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Abstract

The report is a proof-of-concept to defines elements of the Architecture Analysis and Design
Language v2.3 (AADLv2) using the SysMLv2 textual syntax. SysMLv2 is the future revision
of the SysML standard. It provides a lean syntax and rigorous static semantics to capture a
system design. SysMLv2 also has the concept of library to specialize its building blocks for a
specific domain.

SEI evaluated this capability to represent AADLv2 concepts using this alternate notation.
The appendix of this document provides the source code of this library, tested with the
SysMLv2 pilot implementation. It shows that SysMLv2’s power of expression is sufficient to
capture AADLv2 concepts in a uniform way.
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A Appendix

In this chapter, we publish the source code of SysMLv2 library that captures some aspects of
the AADLv2.3 static semantics.

A.1 Motivation for this work

AADLv2.3 [1] is a mature standard, published by SAE International that provides a textual
and graphical notation for the precise modeling and analysis of cyber-physical systems (CPS).
Its semantics is well understood and implemented

SysMLv2 [2] is the future revision of the Systems Engineering Modeling Language. It is cur-
rently in draft status, entering finalization. There is a general interest in using SysMLv2 as
a “lingua franca” to capture systems engineering artefacts from high-level concerns down to
the precise architecture of CPS. In other words, to use SysMLv2 to also perform some of the
modeling activities covered by AADLv2.3.

In this library, we demonstrate how to support AADL static constructs using SysMLv2. In-
stead of performing an exhaustive modelling of AADLv2.3 concepts, we cherry-picked ele-
ments that would exercise SysMLv2 syntax and semantics. Thus, our general approach is to
capture the concepts of AADLv2.3 using the current draft of SysMLv2 at the time of writing,
that is April 2023.

This library is organized in three parts:
* in section A.2, we introduce the main package to be imported by a user of this library;

* in section A.3, we introduce core definitions for central elements like AADL components,
AADL ports, etc.

* in section A.4, we provide the definitions of each component category using the
SysMLv2 syntax.

Summary: Through this work, we demonstrated the feasibilty to use SysMLv2 to support
AADL constructs. Future activities will consider completing the library to support all AADL
constructs. This is an extension of the mondeling patterns we have defined. Such activitiy will
close the gap between systems engineering and the architecting of CPs.
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A.2 Main package

AADL.sysML is the main package to use this library. It bring all elements in the user names-

pace using SysMLv2 import mechanism.

A.2.1 AADL.sysml

/ *
* This 1s the root package of the AADLvZ2 library.
* It exports all elements.

*/
package AADL {
/% Generic concept definitions */

import AADLPorts::* ;
import AADLComponents::* ;

/% Composite component categories */

import AADLAbstract::* ;
import AADLSystem::*x ;

/% Software component categories */

import AADLProcess::* ;

import AADLThread::*x ;

import AADLThreadGroup::* ;
import AADLSubprogram::* ;
import AADLSubprogramGroup::* ;
import AADLData::* ;

/% Hardware component categories */

import AADLProcessor::* ;

import AADLVirtualProcessor::* ;
import AADLMemory::*x ;

import AADLDevice::x ;

import AADLBus::* ;

import AADLVirtualBus::* ;
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A.3 Core Definitions

AADLPORTS.SYSML and AADLCOMPONENTS.SYSML provides the basic definitions used to
capture AADL concepts as defined in [1], chapters 4 and 8.

* AADLPORTS.SYSML subsets SysMLv2 Port concept to build AADLv2’s feature cate-
gories of ports and access.

* AADLCOMPONENTS.SYSML defines the concept of AADL component categories,
Component_Category, and the basic component type, Component.

Every SysMLv2 representation of an AADL concrete component category subsets
Component.

A.3.1 AADLPorts.sysml

/*
* This package contains definitions for AADL ports
*/

package AADLPorts {

/* SysMLv2 base library */
import Ports::* ;

import Connections::*;

import CollectionFunctions::x*;
import BooleanFunctions::*;

/* KerML base library */
private import Base::Anything;

doc /*
* AADLvZ2 features categories
*/

/ *

* SysMLv2 has the notiomn of port, called Port. This
conflict with the
* term ’port’ also wused by AADL.

* First, we define an abstractFeature, as the root of
all features.

* This type 1s then specialized for the warious AADL
feature categories.

