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XMI/XML Based Tool Interoperability

AADL Front-end

Graphical
AADL

Co-resident
tool
Persistent XML
anDLXML | = document | . conyert
Tool Interface ﬁConvert

— Tool-specific
Tool-specific XML representation
Representation
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AADL Meta Model

e Defined in Eclipse Modeling Framework (EMF)
— Collection of meta model packages with graphical views
— Separate from, but close to UML profile of AADL

« XML as persistent storage
— XMI specification from Ecore meta model
— Generated XML schema

e In-core AADL model
— Generated methods for AADL model manipulation
— Edit history, deep copy, object editor, graphical editor

— Methods to support
« AADL extends hierarchy
 feature “inheritance”
e property value “inheritance”

)
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AADL Meta Model Packages

« Core: defines the concepts of component type, implementation,
subcomponent, AADL packages and modes.

 Component: defines the concrete classes for the different
categories of components, including the constraints on their
containment.

« Feature: defines the features of component types.

« Connection: defines the connections between component
features.

 Flow: defines flow related elements of the AADL.

* Property: defines the elements for associating property values
and for introducing new property types and properties via
property sets.
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AADL Meta Model Class Hierarchy

A H AObject

’?‘ methods & operations

for common

=oomment [ Esing | | Programmatically available

A1 H NamedElement

= hatme: EString

A £ PropertyHolder

[ﬁ Inheritance of meta model
attributes and associations

A

H ComponentClassifier

A

s | EH ModeMember

H ComponentType 41 B Componentimpl

H feature::PortGroupType
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AADL Meta Model Fragment

Reference associations
Can be cross XML document

0.1 subcomponents / /
H| EH Systemlmpl |¢ I E SystemSubcomponents
extend 0.
u] implementatio
a 0.*  systemSubcomponent
r

1
clazzifie
/ H SystemClassifier I I H SystemSubcomponent |
1
refines | 0.1

processorsubcampanert

| H ProcessorSubcomponent |

memorySubcomponent

| H MemorySubcomponent [

AS S O C I at I 0 n I ab eI S EﬁteghmoiwnPilgt;oe;gltggf: and implementstions ﬁ
become XML tags & ‘ H DeviceSubcomponent
A C C es S m et h O d S 0.* U busSubcomponesrt

| | BusSubcomponent I

LV deviceSubcomponent
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AADL Text Example

package edu::.cmu::sei.;:XMIExample
public
system GPS
features
Init: in event port;
signal: out data port GPS_Signal;
end GPS;
system implementation GPS.basic
end GPS.Basic;
data GPS_Signal
end GPS_Signal,
end edu::cmu::sei::XMIExample;

AAI
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AADL XML Example

<?xml version="1.0" encoding="UTF-8"?>
<core:AadlSpec xmi:version="2.0" ......... >

<aadlPackage name="edu::.cmu::sei::XMIExample">
<aadlPublic>

<systemType name="GPS">
<features>

<eventPort name="init"/>

<dataPort name="signal" direction="out"

dataClassifier="//aadlPackage[@name=edu:.cmu::sei:;:XMIExample]/aadl
Public/dataType[@name=GPS_Signal]"/>

</features>
</systemType>
<systemIimpl name="GPS.basic"

compType="//aadlPackage[@name=edu:.cmu::sei.:XMIExample]/aadlPu
blic/systemType[@name=GPS]"/>

<dataType name="GPS_Signal"/>
</aadlPublic>

</aadlPackage>
</core:AadlSpec>

)
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AADL Inheritance

* Inheritance of component type features
— By type extensions
— By implementations
— By subcomponents
 Inheritance of component implementation elements
— By implementation extensions
— By subcomponents
* Inheritance of property values
— By type extensions
— By implementations

— By subcomponents _ _
— By contained components |:AAD'- '”he”tancej
S

— By instance model NEMElER 19} IEinee
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AADL Inheritance

&
core::Componentimpl | FeatureContext
p pl| ==
4

s
| H core::Subcomponent |

dstContext sroContesxt

This reference represents
the cortext of the port reference
This i the object that logically
cortains the port, which it inherited
fram the companert type

