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@ J-UCAS Office Structure

Dr. Michael 5. Francis
J-UCAS Program Director

M Franeis (Acting) Kristen Numrych
Customer Relations Business Operations
0A Planning = T&E = Prog Planning Admin + Finance + Contracts
(TBD) (TBD)
Program Security Officer Chief Technical Officer
CPT Ralph Alderson, USN Mr. Marc J. Pitarys Col (Sel) Paul ¥/augh, USAF
Deputy Program Director Deputy Program Director Deputy Program Director
X-45 Program Manager Common Systems & Technologies X-47 Program Manager
Mr. Randy Bromwm LCDR Bob Severinghaus Mr. John Kinzer
X-45 Deputy Program Manager CST Deputy Program Manager X-47 Deputy Program Manager
. .
[ ] ]

J-UCAS Integrated IPTs

Distributed Staff - DARPAIDC (25); USAFIDayton (35); USNIPatuxent River (25); Edwards AFB (25)
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Common Operating System
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The Integrated System

Common
Operating
System

IORNalGe L
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Common Operating System

Rationale Impact
= Ensures Common Architecture, = Not dependent on single contractor
Protocols, and Interfaces = Reduces cost of entry for new
technologies
» Decreases Complexity Of System-of- = More rapid fielding of capabilities
Systems Integration = Improves ability to upgrade/modify

= Assures Intra- and Inter-operability of J- = Enables inter-vehicle collaboration
LICAS Elements = Enables information exchange with
external entities (e.g. platforms, C2)

= Enables Autonomous Collaborative = Increases op tempo & network centric
Operations warfare capabilities
= Improves battle-space awareness
= Decouples Air Yehicle & Other = Minimizes impact of platform changes
Hardware From System’s Information on system development
Technology Component = Provides mechanism for evolutionary

system improve ments

PUBLIC RELEASE
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J-UCAS System Elements

Operational infrastructure

» Communications Flelay ‘1.-
_—\—+_____

» Navigation

. Sustainment
* Transport

Piatfonn/\fehicle{s)
=[ission- Tailored Design

=W ehicle Management

sfehicle Autonomous Functions

Communications
~im,. *Secure LinksMNetwork
. =LO% or BLOS Ops

Operating System
» Systam C2 & Interfaces
» Corrns Wanagement

» fifission Planning
 Altonn oinolls Functions

Cantm! Sta on £ ,J - Health/Status
= Physical HSIMDIspiays: » [ ogical HS) ...
» Launch Jﬂecwery Euntrul

= VYehicle-Payload Operations ™
* Human Crew

U dE

-Jl[.l_jJ_.-
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Common Systems & Technologies %‘

mu I\\\\\

s

Common Operating System
Communications capability

Common
Operating

Common « Sensors
Sensors - WEHPDI‘IS
« Avionics hardware (e.g.
processors)
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@ Common Systems & Technologies
Responsibilities

f Common Operating System

* System Architecture

* Interoperability

* Sensor, weapon and communication capabilities.
* Mission Ops/Control, Planning, & Intel

* Distributed Modeling and Simulation Capability
* Command and Control Definition

« Information Assurance

Common Systems and Technologies
have an effect across multiple levels of the program

PUBLIC RELEASE
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Information Assurance

Common Operating System
System Archilecture
Interoperahility

Sengor, weapon and communication

capahilities.

Mission Ops/Conirol, Planning, Intel
Distrihuted Modeling and Simulation

Capahility
Command and Conirol Defmition

Information Assurance

Approach

X-45 and X-47

BppNcaton

F armcio e

MILS - Multiple Independent

Levels of Security
MSL- Muli Single Lawel
PiLS - hluli Lewel Secure

Middlsware | | | Middleware | | | Middlenare
(hAILS] MILS) (MILS)

Supervizor Mode
T, bide~—Fartiion
Cio i i drnicadions
Filemums

RTOS Micro Kernel (MILS) |

1

Processor

AL SAE S
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+ JJUCAS to work with commercial Real Time Operating

system (RTOS) vendors, consortium, and NSA in providing
one or more certified BT OS MILS Micro Kernels to support

+ Work with commercial vendors, consortium, & INSA in
providing a high assurance certified MILS middleware layer

Common
Operating
System

30



DARPA Common Systems and Technologies (CST)
— | Mission Statement & Focus

MISSION

*To develop a common operating system to facilitate the integration of systems
(e.g., sensors, weapons, and communications) while minimizing the impact of
platform constraints

*To develop a common system architecture to ensure intra and inter-operability of
J-UCAS system elements

*To develop common hardware and software application components
*To develop common sensors

Focus
+Reduce redundancies to minimize cost and resource expenditures
*‘Remove barriers of entry with regard to adopting new technology for J-UCAS
+Accelerate the introduction of a network centric war fighting capability

PUBLIC RELEASE
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@ Command and Control

/'_ c Operating § J-UCAS Command and Control (C2)

" ommon Operating System
Svstem Architecture + Information Exchange through “Publish and