*/

port def abstractFeature :> Port;

doc /*
* AADLv2 features categories
x/

/*

* First, we define the concept of port and derived
event/data/event
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* data ports. These AADL ports have mno subports.
*/

abstract port def AADLPort :> abstractFeature
{ assert constraint { isEmpty(subports) } 1}

abstract port def eventPort :> AADLPort;
abstract port def dataPort :> AADLPort;
abstract port def eventDataPort :> eventPort, dataPort;

/*
* Then, we define the concept of AADL feature group,
1.e.
* a group of ports.
*/

abstract port def featureGroup :> abstractFeature
{ assert constraint { notEmpty(ports) 1} }

abstract port def parameter :> abstractFeature;
abstract port def accessFeature :> abstractFeature;

abstract port def busAccess :> accessFeature;

abstract port def virtualBusAccess :> accessFeature;

abstract port def dataAccess :> accessFeature;

abstract port def subprogramAccesss :> accessFeature;

abstract port def subprogramGroupAccesss :>
accessFeature;

doc /*
* AADLvZ2 feature directions

*/

port def InPort :> abstractFeature
{assert constraint { true } }

/* An InPort has only one <item, all in

*/

port def OutPort :> abstractFeature;
/* An OutPort has only one ttem, all out*/

connection def PortConnection :> BinaryConnection {

end source : abstractFeature[0..*x] :>>
BinaryConnection::source;
end target : abstractFeature[0..*] :>>

BinaryConnection::target;

assert constraint {

/% See AADLv2.3 9.2 (L5) for the full list */

( source hastype eventPort & target hastype
eventPort ) |
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}

source hastype
eventPort )
source hastype
eventDataPort
source hastype
dataPort ) |
source hastype
eventPort )
source hastype
eventDataPort
source hastype
dataPort )

A.3.2 AADLComponents.sysml

package AADLComponents {

dataPort & target hastype

dataPort & target hastype
) |
dataPort & target hastype

eventDataPort & target hastype
eventDataPort & target hastype

) |
eventDataPort & target hastype

/* SysMLv2 base

library */

import SysML::x*;
import Parts::*x ;
import Ports::* ;
import Items::* ;
import Connections::*;

/* KerML base
private import
private import
private import
private import
doc /*
import

doc /*

AADLv2 SysML
AADLPorts::x*;

library */
Base::Anything;
ScalarValues: :*;
ControlFunctions::x*;
CollectionFunctions::x*;

library */

* AADLv2 Component Categories

*/

/* List of AADLv2 compomnent categories */

enum def Component_Category {

enum
enum

enum
enum
enum
enum
enum
enum

Abstract;
System;

Process;

Thread;
ThreadGroup;
Subprogram;
SubprogramGroup;
Data;
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Processor;
VirtualProcessor;
Memory ;

Device;

Bus;

VirtualBus;

* AADL Compomnent definition

enum
enum
enum
enum
enum
enum

}

doc /*

*/
/%

* We define

a general concept of a component,

* 2t refines the mnotion of SysMLvZ2 part and adds the

notton

* of component category.

*/

abstract part def Component specializes Part, Item {
attribute category : Component_Category;

}
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A.4 Component Categories

In this section, we show how to define each component category defined in the AADLv2 stan-
dard document using the SysMLv2 language.

They follow the same pattern: for component category CAT,

* We define Cat as a specialization of Component. This specialization has two sets of con-
stracts on its ports and parts expressed as constraints.

* We define checkCatPorts (resp. checkCatParts) in two steps, first as a interation on
all ports (resp. parts), then as a check on one port (resp. part).

These definitions follow carefully the definition from the AADLv2.3 standard [1] in chapters 5,
6, and 7.

A.4.1 AADLAbstract.sysml
package AADLAbstract {

/* SysMLv2 base library */
import SysML::x*;

import Parts::x ;

import Ports::x ;

import Connections::*;

/* KerML base library */

private import Base::Anything;

private import ScalarValues::x*;
private import ControlFunctions::x*;
private import CollectionFunctions::x*;

/% AADLv2 SysML library */
import AADL: :x*;

/*
* Abstract Component Category
*/

abstract part def Abstract specializes Component {
attribute redefines category =
Component_Category::Abstract;
assert constraint {
checkAbstractPorts (ownedPorts) &
checkAbstractParts (subparts)

