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=== Mission Capability Package Defined...

® Integrate a specific set of joint sensors,
platforms, weapons, warriors, networks,
command and control systems for the purpose
of performing mission-specific engagements.

® Ability to dynamically re-configure and re-
allocate assets “on the fly” based on current
mission needs.

FnEP Masters Thesis, NPS, MAJ Robert Hesser and LCDR Dan Rieken
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—= == Mission Capability Packages
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—~.== Technology Vision Applied
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‘ ‘ ‘ = Components can be

A ‘* arranged in any way to
provide overall
; composite application

] } = Component design
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Composite Application higher re-use, and better
manageability

ENGAGE ASSESS

= Deliver components
rather than systems

= Components are
provided as information
services
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—+w—. OQrchestration

ployee-Owned Company

® Generation of Mission Capability Packages
(MCP) from deployed objects and/or services

® Composition can take place at design time or
run time by Subject Matter Experts
® Binding takes place at run time (late binding)

v Bindings can be based on
= Specific end points
= Selection of end points that met some specific criteria

® Dependent on key concepts/capabilities
v Registration/Discovery
v ldentity Management
v Web Services Definition Language

® Once deployed, newly composed services can
be consumed by other services
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=== Orchestrating Distributed Services
Operational Process Z .

Service X

Orchestration 5
Service
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Mission Capability Package composed and Service Y

orchestrated from services X, Y, & OP Z
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=== OQrchestration for Web Services

® Compose Operational Processes, Threads, FnEPs,
MCPs, and/or ECMs from Business Process Execution
Language (BPEL) for Web Services (BPEL4WS) based

on standards work from

v IBM’s Web Services Flow Language (WSFL)
v" Microsoft’s XLANG

® Specifies how collections of services are jointly used
to realize more complex functionality

v' Describes the data shared between the services
v" Transactional states and joint exception handling
v' Separates the flow (execution) from the services themselves
v' Partnerships/Organizations
® Once deployed they can be consumed by other

Operational Processes, MCPs, FnEPs, ECMs, and/or
services

XML based Work flow for Web services....
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=== |ts just XML...

<invoke> a web service
synchronously

<assign> and manipulate XML
documents

<scope>, <faultHandlers> catch and
manage exceptions

Initiate asynchronous processing in
parallel <flow> of execution

<receive> asynchronous callbacks
from long running
services/processors

<switch> on a set of pre-defined
constraints
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= [ le BPEL
®
An Employee-0wned Company xam p e
o e e 0 5 0 0 0 0 0 0 0 0 20 0 2
ORCHESTRATICON LOGIC: Zet of activities coordinating the flow of
messages across the services integrated within this business process

<sequence name="main"x
<!-- Becelve input frowm requestor.
This maps to operation defined in HpacClient.wsdl
<receive name="recelvelnput" partnerlink="client" portType="ths:HpacClient™ operation="initiate™ wvariakhle="input"”

HNote:
-=r
createInstance="yes"/ >
<!-- Laynchronous callback Lo the regquester.
MNote: the callbhack location and correlation id is transparently handled

using Wi-addressing.
-

<agsigns<copys
<from variable="input™ part="parameters" gquery="/HpacClientRecquest/lat">

</ from>
<to variable="hpacRequeat" part="lat" />

<fcopys
<COnYE
<from varishles"input™ part="Tparameters" gquery="/HpacClientRecquest/ lon™:

</ from>

<to wvariahle="hpacRequest" part="lng"/>

<foopys

</azzignr<invoke partnerlink="hpacU3" portType="W3Client:W3Client"™ operation="getCasualityInfo™ inputVariable="hpacRequest”

outputVariable="hpacResponse™/><invoke partnerlLink="hpacW3" portType="U3Client:W3Client™ operation="get3hapeFile"

inputVariable="shapeRequest” outputVarishle="shapeResponse"/r<assign><copys

<from variable="shapeResponzse” part="getihapeFileReturn™>

</ from>

<to wariable="output™ part="parameters™ gquery="/HpacClientResult/resulc™/ >
</assignr<invoke name="callbackClient™ partnerlink="client™ portType="tns:HpacClientCallback” operation="onResult”

