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Platform Independent Model

A Platform Independent Model (PIM) isa technology agnostic model of some
aspect of the system under study.

A PIM contains no information about any of the foll owing:
» Hardware Architecture
» Operating System
» Programming Language
» Database Technology
» Internal Communication Technology
It is therefore much simpler than a Platform-Specific Model (PSM)
Use of Executable UML (xUML) allows construction of PIMs that are:
» Precise
» Complete
PIMs built using xXUML can be:
» EXxecuted to demonstrate compliance with functional requirements

» Automatically translated into a complete Platform Specific
Implementation using a suitable model translator

» Used as executable specifications , forming the basis for contract-based
procurement
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The MDA Process Overview
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Service Layers on the Domain Model
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Classes

B Classes identify the things that exist with a domai
Ideally, they represent things in the “real world” o
that domain.

B They establish the vocabulary of the domain, or
area of expertise.

B For example, the “Effectors” domain might contain
this class...

Weapon
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Attributes

B Attributes specify what we know about each thing (o
B They are analogous to data.

r class).

Weapon

attnbutes
weaponld:Integer {I=(*1)}
maxRange:Integer
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Operations

B Operations specify what we can do to each thing.
B They are analogous to code.

Weapon

attnbutes

weaponld:Integer {I=(*1)}
maxRange:Integer

operations
createWeapon(in maxRange, newWeapon)
findPendingTargets()

engageTarget()
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Operations and Methods

Weapon

attributes
weaponld:Integer {I=(*1)}
maxRange:Integer

operations

Every operation has a

method, comprising the ASL

to specify that operation.

Use of ASL makes the model

executable while preserving
platform independence.

Find a set of objects

Invoke an object-scoped operation

Create a link

T
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Database : Examples
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WETSIaN T O otae maghine Examples
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Operation 2. findPendingTargets >

External Visibility: FALZE

Scope : Ohject
Deferred : Mo
Description

Finds all hostile targets within range offthis weapon.
Cantract Type : Closed Blocking

Contract Description
< Comtract Dascription=

Input Parameters
Matre Type

Return Parameters
Mame Type

for candidateTarget in {allCandidateTargets) do

’(
{allCandidateTargets} = find Target where hostility = "Hostile®

[rangeFrom03] = TETZ:determineRangeFromanihip[ ] on candidateTarget

if rangeFromd3 <= this.maxRange then

# Target iz feasible, so add it to the "pending"™ set

link thiz R candidateTarget
endif
endfor
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Associations

B Associations capture real-world
connections between classes.

Weapon Lo R o Target
attributes Is pending for has pending attributes
weaponld: Integer 1=(*1}} targetld:Integer JI=(*1)}
max Range:Integer currentWeaponid:Integer {R=(R1)}
operations R1 pendingWeaponld: Integer {R=(R2)}
; 0.1 0.1 g
create\Weapon(in maxRange new\Veapon) hostility: Text
findPendingTargets() has curment is cument for operations

createTarget(in hostility newTarget)

determineRangeFromOwnShip(rangeFromOS)
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Internal and External Interfaces

The Class
Collaboration Diagram
shows the interfaces
within the system, and
between the system
and the outside world.

In this view, “Actors”
are represented as
<<Terminator>>

<<terminator==>

[ Pilot

J

a

engage
J'Tapget

<<state machine=>

Wedapon

Internal
interface

~~

engagement Started

—_—

determineRangeFromQOwnShip

classes.
: weapon
D Use Case Diagram -
Update

Load Weapon 4 \

w HW
Engage Target e

release
lvveapnn

<<terminator==>

Weapon
Hardware

J

<<state machine>=>

Target

<:: External
interface

15

KENNEDY CARTER




Signals on The Class Collaboration Diagram

Weapon Ll R2 = Target
attributes is pending for has pending attributes
weaponld:Iinteger J=(*1)} targetld:Integer {I=(*1)}
max Range:Integer currentWeaponld: Integer {R=(R1)}
- \ ——operations 0.1 R1 0.1 pend_i_ng‘_l.n"l.n’eapunldzlnteger R=(R2)} *—
create\WWeapon(in maxRange nevAVeapon) hostility: Text
findPendingTargets() has curent is curent for operations
createTarget(in hostility newTarget)
determineRangeFromOwnShip(rangeFromOS)
engagem entStar@
<<state machine>> 7.{“ <<state machine>>
> The Class Collaboration Diagram <
WEHIJOI'I shows this signal is generated by the Tﬂ rQEt
Weapon class and received by the
Target class
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State Machines and Signals
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The Primary xXUML Models

A

P
\.—I

Domains

Classes

States

-

>

: L
Actions I_.>

18

KENNEDY CARTER




XUML and AADL

XUML to AADL
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A “Translation-Based” MDA Process
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Aircraft Platform Characteristics

E2

JSF

Aircraft Platform
Specification

F16

We could specify the hardware
architecture, and existing
software and bus loadings, of
each aircraft type...

...and generate one or more
Aircraft Platform Specific
Models from each PIM
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An XUML-AADL Process
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(Simplified) AADL Metamodel

24

EEEEEEEEEEEEE



(Simplified) AADL Metamodel Regions
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Configure the AADL Model for the Hardware Component s

Platform
Independent
XUML API Model

AU Aircraft Platform II

Aircraft hardware architecture The_ AADL mOdel s
— configured with data
to capture the aircraft

platform hardware

architecture
Specification

Generate AADL e
Specification
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Populate the AADL Metamodel with Software Component

S

xUML Aircraft Model
R

L 1o

Platform
Independent
xUML API Model

Automatically

Generate AADL
from xXUML PIM

27

Aircraft Platform II

Specification

A4
AADL
Specification

KENNEDY CARTER




PIM-PSM-PSI Mappings Are Defined at the Metamodel L  evel

(part of) (part of) (part of)

PIM Metamodel PSM Metamodel PSI Metamodel
(xUML) (AADL) (Ada 83)
Class + SW Component + + Package

Attribute + Data Port + + Data Type
Signal + Event Port + +Spec Subprogram
xUML Define PSM Define PSI

Metamodel Mapping Metamodel Mapping Metamodel
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Apply Mappings to Generate AADL
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Apply Mappings to Generate Code
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Apply Mappings to Generate AADL and Code
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XUML and AADL

Summary
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MDA to Capture Application and Design Expertise

/ Formalised \

Intellectual This approach ensures that all
Property expertise is formalised, and made
reusable, in xXUML.
R Application
- Domains
Build & Generate AADL Aircraft
Test xXUML and Ada Platform-Specific
models Components Implementations
AADL/Ada
— Generation
Domains
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MDA Benefits
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XUML and AADL

The End
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