1 s suhscrihe”
Interoperahility _ .
. Sensor, weapon and +  Transforms Data into Information, then
communication capahilities. Knowledge
Mission Ops/Contro i +  Distributed Collahoration O)perations
Op L, Planning, D
Intel
Distributed Modeling and
_Simulation Capahility J-UCAS C2

Command and Contirol Deﬁmtlun]
Information Assurance Qiyect Schemal

nformation Wodel

Area of Platforrn
Responsibility "‘E

= D = M

Global Infermation Grid

PUBLIC RELEASE
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Common Operating Sysiem
SSTHEArChUECIE Distributed Modeling &
Interoperability Simulation Capabhility with

Sensor, weapon and multiple levels of fidelity
communication capabilities.

Mission Ops/Control, Planning, s Support integration of
Intel cotnmen system cotnponents,

Distributed Modeling and

f la i Bl + Demonstrate interoperability,

Command and Contirol Definition + Conduct joint exercises
Information Assurance

PUBLIC RELEASE
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@ Mission Planning and Intel Support

A A

Joint Mission Planhning System
(JMPS) Current Plans

f/:_ Common Operating S - :
L e mﬂﬁ J e Collabhorative Planmngw Develop components
. s MMission Rehearsal common to the
Interoperability SO T 32 Common J-UCAS domain
*  Sersor, weapon and it Capabhilities
communication capabilities. Sensor Prediction
Iluﬁtr;r.liun Ops/Control, Planning Antn Boitar
n
Distributed Modeling and Low Observable
Sutikanon Capatulity ARC210/ JTIDs
Command and Control Definition -
i MMoving Map
Information Assurance _ : Combat 1
Aerial Refueling J
Combat 1 Version 1

updc:
Unigue
Planning
Component

Version 1

PUBLIC RELEASE
Distribution Statement A: Approved for Public Belease #2308 — Distribution Unlimited. a7



@ Common Sensors and

f/'— Common Operating System
System Architeciure
Interoperahility

[_Sensur, weapon and I
conmmunication capabilities
Mission Ops/Control, Planning,

Intel
w» | - : uted Modeling and
i ulation Capabhility

Cummand and Control Definition

4

£OR " ’ Common Suite of sensors offers cost
savings, enhanced
interoperability and improves
mission effectiveness

PUBLIC RELEASE
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//-J Common Operating System
= System Architecture
* | Interoperability

Do 510545 e
" Semur, 'ﬁreapun and Do OO A520.5 SR CJCEI B2 B
communication capabilities. A |”t'£'3'F"i'tf3t“|tf-' i t-*?-l::-lﬁEr:Elﬂt':. J:J,: -H$ g ,,n.jt Er ;3:?. ! af
A Q2] = and wpporabllit: | . AT, munt b e ited and ...
Mission Ops/Control, Planning, b R gartled by JITC,
Intel nterops rollit; 111&;1!:-"{31‘; to
i - prowlda and accaptdam,
7 Distributed Mudehng and Ir:t-nnai-:-rl:.I maltlll-m_‘lnantlj ;
: 2 o pervlea i .. 3nd ... Imelude s bot
simulation Cﬂpﬂ]]]]lt}* ti1a t-i-:hnln:al -:;j: -:I1ang$ of
Informaton and o & nd-10-4and
e Command and Control Definition ops rational stectivens i of

thate echangs, 3 required for
m unlon aceompll almsnt
For T ay item 1,
AlF ny item s muntbs taned R0 L N LAJMSEllp

Information Assurance

LD E 6002

for | s rops mbl It ba fors ; Ik roparability
1alding ... and carfifled be |rrtr'-":?-|E-E?:}tl|:llllt" mr:-m-:-ratn-:la
: R A TP ? yatem Ifa-g v
JITC i1r-_-ui;|||t1|._-uta 1y atem KPP for COD, :
i CPOand CRO

=ftandards Conformsande = Joind Frdberop erabdih

Stardards corformarce i fhe abilibrto adwreto Ehames that cxtem effectirelr encharze

males cortated ke applicable staudaods . mfommatiotarith okt particparts hboth
ST T et it

Hotw: #andards provdde 4 necer ety boilling blocd fox

& I¥ TIOn 7 ik 1o para bitity, bt o 1o trdfc kit o1e e
that vy 4% indere mebk insjeint s od omend.

i-Sl'aridar

Laboratory
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@ Service Based Architecture

* Architecture composed of software layers
+ Software layers composed of software services
+ Software services provide open, loosely coupled service interface

high level

low level

Service interfaces encapsulate the service isolating users & other
services from the detailed operations inside.