<foopys
inputVariable="output"/>

</ SequUencer
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—w—. A BPEL Process Flow
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An Employee-0wned Company

Credit Rating
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E Async,
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—~#< Time Critical Targeting Orchestration

From TBMCS (via SPF) From JIPTL and JTL

— Prioritized-Target

ATOIACO s ZE =
Lists
brchestratioh
From JMEMSIWAS!?IJAWS To ABM
- = Nofl'“ ”al TADIL J '
Target/Weapon rﬁ"essa_geé""”g"”énerated“f“’orﬁ\
Pairing - - - | = .\ - ‘updated Target
= ' - nformation
From SPF | From WebCOP
Mlssmns & Routes
(CRDs)
| 11
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—= == Building Operational Processes

Start asynchronous processing branch
Each branch invokes web services and processes
their data independently. Results are latter joined
for further processing or to be returned

== BPEL - WMDResponseProcess.|
Eile Edit Mavigate Search Project Run
S-08a| %]
iz E5) Mavigator v X X || o *Hpachl

5;'3, :"i =§= Crverviei Process Map | n;‘? ﬁl%:’

tCoinsAsync, bpel

Zoom: |75% =

g ilertS_?rvitce | ~ | [ assign Avail BPEL Actions
syncTes P (. _ .
138 CoinsService v 8 invake Assign
- 58 HpacalertCoinsasyne @ “f receive < - Invoke
project | e | 48 reply - Receive
bpel.xml - Repl
£ build.oml ! . Mare = ply
"y HpacalertCoinsAsync i "L ")
HpacalertCoinsasync ASSIgn |acsign | Lazsign | zinvoke:>
130 HpacService l name
] Servi b . .
g L;n:r:'\tjuirwce I ) 8 partnerLink Hpacw Action Propertles
nvoke —» m ; -
3 MidbPAocess BOiHHRS gy URL .
0 ScenafiolProccess e operation initiate | - Input Varlaples
Bl toster l inputvariable  mortalif - Output Variables
-1z WhHDResponseProcess . outputiariable 7
Receive —» [ 2
Available Web Services L ‘
(via UDDI Discovery) J
Drag and drop web services
to the editor pane (center) to o
Build the BPEL'’s process flow
| ) <
< *
BFEL Designer BPEL Source
B Console 3 ®
< | % ||Consale |Error Log
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UNCLASSIFIED



UNCLASSIFIED

=#iU< TCT BPEL (Design Time)

-=BPEL - FnepTctService.bpel - Collaxa BPEL Designer

Eile Edit MWavigate Search Project Run BPEL ‘Window Help

mrEel|ll&-|e||Br|ee-o-| B 8

-0 —

e MNavigator 22

T lResource | ShBPEL

g8

S ol | s - | Crverview | Process Map ‘ [
101 FrEPSpfSarvice -
- & FrepTctSarvice |
+-= j=p
-l services
=l project
=l bpelxml
£ build sl
o FrepTctService.bpel
=l FnepTctService wedl
1 SpfDataRequest
T SpfEervice

beceivel

initiate {client)

| assign |

atoMissions

Hoant 2 =g

%
&
)]

| assign |

missionPublish

publish_to_tapics
{alertws)

| assign |

routes

| assign |

crdPublish

publish_to_taopics
(alertws)

|_assign |

getData (spfws)