0.1 | connections

g Connections 2 | H core:Connection [

Port references require
Context due to inheritance

\

paratheterConnection  [0.* g D_.*\/everﬂConne:ﬁon D..ﬂ..»a@zsdatac nnection k] "?‘&Tinﬁ evertDataconnection 0.1 fefinﬁﬁ*\/pﬂf’fSFDUDCDNHEWDH
refines retines T -
H| H ParameterConnection | H EventConnection H DataConnection H EventDataConnection I E PortGroupConnection l
0.1

= timing: ConnectionTiming

Port references point to
src | 11 fdat port okjects in the type. dst | fare f1 /

| g feature::EventPort [ | g feature::PortGroup I

Elfeature :EventDataPort I

sth 11 arC
H ParameterEnd

This class idertifies the the classes of objects
whose content can be passed to subprogram

| g feature::Parameter I parameters.

“ ConnectionTiming

= Immediste: 0

Delayed: 1
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Flow Sequence Meta Model

A‘ H core:ModeMember I

0.1

)

reference ar a pair

Represents a connection reference or a pair
of subcomponent/flow spec references

ether & Connection
ubcomponentiFlowSpec references.

refi
A B Flow$s

flowElement
equence |.1-; B FlowElement |
| )

0.+ l_

A

floweContext 0.1

A‘ H core::Subcomponent I

\ H EndToEndFlow |

=

0.* | endToEndFlow:

floveSourcelmpl

A‘ H core:Componentimpl I

‘ 0.1

flowSpec

connection

A
@ Flowlmpl 4| B core:Connection

H FlowSourcelmpl !

A
0.1 B FlowSpec |%

A

0.1

refines

irmplemert |

0.2

flovweSinklmgl
H Flows B FlowSinklmpl I
D“a

i H FlowSourceSpec I flow
1

0.*

BourceSpec

‘—\‘—\

0% flowPath|mpl

J

/ imple&v
| E FlowSinkSpec }

lowe S

Spec

ifplemert

o.*

flowPathSpee [V

H FlowPathimpl
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Property Values As Objects

Fiy
E Propertyvalue
E NumberOrPropertyReference ! A
4, 04

minit’ p | 1 maxirnum

E BeferenceValue I

|
| H EnumValue I H ClassifiervValue

T wvalue [1.1] ComponentCategory

L 4
i_ERangeValue

T ]
E HumberValue

//E StringValue A
= value: EString T walueString [1..1]: EString

L & 2o

0.1 | componertClassifier
T2

referenceElement

1 | enunLiteral

2 | H core::ComponentClassifier
’D‘| H ReferenceElement

| E EnumlLiteral I

E PropertyConstant
E UnitLiteral

= ligt [1..1]: EBoolean

| H RealRangeValue I

g Integervalue

H IntegerRangeValue I
| H feature::ServerSubprogram

= value: ELongy

= haze: Elnt

A| H core:Subcomponent I A| H core::Connection I

H RealValue

= walue: EDouble
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AADL Instance Model Objectives

Derivable from declarative AADL model

— System implementation as root

— Application & execution platform as subcomponents
— Traceability to declarative model

Self-contained compact system model

— Compact representation
— Separately loadable XML document OSATE creates

_ _ instance models
— Semantic connections

— Profile of locally cached property values

Modal system instances
— Legal mode combinations for system operation modes
— System operation mode specific property values

Recording of instance analysis results

www.aadl.info 16
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AADL Instance Model

M

System implementation [€ System instance

AN
v

Application Execution Platform Application Execution platform
Subcomponent Subcomponent system instance system instance

Process Process

Traceability & , component
Transparent access componen omp
| Instance Instance

to declarative mode
[ Thread "7 componentlp ~ Fhrdad ~ 7
j component I 1_ Instance , component !
I_ instance '

instance

Feature |nstanc€| Connection instana
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Instance Meta Model

| H component:Systemlmpl

H core::PropertyHolder —
1 systemimpl  systemimpl 1

| H Systemlnstance
I |

Concrete component instance classl
Category recorded as attribute

FER
Rl | e

E Componentinstance H core::Subcomponent ]
1

[&] H InstanceObject

ts, cafegory: ComponentCategary | |

Reference to declarative model

o T

LE Connectionlnstance

[} Y:\ cunr%lnnlnstance /
0.x featurelnstalncc—

Feature Category H Featurelnstance fea’ﬂ
reCO rd Ed aS attrl b Ute =L = category: FeatureCategory D..*J

