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This presentation covers: -

Context of the Validation Data Repository (VDR)

A very short overview of the VDR

A brief update on the current VDR development
status

An overview of the development themes for 2005
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Action Plan 5 Context of VDR:

= One of the four OCVSD validation principles is:

> “A tool to communicate all developments and results in
a common structure: A shared Validation Data
Repository (VDR)”

2 The OCVSD also identifies the VDR as:

= complementing the validation methodology;

- an important resource for management and planning of
validation activities;

> “the centre for capturing, preserving, and making
available validation related data, including objectives,
procedures, configurations, validation environments,
exercise data, results and conclusions”; and,

= an open technical environment for sharing validation
information between R&D sites.
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A EurOpean VieW: EUROCONTROL

- Validation supports achieving the next generation
ATM System

~» Validation means comparable results and better
decision making

- Transparent validation results ensure that the
wheel Is not reinvented

Therefore:

2 Validate as an ongoing process

= Use a common approach to validation

= Provide free access to validation results

> Promote a common validation methodology
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European view - the role of VDR: -

EUROCONTROL

\/— Guidance, m Comparable ‘_‘ Organised (& \&
structure results information
[ j _ j %@q =1
OCVM Project Validation Decision
ﬁ Data makers
Repository

74 Validation toolbox
(e.g. Traffic Forecast Models, Validation
platforms, INTEGRA, EMOSIA)
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Decision Makers — VDR & Information consolidation b,

EUROCONTROL

S Environmental impacts
Performance capabilities .

extracted from ‘cases’ e.g. Technology issues S lerele Ere
Safety _ | sInvestors,
Business Case reOperators
H/< Airspace-
Safety Case i
*Regulators

*Technology
,  Suppliers

Human Factors Case

4 4 4

Validation Data Repository

TP

Workload, usability, hazard analysis, etc.
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In summary, the VDR: e

e Supports the use of acommon methodical
approach to ATM validation:

— A repository of validation activities (i.e. objectives,
exercises, inputs, outputs)

— Common reference structures

« Operational context - concepts and scenarios
 Technical - indicators/metrics, techniques, tools etc

e |s intended to be a source of validation
Information for all
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VDR organises validation information (1)

EUROCONTROL

A “Project” Perspective

ATM Development
Programme

A 4

Objectives

ey

High Level Aims
Detailed Objectives
Expected Benefits

Hypotheses
N

Projects
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Exercises TF
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Recommendations||]

Conclusions I

Exercise UnitsH

\'| Results T

Validation Outputs

: Validation Structure
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The EC DG project OADI (Datalinkdng of Alre
Bl!m'ﬂli ITlI'nrmahmf‘,l has Ern'ah.laled the cnnnapt of the

DADI has eqplwed the general concepl of e
"Dratalinking of Aircraf-Derved Infoemation” (DADEH to
ansure it meels the user reguirements of ATC providers,
amlings and oher airspace users. DADI has been
m:an‘tra‘dnn an IH 1'|'Ill of Inrnrmaﬂun Mlﬂld 1U bI
:u.m-s-aquanlﬂ' a cumpnrm lmalrlﬂ mg inen
m‘ﬂaltahan to demonsirale the capability of the pre-
pperaiional fechnalogies and data link sardces i
provide the infarmation

It has long been recognised that digital systems in dern 3 a1 Coulid
provide a greal deal of information of significant value 1o ATM applicalions on
the ground, Thi devalopmant of ADS and its exploitation in the Aflantic and
Pacific oceanic areas has already proved the valye of this approach in aeas of
ow alicrafl density. However, although a lof has been sald aboutthe
possibiliies of exploiting aircraft data in onder bo improve both capacity and
safety in high density continental airspace, and a few practical demanstrations

praclicaliies and benefits I:I"Tl'llﬂ;ﬂ'l-ﬂﬂ!ﬂm in near-operabonal emironmenis
Tha ‘OaDr I,Dalallnking of Alrcrafl Derived Information) pm]et'l has atternpled to

A hiss schieved some nodahbile
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Conclusions.

Description ILI-uI:aiIs
DADI-1 CAADI Alrcraft Parameter requestireport management

DAD-1 CAADI Analysis General

DADE1 HAADI Analysis

DAD1 Crarall Conclughons

Recommendations

Description !Uﬂlﬂili

DAD-1 Improvernants in Quality of Data
DADG-1 Cperational Evaluation of User Reguirements

References

DAD1 Final Repor (3 486KE)
DaD1 VYanficaton Rapod (1.51 4K8)

Exercise

Description | Details

DAD-1 Assessment of safetycapacily trade-offs of DAP enhanced ATM
DADI-1 DAP verification In core area (France)

DAL M- ADS verification for offshore helicopiers (Norway)

DADI-1 Stratagic DAP varification in core area ATC (ML)
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VDR organises validation information (2)... ¥’
A “Technical” Perspective

=T,

Exercises

N

&

EUROCONTROL

Detailed - : ]
Cljpeives Exercise UnitsH

>’{ Results

Metrics

_I
<
o

D

v

Technigques

A

Performing the Validation




jlll-ltl.ll ONTROL - EATHMP

VDR (¥aldation Data Reposibory) - Microsolt Internet Exploner
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Techniques