/* Validity of ports of a abstract */
constraint checkAbstractPorts {
in p : Port[0..x];
p->forAll { in x : Port ;
checkAbstractPort (x) }
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}

constraint checkAbstractPort {
in p : Port;
p hastype InPort

}

/% Validity of parts of a abstract */
constraint checkAbstractPart {
in p : Port;

p hastype Abstract |
hastype System |

e}

hastype Process |

hastype Thread |

hastype ThreadGroup |
hastype Subprogram |
hastype SubprogramGroup |
hastype Data |

‘o ‘o ‘o ‘o ‘T ‘T

hastype Processor |
hastype VirtualProcessor |
hastype Memory |

hastype Device |

hastype Bus |

hastype VirtualBus

‘o' o o oo

constraint checkAbstractParts {
in p : Port;
p->forAll { in x : Part ;
checkAbstractPart(x) }

A.4.2 AADLBus.sysml

package AADLBus

{

/* SysMLv2 base library */

import
import
import
import

SysML : : x;
Parts::*x ;
Ports::*x

Connections::*;

/* KerML base library */

private
private
private
private

import Base::Anything;

import ScalarValues::*;

import ControlFunctions::*;
import CollectionFunctions::x*;

/% AADLv2 SysML library */

import

AADL : : *x;
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/*
* Bus Component Category

*/

part def Bus :> Component {
attribute redefines category =
Component_Category::Bus;
assert constraint {
checkBusPorts
(ownedPorts) &
checkBusParts (subparts)

}

/* Validity of ports of a Processor */
constraint checkBusPorts {
in p : Port[0..x];
p->forAll { in x : Port ; checkBusPort(x) }
}

constraint checkBusPort {
in p : Port;
p hastype InPort
}

/* Validity of parts of a Processor */
constraint checkBusPart {
in p : Port;

p hastype Abstract |
p hastype VirtualBus

}

constraint checkBusParts {
in p : Port;
p->forAll { in x : Part ; checkBusPart(x) }

}

A.4.3 AADLData.sysml

package AADLData {

/* SysMLv2 base library */
import SysML::x*;

import Parts::* ;

import Ports::x ;

import Connections::*;

/* KerML base library */

private import Base::Anything;
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private import ScalarValues::x*;
private import ControlFunctions::*;
private import CollectionFunctions::x*;

/% AADLv2 SysML library */
import AADL::*;

/*
* Data Compomnent Category
x/

part def Data specializes Component {
attribute redefines category =
Component_Category::Data;

assert constraint {
checkDataPorts (ownedPorts) &
checkDataParts (subparts)

}

/* Validity of ports of a Data */
constraint checkDataPorts {

in p : Port[0..x];

p->forAll { in x : Port ; checkDataPort(x) }
}

constraint checkDataPort {
in p : Port;
p hastype InPort
}

/* Validity of parts of a Data */
constraint checkDataPart {
in p : Port;

p hastype Abstract |
p hastype Data |
p hastype Subprogram

constraint checkDataParts {
in p : Port;
p->forAll { in x : Part ; checkDataPart(x) }

}

A.4.4 AADLDevice.sysml
package AADLDevice {
/* SysMLv2 base library */

import SysML::*;
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import Parts::* ;
import Ports::x ;
import Connections::*;

/* KerML base library */
private import Base::Anything;
private import ScalarValues::x*;

private import ControlFunctions::*;
private import CollectionFunctions::x*;

/* AADLv2 SysML library */
import AADL: :x*;

/%

* Device Component Category

*/

part def Device :> Component {
attribute redefines category =

Component_Category::Device;
assert constraint {
checkDevicePorts
(ownedPorts) &
checkDeviceParts
(subparts)

}

/* Validity of ports of a Processor */

constraint

checkDevicePorts {

in p : Port[0..x%];

p-

>forAll { in x : Port ; checkDevicePort(x) }

checkDevicePort {

in p : Port;

}
constraint

P
}

hastype InPort

/* Validity of parts of a Processor */

constraint

checkDevicePart {

in p : Port;

P
P
P
p

}
constraint
in

p-

hastype Abstract |
hastype Data |
hastype VirtualBus |
hastype Bus

checkDeviceParts {
p : Port;
>forAll { in x : Part ; checkDevicePart(x) }

CMU/SEI-2023-TN-001 | SOFTWARE ENGINEERING INSTITUTE | CARNEGIE MELLON UNIVERSITY
[DISTRIBUTION STATEMENT A] Approved for public release and unlimited distribution.

