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Flight Data Processing

A Air Traffic Control organization
I Provides navigational services
I Monitors and manages all air traffic within its
airspace
I Responsible for the smooth and economic
management of its airspace
A Aircraft operators are required to submit
computerized flight plans ahead of departure

Flight Plan

A Aircraft ID e
A Aircraft Type & Suffix
A Airspeed
A Proposed departure time

A Altitude T &2
A Departure airport
A Route

A Destination

22-10-2008



Flight Plan Process

1

n ATC
Flight Plan Flight Plan Processing
re -validation

ARO

ATC Flight Plan Processing
Requirements

A Software quality and reusability

I Comply with international safety regulatory
requirements

A Large amount of data exchange
I About 25,000 flights each day
A Supports several protocols
i AMHS , AFTN, CIDIN
A Safety
i Nodata is lost even in the occurrence of failure.
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A SOA Approach

A Decision services

A Routing Services

A Transformation Services
AMOM

Decision Service

A Operations
T Assert a fact
i Execute a rule

I Watch the result of a ru
execution




Decision Services

A Benefits

i Alleviate other services from encapsulating
business rules

i Allow creating more generic and agnostic services

T Provide unified access to different Business Rule
Engines

Amendment Rule

IF
FlightPlan.departure_time=local_night_time
AND
Weather.local conditions= poor
AND
Plane.navigation_typé&= electronic

THEN
reschedule_flight

22-10-2008



Stateless Decision Service

w@

Amended Flights

Amendment Decision Service

Stateful Decision Service

<<<<<

ot /7~ Landing or Cancelation
% = T T = Execute/Watch
SOAP Body SOAP Body
Takeoff Flight Plan []
New Plan
Closure Decision Service or
Plan closed
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Content Based Routing

‘Amendment
Service

Alert
Service

—_— Reject
Content Based Router [ ] T Service

Flight Pocessing Router

XML representation of a Flight Plar

Fligth_plan
T
Departure_point Arrival_point Plane_info
Estimat=ed_time Airpot=_name Estimafed_time Airpot=_name Planie_type FIighti_type
10 am EST JIEK 1 pm EST BC!)S B ;47 InstrLEJment




XPath Content Based Routing

Fligth_plan
/\ Boston
//Arrival_point[Airport_name/text()="BOS"] — Airtraffic
Departure_point Arrival_point =5 Service
/\ /\ C
Esimated_time Apot_name  Estimated time - Apot_name fiew Yok
//Arrival_point[Airport_name/text()="JFK"] @& Airtraffic
3 1 § i Service
10am EST JFK 1pmEST 80S
Content Based Router
Fligth_plan

/\ Boston
Departure_point Ariival_point //Arrival_point[Airport_name/text()="BOS"] @— Airtraffic
Service

/\ /\ i

Estimated_time Airpot_name  Estimated_time Airpot_name
i i i i New York
{ } H H — = Airtraffic
10am EST BOS 1 pmEST JFK Service
Content Based Router

Content Based Routing with Rules
]

Ruledoes
netapply

SOAP Header

Rt
~
SOAP Body

uledoss [ B
notapply
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Routing Rules

NHzf S awz2c@i AAKGNHAE $§y YS&aal 3S
when
Message( type MessageType.FlightPlan
then
destinationService.add setvicesvalidateFlightPlah 0

end
NHzf S & wz2dzi SWH NIEBEB I IS¢
when
Message( type MessageType.Alejt

then
destinationService.adt setvicesAlerté 0

end

Decision Services and CBR

«
i R

Decision services are making business
decisions that are dispatched to the right
recipient through a CBR

Decision Service Content Based Router
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Decision Services and CBR

A Centralized RRE/CBR

I Separation of Rules and CBR increases the overa
manageability and agility of the system
A Messages can be totally ignorant of their
ultimate endpoint

A Single point of maintenance

A allows automating complex decisions and
quickly adapting to changing business
requirements

Decision Services and CBR

A Risks
i Central point of failure
A Redundant architecture
i Dynamic modification of business

A Rule set changes are put through a staging
process

A Clearly defingesponsible for system outages
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Data Transformation

A Heterogeneous flight plan formats must be
accepted

A Centralized transformation service

Data Transformation

XSLT Transformation:

<smooksresourcelist
xmins="http://www.milyn.org/xsd/smooks1.0.xsd">

<resourceconfigd St S GkedMNT &
<resourceExampleTransformeyresource>

<paramname=hewName> departure time
</paran®

</resourceconfig>
</smooksresourcelist>
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