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Operational Problem:

 Engagements constrained by
- Procedural controls
- Target ID
- Sensor limitations

» Lack of interoperability among
- Weapon Systems
- Sensors
- C4l

Operational Elements: Joint ENgagemiEniaZore
Single Integrated Air Picture -
Combat Identification
Integrated Fire Control
Automated Battle Management
Aids
« Attack Operations
» Passive Defense / Early Warning
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 Integrated Architecture Behavior Model (IABM)
requirements sourced from all Services

« JSSEO outputs test requirements for Joint Interoperability
Test Command (JITC)

« JSSEO produces IABM for use by Services
— PIM developed by industry, university, FFRDC and government team

— Distributed through Program Offices to primes
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» A federation of peers over the network implementing the same
processing logic

— Each peer is a Platform-Specific Implementation (PSI) of the same IABM PIM
— Peers are deployed on heterogeneous platforms

» Peers can share consistent information such as Combat ID
— Common functionality implemented and maintained commonly

e Each peer can gljener_a_te_ an improved, more complete, picture of
the battlespace by utilizing information received from other peers

» Specifications for the shared behavior are expressed in a form
that is not susceptible to human error or interpretation by the
contractors

 Verification and validation of correct performance can be
accomplished uniformly across all weapons systems
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Weapon System Instantiation a ]
Integrated Architecture Behavior Model 4>| Weapon System Instantiation b ’

(IABM PIM in xXUML developed by JSSEO)

Weapon System Instantiation n ]

» Critical processing logic (business rules) captured in the IABM (PIM),
guaranteed to be applied uniformly across all IABM Peers

* Requirements and specifications encapsulated in the IABM are precise
and not subject to interpretation by prime contractors

 Potential n to 1 reduction in the maintenance cost of the core
processing logic (n Weapon Systems, 1 IABM)

» Separates functionality and implementation

— Provides design stability as implementation technologies evolve and improve
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Cost Implications of MDA
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Conventional Development Total Cost = Cost of System A + Cost of System B

Analysis/Design Integration Testing Program Mgt
A
- | > - 4 W — N\
System A a ||| o R d € U
system B |l & [\ b g d e f
IABM Development (PIM)
- A Integration Testing Program Mgt
Analysis/Design A § A - A Syt
= A . d e f (PSM)
N~ d © f System B
Common (shared) Effort (PSM)

MDA Cost Savings over n Weapon Systems =n *(a+b + c)

The cost of both PIM development and maintenance is amortized across multiple systems.
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Isolates application from
hardware devices and

data buses
W :
eapons Adaptation
Sensors =

Sensor Interface
Comms Domain

Comms

IABM
Core

Isolates application from
underlying execution
technologies
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ore domains
capture common
behaviour to ensure
uniformly applied
processing rules in
a net-centric

HUD/HDDs
User
Interface Displays
Domain
Other Tools

Run-Time Interface Domain

Target Execution Environment

Target Hardware

Isolates application

(Processors / Operating System / Languag from user interface

formats and devices
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Requirements Devel opment

Platform
libraries
\ 4 l

Xform rules
iniUML
ICCG |
(tool)

[ Platform-Specific

Model Compiler

Transformation Devel opment
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Platform
Translation Rules
((Transformation model)

PSM Generation

Generated

[Compiler Meta Modeq

Model Compiler Framework

C++

Compiler
Generator
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PSMC

Creation of Target Executable

(exe)

XUML

g+t
Executable
binary

Generated
C++ (PSM)

Source code

Platform-Specific Legacy headers
Build Set (PSBS) & libraries
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Executable /~ Platform-
binary Specific
Model Compiler

Platform-
Specific
Implementation
(PSI)

(PSMC)
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Test Harness

|ABM Peer
(PSI)

Sensor
Feeds

RTI / Middleware

Simulation Test Objectives
 Does PSI behave as an expected instance of the IABM?
— Can be verified using stub interface code

 Does PSI behave as expected by weapon system platform?

