JAVIONICS
JBEquitement

/!

SCAR Applications M anager



REPORT DOCUMENTATION PAGE

Form Approved OMB No.
0704-0188

[Public reporting burder for this collection of information is estibated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing
and reviewing this collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burder to Department of Defense, Washington
Headquarters Services, Directorate for Information Operations and Reports (0704-0188), 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302. Respondents should be aware that notwithstanding any other provision of
law, no person shall be subject to any penalty for failing to comply with a collection of information if it does not display a currently valid OMB control number. PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS.

1. REPORT DATE (DD-MM-YYYY) 2. REPORT TYPE
29-04-1998 Briefing

4. TITLE AND SUBTITLE
Open Systems Core Avionics Reguirement
Unclassified

[6-AUTHOR(S)
Carter, Nick ;

| ————~——~—

7. PERFORMING ORGANIZATION NAME AND ADDRESS

DOCKXX, XXXXXXX

3. DATES COVERED (FROM - TO)
XX-XX-1998 to XX-XxX-1998

5a. CONTRACT NUMBER

Bb. GRANT NUMBER

5c. PROGRAM ELEMENT NUMBER
5d. PROJECT NUMBER

Be. TASK NUMBER

5f. WORK UNIT NUMBER

8. PERFORMING ORGANIZATION REPORT
NUMBER

9. SPONSORING/MONITORING AGENCY NAME AND ADDRESS
Open Systems Joint Task Force (OSJTF)

1931 Jefferson Davis Highway

Crystal Mall 3, Suite 104

Arlington, VA22202

10. SPONSOR/MONITOR'S ACRONYM(S)

11. SPONSOR/MONITOR'S REPORT
NUMBER(S)

12. DISTRIBUTION/AVAILABILITY STATEMENT
APUBLIC RELEASE

13. SUPPLEMENTARY NOTES

18.
NUMBER
OF PAGES
18

19. NAME OF RESPONSIBLE PERSON
http://www.acq.osd.mil/osjtf/library/library_alpha.
(blank)

Ifenster@dtic.mil

html

14. ABSTRACT

See Report.

15. SUBJECT TERMS

16. SECURITY CLASSIFICATION OF: 17. LIMITATION
OF ABSTRACT
Public Release

a. REPORT b. ABSTRACT |c. THIS PAGE

Unclassified Unclassified Unclassified

19b. TELEPHONE NUMBER
International Area Code

lArea Code Telephone Number
703767-9007

DSN

427-9007

Standard Form 298 (Rev. 8-98)
Prescribed by ANS| Std 7239.18




: AV-8B Fleet Configuration Seg)e
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Harrier Il Plus

o APG-65 Multimode Radar

o Night Attack

o Provisions for Beyond Visual
Range Weapons

* Night Attack

o NAVFLIR/Night Vision
Goggles

o Digital Moving Map

o Triples the Number of
Expendables

Day Attack / Trainer
o Twice Payload/Radius AV-8A

o Digital Avionics/Integrated
Cockpit
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“To Significantly Reduce the Life Cycle Support Costs of
the AV-8B Avionic System Through the Application of
Open System Principles, Commercial Technologies and

Acquisition Reform Initiatives’



AYV-8B'OPEN'S

RE AVIONICS REQUIREMENT

\ -G
Operationally 7T\
Suitable >

Operationally
Effective

* SELF DIAGNOSTICS
* MSI

* VOICE INTERACTION
* IDECM

« ALR-67(VX)
« ALE-50(VX)
« LINK 16 CAPABILITY

Unfunded

Mission Needs and Operational
Requirements Will Continue to 2005

Evolve Capabilities

Desired

2000

* TAMPS
* HQ/SINCGARS

* FLIGHT INCIDENT RECORDER

Night Attack / Radar
« JDAM

* MIL-STD-1760B

« DIGITAL FLAP CONTROLLER
1996 *VIDEO FATIGUE DATA RECORDER

AV-8Bs Must Remain Operationally
LOSCAR STHALEAT Capable Through 2023

« ARC-210 Funded
« ATHS

* GPS
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OSCAR Focus

A Software Maintenance Cost Drivers
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Harrier Il Plus

AV-8B Avionics System

Two Components I mpact ~ 75%

of Routine Update M aintenance Cost
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Stores Management

Computer gy —

AIM-9

DECM Pod AASPJ Provisions

oI’o
Q9

,

. Stores
Mission  n1anagement
Computer Computer

Addresses The High Payoff Areas
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,,,,,,,, Modular Avionics

Stores > //CCZ — e Retains Form, Fit , Function
Management Management *\VVME 64 Backplane
e SETPUIE -VME 6U Form Factor
g/ Modular Software
\ * Reusable Across Platforms
« Hardware Independent
Mission e * OO0 Design, C++
Computer > Mission « Well Defined Interfaces
stems
Computer Reduced Support Cost
' Digital O to OEM 2-Level Maintenance
Mep . Growth « Extended Warranty
________________ _ » Guaranteed Turn-Around Time
PG Streamlined Acquisition

» Performance Specs
 Leverage Off Commercial Mkt
Meets Today’s Requirements While * CM Controlled by Prime
Positioning for Future Growth
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OSCAR Program Structure

