUM, Hood Group GmbH

Logical channels Example 2/2
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