— Initial stub testing can reveal early performance numbers

— Final testing requires fully populated platform library code



\/ SIAP System Development

U.S. AIR FORCE P rocess
OMG Presentation

Interface

g
Requirements [
Service

- M
Y v
SPO Wi SPO Prime SPO w SPO Prime
Config '05 Document WS Functional
Develop USAF Map Functions of

Requirements &
Annex to Config '05 IABM to WS Responsibilities
(Multi-Phase) Timebox Content & Platform

SPO Prime wl SPO

WS Physical Structure,

SPO Prime w/ IRC

Map WS/ IABM
Functions to WS /

SPO Prime

Yes ) Integration onto WS|
e -
artition Existing
WS Program WS Program

y

WS to IABM Alignmen

i Document
IABM Physical
Schedule Document Struclu{es WS Test 62
WS e |21 WS Ay |72
WS Anaysis | 24 WSAndysis | 25 SIAP Requirements
USAF Requirements SPO, SPO Prime & JSSEO & Functions
Platform IABM
WS to IABM Functional Resolve WS / IABM Interface Spec.
Mapping Document Functional Mapping SO prime
SIAP Requirements & Functions Issues o Results PO o 'SP Prime wl SPO
JROC Validated ORD Ws Avayss |23 Design & Develop cceptable Developmental T&E|
(Combat Sys. Regs] Existing WS Interface —»  forIntegrated
(fan-in / fan-out, Systems
tanslate / transform
] - TA-5 Adaptable ) IRC WsTest | 63
- Operating System WS Amyss 26
- Compiler Suite (g++) Analyze, Review,
y JSSEO Document Test —— 1 Test Report SPO PimeW SPO.
JROC Validated CRD:! Start point A Results Test Report
- Operating System Interfaces to Existing WS, Develqpmental T&E|
JS‘ZO - Middleware Code (Header Files) PSM Test @5 L [P for joint BMC2
- CPU Mapping A 5 Functionality
= Develop IABM - Ref. Implementation —1— g_ ‘
ISSEQ i e WS Test 64
(Core, Optional, & - Processor Dist Input )
; : P 2L Stub Source Code S
‘ generic Test Results Y Analyze, Review, 3
Identify JITC layers) E w Document Test o 50 Prmew SP0
i I Customize Model xisting dS Source, oot =
etDe il Code esults o
Compiler (Analysis, Test 2 Initial Operational
Design, Code, Test, @
— IRC Environment IRC PSM Test_| 54 g » E
= L ) ‘5 Live Fire T&E
ISSEO Test Plan & 3 wore
i i Develop Test Plan Testin est 65
1x / Month; :
(1x / Month) Platform Speciific 3 'SPO Prime wl SPO
Model Compiler (PSMC| PSM Test | a4 PSM Test 45 o
1ABM Dev 13 Test Data b Test Envi SPO prime
\ ) Follow-on
Operational T&E
TRC
X560 SIAP Requirements WS Stub PSI Testing
& Functions (-exe) WS Test | 66
Develop HLA RTI WS Adapter Generate PSM |« ? Test Plans & P Test 53 JiTc ‘
——» Test Development —{ BSM ~ AL Procedures AA 'SPO Prime w SPO
ABMDev | 14 e Pre-deployment
IRC Link PSI w/ Stub —®  Conformance
g++ Compiler Library g++ Compiler Testing
JSSEQ Develop WS _
Adapter to the |ABI 61 WS Test | 67
Ongoing JDEP Adaptation Layer 2ol L A
idati i SPO prime
——p vf"d/a;l;" Tes::‘ng =T = Platform Specifc
(@3 4/ &4 i) 'y Build Set (PSBS) 10C
JiTc y Generate PSI PS! (b Link PSI w/ Existin Existing WS PSI|
1ABMDev [ 15 (binary) WS Library (.exe file) v
IAEMIDSY 22 Platform IABM Trouble Report
Interface Spec. Test Harnesses = rouble Report or
= Y Site PSow 35 / ; STt |52 ECP to IRC
A
End-to-End
L— TestD p JDEP V&V IABM
= TRC TRC
PO Prime
Select IABM
1ABM Dev. 16 1ABM Dev 17 Functionalit Establish Test Devel "
[ [ unctionality in stablish Tes! evelop Generic Establish Test
Corformence Testing to Optional Layer and Facility Test Harnesses Eacilt
- JROC validated CRDs define BuildSet (inc y
- MILSTDs terminator bridges)
- JROC Validated ORDs [ S — SN — PowTe |51




\
\/

U.S. AIR FORCE

Challenges
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e Tools supporting MDA are still evolving

— UML standards for interchange and transformations being
defined

« Configuration Management unique to the
MDA process

— See Wednesday’s “Practical MDA” sessions

e Horizontal acceptance

— New government procurement paradigm

— Affects prime’s business model
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Summary

OMG Presentation

e SIAP is an important goal of the DoD that is now
being addressed using a novel approach both in
terms of development as well as government
procurement

e The Joint SIAP System Engineering Organization has
adopted Model Driven Architecture with xXUML as their
development and deployment methodology

e Shared processing logic is captured in JSSEQO’s
Integrated Architecture Behavior Model (IABM) — an
XUML model can be deployed in multiple weapons
systems