11



3

A.4.5 AADLMemory.sysml
package AADLMemory {

/* SysMLv2 base library */
import SysML::x*;

import Parts::*x ;

import Ports::* ;

import Connections::*;

/* KerML base library */

private import Base::Anything;

private import ScalarValues::*;
private import ControlFunctions::x*;
private import CollectionFunctions::x*;

/% AADLv2 SysML library */
import AADL::*;

/*
* Memory Component Category

*/

part def Memory :> Component {
attribute redefines category =
Component_Category::Memory;
assert constraint {
checkMemoryPorts
(ownedPorts) &
checkMemoryParts
(subparts)

}

/* Validity of ports of a Processor */
constraint checkMemoryPorts {

in p : Port[0..x%];

p->forAll { in x : Port ; checkMemoryPort (x)
}

constraint checkMemoryPort {
in p : Port;
p hastype InPort

b

/* Validity of parts of a Memory */
constraint checkMemoryPart {

in p : Port;

p hastype Abstract |
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p hastype Memory |
p hastype VirtualBus |
p hastype Bus

}

constraint checkMemoryParts {
in p : Port;
p->forAll { in x : Part ; checkMemoryPart(x) }

}

A.4.6 AADLProcess.sysml
package AADLProcess {

/* SysMLv2 base library */
import SysML::x*;

import Parts::x ;

import Ports::x ;

import Connections::*;

/* KerML base library */

private import Base::Anything;

private import ScalarValues::x*;
private import ControlFunctions::x*;
private import CollectionFunctions::x*;

/% AADLv2 SysML library */
import AADL: :x*;

/*
* Process Compomnent Category

*/

part def Process specializes Component {
attribute redefines category =
Component_Category::Process;

assert constraint {
checkProcessPorts (ownedPorts) &
checkProcessParts (subparts)

/* Validity of ports of a process */
constraint checkProcessPorts {

in p : Port[0..x%];

p->forAll { in x : Port ; checkProcessPort(x)
}

constraint checkProcessPort {
in p : Port;
p hastype InPort
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/* Validity of parts of a process */
constraint checkProcessPart {
in p : Port;

hastype Abstract |
hastype Thread |

hastype ThreadGroup |
hastype Subprogram |
hastype SubprogramGroup |
hastype Data

‘oo oo oo

constraint checkProcessParts {
in p : Port;
p->forAll { in x : Part ; checkProcessPart(x) 1}

3

A.4.7 AADLProcessor.sysmli

package AADLProcessor {

/* SysMLv2 base library */
import SysML::x*;

import Parts::* ;

import Ports::*x ;

import Connections::*;

/* KerML base library */

private import Base::Anything;

private import ScalarValues::*;
private import ControlFunctions::x*;
private import CollectionFunctions::x*;

/% AADLv2 SysML library */
import AADL::*;

/*
* Processor Component Category

*/

part def Processor :> Component {
attribute redefines category =
Component_Category::Processor;
assert constraint {
checkProcessorPorts (ownedPorts) &
checkProcessorParts (subparts)

/* Validity of ports of a Processor */

constraint checkProcessorPorts {
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in p : Port[0..x*];
p->forAll { in x : Port ; checkProcessorPort (x)
}
}

constraint checkProcessorPort {
in p : Port;
p hastype InPort

}

/% Validity of parts of a Processor */
constraint checkProcessorPart {
in p : Port;

hastype Abstract |

hastype VirtualProcessor |
hastype Memory |

hastype Bus |

hastype VirtualBus

o ‘o ‘o oo

constraint checkProcessorParts {
in p : Port;
p->forAll { in x : Part ; checkProcessorPart (x)

}
}

A.4.8 AADLSubprogram.sysmi
package AADLSubprogram {

/% SysMLv2 base library */
import SysML::x*;

import Parts::x ;

import Ports::* ;

import Connections::*;

/* KerML base library */

private import Base::Anything;

private import ScalarValues::*;
private import ControlFunctions::x*;
private import CollectionFunctions::x*;

/% AADLw2 SysML library */
import AADL::x;

/ *
* Subprogram Component Category

*/

part def Subprogram specializes Component {
attribute redefines category =
Component_Category::Subprogram;
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}

assert constraint {

checkSubprogramPorts

(ownedPorts) &

checkSubprogramParts

(subparts)