PUBLIC RELEASE
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@D Adnering to DODAF Basic Principles

An Integrated Architecture with Three Views

Activitiesh ™ & % Operational
Tasisn, |+ Operational | Elmens
- - . __I___I
View -
m 3
2 Identifies What Meeds To Be @’f}% %y
oF L T if%%%‘
¥ L2 Done And Who Does It 7
@ﬁ ﬁ% i i %%@
oo U Information Flow ',-:.f%% i

S
s f *X2
e S %,
' %’@f S 4 N %

P =
£ B,
S & "= = FET o, Stendards % Rules
T Systems Technical
o View: o Standards View

LR L R

~Relates Systems and S e

Chara&ﬂisﬁ&%ﬁ%aﬂﬂﬁf%ﬁ;mal g Den
ot - Speciic Capabilties - T2chnical Standards Criteria Conwventions

NE'_E'_E];'S Fequired to 5atisfy Governing Interoperable )

Information Exchanges  Implementation/Frocurement

of the Selected System Capabilities Convontions

PUBLIC RELEASE
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System Architecture

L SSSSSSSS———
./'- Common Operating System

e e Architecture Defines the
Interoperahility Fundamental Structure and
e Relationships of the J-UCAS:
?I'Ilitr;r.liun Ops/Control, Planning,
]é].isuu'igu_tedg'lu[;;]_jﬂl;gand « How J-UCAS Is Partitioned and
o M Where the Interfaces Occur
Information Assurance + How The J-UCAS Components
Interact with Each Other and the
Outside World

«  What Universal Rules the J-
UCAS and Its Parts Must Comply
With (Priorities, Operating
Modes, Standards, Safety, efc.)
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@ Operational Assessment
Source of Requirements

Common S Mission
.Dperating ' Control

System
+ Attack Management 'Dperatur_DisP lays
+ Sensor Management X-47 :g:ﬂlzl‘l;;l:illll:atluns

+ Weapon Management

+ system and Mission
Contingency
hManagement

+ Fusion

* Interfaces to the Global
Information Grid

s |
L

.'I TR Fa I
* Inter/Intra-operahility o) — TN,
EOQ/IR
+ Sltuation Avwareness 'A ""

: 3 SAR
+ Networking il S

* Route Planning

+ Battle Damage
Assessment

+ Battle Management
Decision Aids

PUBLIC RELEASE
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Contingency Management
with Common Operating System

Contingency Management Scenarios Sensors
ESM

AVE, AVT AVE  AWD

% Comm

I SAT
nm COM

AVE, AVT, AVE

Weapons

J-DAM
S00

“ii.-‘I-.‘.-_'[S.- Vehicle Contingency

AV ] Low on Fuel:Return to Base
Unahle to complete SAR

Common

Cparating S}rstem Cnnﬁ.llgﬂﬂf}’

Suntem

Reconfizure remaining sensors
Commence SAR imagery from AV2

AYS ESM Failure: Unable to detect threats
Locate threats with AV6, AYT, AVH
Aftack with AVS

PUBLIC RELEASE
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8. Battle Damage Assessment

S ENsors

SAR

o

-y, 1‘#,! - X

CAQC

Intel
AVE completed EOQ/TR. maneuver

™~ i S—— for battle damage assessment
MCS ﬁylmel cell G

PUBLIC RELEASE
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7. Weapons release

S ENsors

SAR

CAQC

MCS % Intel Cell
PUBLIC RELEASE
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6. Weapon/Target assigcnment

S ENsors

SAR

Hha

-4 L A A
-~

o~
CAOC \
.

ot
-\-\-_\__

MCS % Intel Cell

PUBLIC RELEASE
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3. SAR image pushed to MCS & Intel Units

CAQC

Ay ]

MCS

SEAD Mission with COS

S ENsors

r w

AVl

Intel

SAHR image sent to
MCS and copied to

Wi cail CAOC server

PUBLIC RELEASE
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4. Air vehicle performs SAR maneuver

CAQC

MCS

S ENsors

- [

AVl

Intel

% Inted Cell

PUBLIC RELEASE
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3. Threat data pushed to MCS & Intel Units

S ENsors

SAR

CAQC Tiiel

Link 16

track detection
MCS ﬁy Intel Cell received

PUBLIC RELEASE
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2. ESM locates and IDs the threat

CAQC

MCS

Intel

Perform ESM

script selected

ﬁﬁ oo
PUBLIC RELEASE
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1. Threat begins emitting radar signal

- g

CAD

MCS

SEAD Mission with COS

S ENsors

SAR

Ha

-8
e
b
S Intel

Emission Detected

% Inted Cell
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Common Operating System
Vignettes

SEAD Mission
Contingency Management



Common Operating System
Functionality

ﬁj‘_[ll:]_!l' I|I:i]'|_:¥ﬂ'|‘|_ﬂ'|i Coleciiomn ﬂmnng
Danic Re plaruirg

Information Management Resource Management
Fublish/Subs cike | Sensers |
" Pem | Paleads
Batfle I e .
= el : Condingeney Managemen
Op xaharal Bcbare
Trtegrated Bre Carird T e
Crtiral GIG Inlerfares
— smstar L ST eeen
S et s
e flashichn e o
Y -
uman Syziem Ine gractio Tiissiom Flarming

Sihaatiom Aavareness
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