™M

|_assign |

acoFublish

|

publish_to_topics
{alertws)

|
i

Zoom: |100% _~

-

DD assian
8 invoke
SR reply

8 receive

More Activities w

BPEL Inspe

<process>
name FrnepTctService
targetNames... http://fnep.saic.c
queryLanguage
expressionla...
suppressloin... yes

enableInstan..,

Il S

abstractProcess

=/ Partner Links

<

client
spfw s
alertws

<

<

=/ XML Yariables
input
Sessionkey
Folderkey
Diornain
output
missionRequest
missionResponse
routeRequest
routeResponse
acoRequest
acoResponse
missionData
crdData
acoData
temp
msnPublishRequest
msnPublishResponse
crdPublishRequest
crdPublishResnonse

IR R R

BPEL Designer BPEL Source

&Pmblems & Console

event: //BrowserReadyEvent?undefined

KL~ =8|
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==== TCT BPEL (Execution Time)

%ﬂ

4 Collaxa BPEL Console v2.0 - Microsoft Internet Explorer |
'y

File Edit Yiew Favorites Tools Help i‘,
A S oy " " 3 A
@ Back ~ (o) \ﬂ @ | /- ) Search . Favorites @ edia v{‘} == ﬁ
Address |€| http: /fdakine :9700/BPELConsole/displayInstance. jsp?referenceld=bpel: /flocalhost/defaultFrepTotService ~1.0/1 101&mode =flow v | Go | Links *
BPEL Console Manage BPEL Domain | Logout | Support
Dashboard I BPEL Processes I Instances T Activities ]
Title: Instance #1101 of FnepTctService Last Modified: Z004-05-06 12:06;20.546
Reference Id: bpel:/flocalhost/default/FnepTctService~1.0/1101 State: closed.completed
BPEL Process: FnepTctService (v, 1.0) Priority: a
Wisual representation of the history of this BPEL business flow [As of 5/6/04 2:14 PM] Refresh YWiew
u | ~
o =
m
c
m
= ‘
: | | |
e}
[
p " p " P n
T EN e
=
g |assign | |_assign | | assign |
& Assign routes atoMissions
> |
=]
i}
u
o
> 8
Y spfWs (getData) spfWws {getData)
=
H
4
P o P o s n
z |h‘ L n"\. n"\.
g .
m
c assign assign assign
1 Lassignj L gn Lassign]
= acoPublish crdPublish missionPublish
alertws alertws slertws
{publish_ta_t... {publish_ta_t... {publish_ta_t...
client {onResult)
w
Logged to domain: default Callaxa BPEL Consale 2.0 re?

&) Done. 91 entries rendered. & Laocal intranet
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lering using BPEL

WWAT STRIP
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Time

Time On Target
Weapon/Target Pairing
Mission Type
Proximity
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An Employee-0wned Company

Brief Manageme

nt Tool: ¥
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Web-Based JTF Staff Brief Builder