/* Validity of ports of a Subprogram */
constraint checkSubprogramPorts {
in p : Port[0..x*];
p->forAll { in x : Port ;
checkSubprogramPort (x) }
}

constraint checkSubprogramPort {
in p : Port;
p hastype InPort

b

/* Validity of parts of a Subprogram */
constraint checkSubprogramPart {
in p : Port;

p hastype Abstract |
p hastype Subprogram |
p hastype Data

}

constraint checkSubprogramParts {
in p : Port;
p->forAll { in x : Part ;
checkSubprogramPart (x) }

A.4.9 AADLSubprogramGroup.sysml

package AADLSubprogramGroup {

/* SysMLv2 base library */

import
import
import
import

SysML : :%;
Parts::*x ;
Ports::* ;
Connections::x*;

/% KerML base library */

private
private
private
private

import Base::Anything;

import ScalarValues::x*;

import ControlFunctions::*;
import CollectionFunctions::x*;
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/% AADLv2 SysML library */
import AADL::x*;

/*
* SubprogramGroup Component Category

*/

part def SubprogramGroup specializes Component {
attribute redefines category =
Component_Category::SubprogramGroup;

assert constraint {
checkSubprogramGroupPorts
(ownedPorts) &
checkSubprogramGroupParts
(subparts)

/% Validity of ports of a SubprogramGroup */
constraint checkSubprogramGroupPorts {
in p : Port[0..x*];
p->forAll { in x : Port ;
checkSubprogramGroupPort (x) }
}

constraint checkSubprogramGroupPort {
in p : Port;
p hastype InPort

X

/% Validity of parts of a SubprogramGroup */
constraint checkSubprogramGroupPart {
in p : Port;

hastype Abstract |
hastype Subprogram |
hastype SubprogramGroup |
hastype Data

‘o ‘o ‘o ‘T

constraint checkSubprogramGroupParts {
in p : Port;
p->forAll { in x : Part ;
checkSubprogramGroupPart (x) 1}

}

A.4.10 AADLThread.sysml
package AADLThread {

/% SysMLv2 base library */
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import
import
import
import

SysML : :%;
Parts::*x ;
Ports::*x
Connections::*;

/* KerML base library */
import Base::Anything;

import ScalarValues::*;

import ControlFunctions::*;
import CollectionFunctions::x*;

private
private
private
private

/* AADLv2 SysML

import

/%

AADL : : *;

library */

* Thread Component Category

x/

part def Thread specializes Component {
attribute redefines category =
Component_Category::Thread;

assert constraint {

checkThreadPorts
(ownedPorts) &

checkThreadParts
(subparts)

/% Validity of ports of a Thread */
constraint checkThreadPorts {
in p : Port[0..x*];

p->forAll

{ in x : Port ;

checkThreadPort (x) }

}

constraint checkThreadPort {
in p : Port;

p hastype
X

InPort

/* Validity of parts of a Thread */
constraint checkThreadPart {
in p : Port;

hastype
hastype
hastype
hastype

el e Bl ol o]

Abstract |
Subprogram |
SubprogramGroup |
Data
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constraint checkThreadParts {
in p : Port;
p->forAll { in x : Part ;
checkThreadPart (x) }

3

A.4.11 AADLThreadGroup.sysml
package AADLThreadGroupGroup {

/* SysMLv2 base library */
import SysML::x*;

import Parts::* ;

import Ports::*x ;

import Connections::*;

/* KerML base library */

private import Base::Anything;

private import ScalarValues::*;
private import ControlFunctions::x*;
private import CollectionFunctions::x*;

/* AADLv2 SysML library */
import AADL::x;

/*
* ThreadGroup Compomnent Category
*/

part def ThreadGroup specializes Component {
attribute redefines category =
Component_Category::ThreadGroup;

assert constraint {
checkThreadGroupPorts
(ownedPorts) &
checkThreadGroupParts
(subparts)

/% Validity of ports of a ThreadGroup */
constraint checkThreadGroupPorts {
in p : Port[0..x];
p->forAll { in x : Port ;
checkThreadGroupPort (x) }
X

constraint checkThreadGroupPort {
in p : Port;
p hastype InPort
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/* Validity of parts of a ThreadGroup */
constraint checkThreadGroupPart {
in p : Port;

hastype Abstract |
hastype Thread |

hastype ThreadGroup |
hastype Subprogram |
hastype SubprogramGroup |
hastype Data