- ‘_"EIA/G'
Proaram Funding Sources ‘
General D Ics '
* AV-8B JPO (USMC/spain/italy) [ niomation Sydems \ /
e DBOF Minneapolis, M% ? s 4
e CTIP
e COSSI Boeing/Alenia
. Louis, M
=t Louls O* Smltlkl dustries
NAWC-WD Florhag®Park, NJ
China Lake, CA *
Raytheon ﬁr
Los Angeles, Tracor Aerospace
Austin, TX

\ Smiths Industri esj
Clearwater, FL
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MsC VYW WwWooe e
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ALE-47 CMWS AMRAAM Live Release
ASTE / CMWS [T AIC | i F|I|r3es Flights] DT/EOT | JAN
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MS il
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OSCAR is an Open System Architecture Which
Standardizes Physical, Electrical, and Software
Interfaces at Line Replaceable Module Level...

 Software
- Commercially Supported, Objected Oriented, High Order
Language (e.g. C++)
- COTS Development Tools and Processes

- IEEE/ANSI STD P1003 POSIX Compliant
Real-Time Operating System (e.g. VxWorks)

- COTS Software Components (e.g. VME Drivers and
Interrupt Handlers)

- Industry STD CORBA Compliant Application
Program Interface (API)

Commercially
Based Software

e M echanical | Commercially D
- IEEE 1101.2 Conduction Cooled VME 6U Module Based

*Electrical Hardware 4%
- ANSI/VITA STD 1-1994 VME-64 Backplane Bus =

- ANSI STD X3.230-1994 Fibre Channel Bus (Growth)
- |[EEE STD 802 Ethernet Development Interface g
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MSC Architecture (&) SCAR
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_____________

CPM SCP ' Growth |

VME Bus
Electric — Global Mem <— Power
Fuzing PS — | VME “— Supply
Global
Memory Bus
Misc. Discrete SCU Analog |:

110 110 Control /O |i saeside




Memory
Mezzanine
16, 32 or 64MB

Mezzanine

1, 2, or 3 channels

29 April 1998




Avionics HW Status
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* Mission Systems Computer (GDIS)

o All Subsystem CDR Actions Closed
o All EMD Units Delivered to Boeing (4)
o Production Relevant Units Delivered (6)

« Warfare Management Computer (Smiths
Industries)

o All Subsystem CDR Actions Closed
o All EMD Units Delivered to Boeing (4)
o Production Relevant Unit Delivery - Jul 98

 ALE-47/39 Module (Tracor Aerospace)

o All Subsystem CDR Actions Closed
o EMD Units Delivered to Boeing (4)
o Production Relevant Unit Delivery - Jun 98
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1997 | 1998 i 1999 : 2000 : 2001
NVAS 4 &
First E OC1.1 OC1.2
flight | TBD XXX Mhz
740 /750 250 Mhz
603e 300M hz |
603e 200M hz
603e 1OOM hz : !
30 o A
'Qual  OA: First H/W
' A Produlction
Production del.
Go-Ahead |




\ OSCAR Software  ENEmnm
) Architecture e

- ,_"EI”G' —————————————————————————————————————————————————— 7O ADri] 1998 =

OSCAR Code & Design Reuse
 Hardware Independence

* Tools/Process Reuse

* Reuse In Non-Flight Domains -
Simulators, Trainers, Maintenance

 Reduced Regression Testing

Application Software{

Commercial
Infrastructure
Commercial Hardwar
Components

perating System
Board Support Package




OSCAR Software Engineering Fa e mm
Environment dwer) | Lol5 0
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Re-1nventing the SW Process Software Architecture Avioics Arcitecs

*Object Oriented Design D«:/{?]:;\ e

*Auto Code Generation & ReusgeLibrar

sReuse Libraries Graphica y
. . Design

'Rapld Pr OtOtypI ng Editors Architecture & Design

. . Analyzer
sCommercial Environments

*Reduced Regression Testing A uto Code I T
Generators Generator
. e
X
2 ~Z FERS

Boeing & Customer
=—_ AvionicsIPT

I ntegrated
Process and Tools




Open System Benefits [@
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o

« Commercial Processor Marketplace Leverage

o Started with 80MHz, 100MHz Upgrade, 200MHz Today
o Reduced Upgrade Cost/Schedule/Risk

« Commercial Hardware Improves “Time to Market”

o Solutions Readily Available
o Used Commercial Convection Cooled Hardware for Prototype

« Commercial Software Marketplace Leverage
o Tools Available Now
o No NRE Required for Development

 Interfaces Already Defined

o Less Upfront Technology Investment Required
Q

|

“Better/Faster/Cheaper”

|
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 High Performance 1553 Not Commercially Available
o Some Development Required
« Adequate Memory/Throughput
o Difficult to Achieve with Current Technology(1553 Overhead)
o Commercial O/S Adds Processing Overhead
e Test Philosophy Does Not Support Rapidly Changing
Technology

o Typical Flight Test Program is 12-18 Months
o Processor Technology Roll is Less than 12 Months

e Avionic Environment Difficult to Achieve at “71°C”
o Some Trade-offs Required

a
s Benefits of Open Systems Far

Outweigh Challenges