Weather Effects on Operations Slide

2} Slide Editor, - Microsoft Internet Explorer

Available Briefs: Selected Brief: ~
., BRIEF 1 0071200DECO3 Slide Editor:
: . . Brief: BRIEF 2 151200DEC03
[E+ BRIEF 2 151200DECO3 Status Brief Section Code slide: Weather Effects on the Operation
% BRIEF 3 261200]A4M04 [ complete Cover 13 Code: SWO
[¥] complete  Weather {Joint Area of Operations) / Status: Submitted
B Wweather Effects on the Operation SWo Current Weather at St Athan Royal Air Force Base:
: DTG: 2004-02-16T12:50:002
. ------ Intelligence SIGACTS 12 Wi Station: EGD - St Athan Royal Air Force Base, United Kingdom @ 51.4'N -3 433" 50m
m------ Significant Activities (last 24 hours) 13 S, Wty |6 o S
[ Complete  SITREPS Received ?:ﬁ;‘;‘:;;’;‘;g S;E(‘S%‘lf%{n)'”d 5 SR Gty fiern WK (0
E] Complete  JTF Personnel Summary change Weather Report Station / Update Weather Data:
Create MNew Briet ] Complete  Supply Status Country: | UNITED KINGDOM v
W e A ls it o ST Ay SHiER Location: | ST ATHAN ROYAL AIR FORCE BASE v
[¥] Complete  ITF Communications Status
. ------ Closing Rermarks 13 Impact of Weather Pfects:
- - Yisibility Clouds Wind Temp Overall
[] = Default text or in Draft = Subritted = Complete aviation: [[TTEEIM ~ || Moderate ~ | CTREEEN ~ | ETCNE ~ | Moderate v
[] = Cue in ane haur B = Past deadline (Late)
f_'; Auto Generste PowsrPoint Brisf TEW: _ _ _ _ _
'
File Name Build Date/Time NEBC: I v TR ~ | CTGEN v |CEE - | .
BRIEF 2 1512000EC0O3. 2/16/2004 2:19:56 PM
Personnel: [ Bl one Bl none Rl vone Balllvone B3
d briefing file
Auto Generated Brief sor: TP v | [IEER ~ | roderete | 0N | Moderote v
o unCLASSIILD . Wtsr drione  Bnone  Bfrone  Efnone  Enon- [
o Weather Effects on the Operation
of v
A 1 1 1 1 1 11l
2;‘] Done = & Local intranet
Locatlonlvlslbﬂlty clouds | wind temp overall
Aviation . £y . . g ‘\J
- -
IEW .
O ®© & & o Invokes Operational Process that gathers data
e z 171
NBC ® © o o o and processes it based on “FM 34-81-1 Weather
= : 7
o S | @ 1 O | © | @ effect on Operations Field Manual
1
> @ |@|0|@® |0
e @ @ | @ | @
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Invoke Web Service —

Operatlonal Process Flow

4 “Location Code”

Wx Effects on
OPS Slide Editor

-~

e

Web Service

ﬁ’

\ WX Data Feed

Invoke
GetWxForecast | @ —

GetWxEffectsAtLocation BPEL Web Service

Receive

WX Effects ? )
Doctrine LY

P4
© I
Invoke [
e[| —p | GetWxEffects

e[ ]== | Web Service
Receive

/

Receive Result - ELM

« WX J4OUE 41l 7] — 9OIAISS Q9 SX0AU|

v

@ Web Service
PowerPoint Builder

[ XML |
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(5] Flnal Generated Brief
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Auto Generating a
JTF Commanders
Daily Update Brief
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—= == Modeling Operational Processes in UML

®

Sensor Correlation TDBM COP
New Target
<<receive>> v
Target Report es
=
No

<<invoke:>> <<assign=>
Correlator Track ID

<<jinvoke>> _
Yes Update Track <<invoke>>
= Data —_— Update COP

Correlates with
other Tracks

<<reply>> //
Update -

Moving towards Model'Driven Architectures

18
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== == Acronyms/Terms/Definitions

MCP
FnEP
ECM
BPEL
BPEL4WS
WSDL
TCT
IFC
ABMA
CT
CCID
COP
CTP
C2
UML
JTF
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Mission Capability Package
FORCEnet Engagement Pack
Evaluation Capability Module
Business Process Execution Language
BPEL for Web Services

Web Services Defintion Language
Time Critical Targeting

Integrated Fire Control

Automated Battle Management Aid
Composite Tracking

Composite Combat ID

Common Operational Picture
Common Tactical Picture
Command & Control

Unified Modeling Language

Joint Task Force
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=== Contingency Planning Orchestration
_From JMeWS IFrom MIDB
Avallabié Medical™ " Available Secured

'Treatment Facilities Airfields within 125

-=within the AOR: 3 ‘miles of AOI
Orchestratioh
From HPAC/JMEWS/COINS From JMeWS
- T Avqllable

Decontammatlon and.
Med-'l'cal Supplies
wit '_m the AOR

Unvaccinated
Casualty List

E NTCSS From COINS & JMeWS
~__Auvailable _ S——
Operatlonally Ready Avanlable Vaccmated
—Aircraft (FMC/MC) ' Medlcal Personnel
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