Transitionlnst
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Semantic Connections

| Track connection declarations

/M \ \ H Tomponentinstance
Q e t \%mgory: ComponertCategary

V ]

srehiodeTransition [ 0.# 0.* stMDdeTransitinDn* o
| H ModeTransitionlnstance - A [ Connectionlnstance 0. corneete £l core:Connection I
todeTranstionlnst b ﬂ f\ "“\H) connectioninstante L ' —
Mode transition connection 0\ festureisance
between event port & transition /~ [ O Featureinstance | \
; ; o category: FeatureCategory
\ /11 shig dst =rc |1
"
N
LT (T ‘ (m (T)
dsthvadeTranstionConnection /IZI..* dstdocedsConnection [ 0.* 0 =t Cannection 0.* | srcPortConnection

‘ H ModeTransitionConnectionlnstance D"*IEPdT _— g AccessConnectionlnstance sréLJCCESSCc'nnectiDn N E PortConnectionlnstance /

Semantic access connection Semantic connection

Between requires feature between ports

& accessed component
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AADL Properties & Instance Model

ii!i
g |

Non-cached property value
Accessible from instance mo@

ication Execution Platform Application
bcomponent Subcomponent system
4

SourceText) I

System instance

Executlon pIatform

| Process Process
y component component
Application instance instance
Componentimpl P -
% ™ Thread 1 -4 com_ponent #\»'_ Threan
I Period )

; component ! ‘ - - ; component "

— =- ingstance P instance |
{ Period _? \/ \ \ Period ,
~ _— s - S~ —_— s -

Cached property valug
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Instance Property Values

H PropertyAssociation
- o .
5 property::Referencelfalue I | H core:PropertyHolder I = access (1] EBooles
5 append [1..1]: EBoalean
oconstant [ 11 FEodlesn R
& derived [1..1]: EBoolean
referencedlnstance@hjec{&

| [ InstanceOhject I

| H InstanceReferenceValue //3'\7% & \w\

All instance model objects
can have property associations

Cached property
association indicator

1

‘ H ReferenceValue I

Declarative model reference
as reference element sequence

referenceElement | 1.*

| H ReferenceElement I

‘ H core:Subcomponent I A‘ H core::Connection I ‘ H feature:ServerSubprogram
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Modal & Configurable System Instances

Set of legal System Operation Modes
Supports SOM- speC|f|c property values

| H property::PropertyAssociation |

0.} | containedProperty&asociation

L
‘ H SystemInstanceConfiguration |

¢

H SystemlInstance
{

}
S —

g InstanceObject

0.} | systemOper

g SystemOperationMode

_:-""'-ﬂ_#
v \ subcompanent
| Componentlnstance I H core::Subcomponent |
- rilnat 1
\D\a’uegory ComponentCategary Fopporeninsiance
0.
/ \1/ " \1}

/

gre dst 11

H Modelnstance |
guerenthjuide \

Mode instances per modal component instance |
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Modal Analysis Result Sets

‘ Modal analysis results in form of
sets of modal property associations

4 )

‘ g property::PropertyAssociation |

1 systemimpl systemimpl 1 0.} | containedProperty&asociation

= ¢

H SystemlInstance
¢

‘ H SystemInstanceConfiguration |
¢

Q InstanceObject

P

ﬁ Modelnstance

0. 0.} | systemOperationMode

i . QSystemOperatinnMndel /
| Componentlnstance hcomponent

- rithzts
\m\a’r’egory ComponentCategary el %

guerenthjuide
src dst 1
Stored as separate XML documents
/ e

systemOpersiol
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Summary

 AADL Meta Model specified in Ecore
 Modular, extensible meta model specification

« XML Schema & XMI specification generated from meta
model

e Declarative model & instance model
e Self-contained instance models
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