‘oot oo

constraint checkThreadGroupParts {
in p : Port;
p->forAll { in x : Part ;
checkThreadGroupPart (x)

}

A.4.12 AADLSystem.sysml
package AADLSystem {

/* SysMLv2 base library */
import SysML::x*;

import Parts::*x ;

import Ports::*x ;

import Connections::*;

/* KerML base library */

private import Base::Anything;

private import ScalarValues::*;
private import ControlFunctions::*;
private import CollectionFunctions::x*;

/% AADLv2 SysML library */
import AADL::x ;

/*
* System Component Category
x/

part def System :> Component {
attribute redefines category =
Component_Category::System;
assert constraint {
checkSystemPorts (ownedPorts) &
checkSystemParts (subparts)

}
/* Validity of ports of a system */

constraint checkSystemPorts {
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in p : Port[0..x*];
p->forAll { in x : Port ; checkSystemPort(x) }
}

constraint checkSystemPort {
in p : Port;
p hastype InPort

X

/* Validity of parts of a system */
constraint checkSystemPart {
in p : Port;

hastype Abstract |
hastype System |

o o

hastype Process |

hastype ThreadGroup |
hastype Subprogram |
hastype SubprogramGroup |
hastype Data |

‘o oo oo

hastype Processor |
hastype VirtualProcessor
hastype Memory |

hastype Device |

hastype Bus |

hastype VirtualBus

‘o oo o oo

constraint checkSystemParts {
in p : Port;
p->forAll { in x : Part ; checkSystemPart(x) }

}

A.4.13 AADLVirtualBus.sysml

package AADLVirtualBus {

/* SysMLv2 base library */
import SysML::x*;

import Parts::* ;

import Ports::x ;

import Connections::*;

/* KerML base library */

private import Base::Anything;

private import ScalarValues::x*;
private import ControlFunctions::x*;
private import CollectionFunctions::x*;

/* AADLv2 SysML library */
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import AADL::*;

/%
* VirtualBus Component Category

*/

part def VirtualBus :> Component {
attribute redefines category =
Component_Category::VirtualBus;
assert constraint {
checkVirtualBusPorts
(ownedPorts) &
checkVirtualBusParts
(subparts)

}

/* Validity of ports of a VirtualBus */
constraint checkVirtualBusPorts {
in p : Port[0..x%];
p->forAll { in x : Port ;
checkVirtualBusPort (x) }
}

constraint checkVirtualBusPort {
in p : Port;
p hastype InPort

}

/* Validity of parts of a VirtualBus */
constraint checkVirtualBusPart {
in p : Port;

p hastype Abstract |
p hastype VirtualBus
}

constraint checkVirtualBusParts {
in p : Port;
p->forAll { in x : Part ;
checkVirtualBusPart (x) 7}

3

A.4.14 AADLVirtualProcessor.sysml

package AADLVirtualProcessor {

/* SysMLv2 base library */
import SysML::x;

import Parts::* ;

import Ports::*x ;

import Connections::*;
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/* KerML base library */

private import Base::Anything;

private import ScalarValues::*;
private import ControlFunctions::x*;
private import CollectionFunctions::x*;

/* AADLv2 SysML library */
import AADL::x;

/*
* VirtualProcessor Component Category

*/

part def VirtualProcessor :> Component {
attribute redefines category =
Component_Category::VirtualProcessor;
assert constraint {

checkVirtualProcessorPorts

(ownedPorts) &

checkVirtualProcessorParts

(subparts)

}

/% Validity of ports of a VirtualProcessor */
constraint checkVirtualProcessorPorts {
in p : Port[0..x*];
p->forAll { in x : Port ;
checkVirtualProcessorPort (x) 1}

}

constraint checkVirtualProcessorPort {
in p : Port;
p hastype InPort

}

/* Validity of parts of a VirtualProcessor */
constraint checkVirtualProcessorPart {
in p : Port;

p hastype Abstract |
p hastype VirtualProcessor |
p hastype VirtualBus

}

constraint checkVirtualProcessorParts {
in p : Port;
p->forAll { in x : Part ;
checkVirtualProcessorPart (x) }
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