YED TEA Safety Assessment

TECHNIGLIE :
Fast-Time Techuique

For & fasktime technigue (atematialy called ‘compressed time

¥ Economic Agy aisal techniqua’) the behaviour of the real world lement that |5 belng
¥ Fast. Time Technique 'ralmlau is amr.assad in some muhammll.al muual gefines

le-sﬂng 1:hE| h'rpulhe-sea ralalz-:l o lm nigher and lmr level

ohjectves the parformance of the real world element is assessed
mathematically for some characteristic quality {e.g accuracy).
Operational subject mater expeds are not required to perfarm this
assesemenl An mmmamal dl!slﬁl'l often used in combination

firme mhrdqun} I & Monte Caro simulalion, In whith a I:rnn
senes of faskime assessments IS pemfrmad with random npu

Can be used fo inwestipale Safely, Economics, Capacity,
Emvronment  and  Mational  SecwritpDefence  Reguirements
Objacimvas.

Fastlime techniques may be used throughout the development
life tycle, bul ane aspacially suitablé for & preliminary assessmen
of @ great number of aplions within a new ATM operational
concepl The modats of the :uncupl and the associated toks can
l'IfDI‘ |l-'| tﬂl‘ﬂnllﬂ TI'UI"I‘I a $|l'ﬂﬂll‘ iﬂtliﬂlhlll to complax

Since fazklime technigues can never completely represent the
actions of a human operalor their application lies mainly in the
eartier slages of the validatian Mfe cycle.
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Anabytical mnu!nlllng |s the name used for fast-time technique s wheneby the
assessment ofthe permammance ofthe real world element is pemormed by
mathematical analysis ol the model used. The mathermatical analsis can &g
be tofind & solution for a el of diferential equabons or to anakyse e
behaviour of @ Cynamically Coloured Petri Net model [4]. While the model will
nurmalnr be an appmadrrmﬂnn nl'ha renal wuriu the mathematical analysis of

L g amaiion techmgues and 150
datannlnhaﬂc nature. In ganaml 'Alﬂih anamu:al modelling techniques the
model used in & spaciic assessment is spacically madea for that
assessment Assessing a differen scanarno nommally invale s building & new
rodel.

Fast-time simulation g an expragsion thal is mosity ysed in relation o the
analysiz of (air) trafic movements based on an analylical moded that
represents the siepwise displacemeant of traffic over tirmed. The models usually
Incoerporate rule based decisions thal contral the interacbons betwesn various
aclors tn!dnu simulated and alzo with the events thal take plnne in uanarul a

mal is hnlng l&slatl by thanglng m Innu't naramatar*- Tha: mm:lm Itsal dna.,
ot need 1o be changed. Wilh a fast-tirme simulation model, randamisation can
usually ba introduced aither through the inpul data or hrough cenain modal
setfings. The randomisabion s linked (o the applicabon of Monie Cato
simulations.

Tecluwaquee Type: Validation Approach
Tools

Description Datails
CAPAN - Capacity Anabrser - Fast Time Model Based Simulation

COSAAC - Cammon Simulatar by Assess ATMF Concepls - Fast Time
simulation taal

FAP =« Futune ATM Profite - Fast Time simulation 1ol

PUMA analysis
RAMS - Reorganised ATC Mathemabical Simulatar - Fast Time simulation tool More Detafls
TAAM - Total Airspace & Alrport Modeller - Fast Time simulation tool More Datatls
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COSAAL - Commion Elmulat-ur to Assess ATMF l:unr:wl# FastTime
simulation toal

FAP - Future ATM Profila - Fast Time simulation ool

OPAS - Cutil de Planification ATM &1 Simulston

PLMA analysis

RAMS - Reorganised ATC Mathemabical Simulator - Fast Time simulation fool More Datalls
TAAM - Total Airspace & Alrport Modeller - Fast Time simulaton ool Mara Details
TOPAZ - Traffic Organization and Perturbation AnatyZer Mora Datafls

Exercises

Description | Ditails
APPROVE - Fas! Tima Simulaion

DADK Assassmaent of safebdcapacity trade-oms of DAP anhanced ATM
DMAN - Deparfune Manager Faasibility Study

DOVES = GE Tirri Sarisl&lion

INTENT - Fasi Tifme Sirnulaton

INTENT - Groviind Real Time Full-Task simiation

INTENT - Ground RaakTime Pask-Task simulaton

Link 2000+ Fast Time Simulation

ONESKY FTS - Fasi Tirne Sirmulabon

PHARE: PO 4+

SOURDINE i FTS - Fast Time Simulation
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VOR Repository
* Restricked Login
Salact an Entry Poing

* Projects

¢ Technigues
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¥ Ky Parformance Areas
» Scenarios

» Strategic bnprovemants
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THE VALIDATION DATA REPOSITORY WDR

Rl el Docammeits

VDR Cverview
User Guide

Liser Guide Anpes |
Usor Guide Anngx |1

Publc Login: all can sccess information. Public data is Read Only.

Useds ane imited 1o select fram Bhe (152 one entry poinl a8 & Brne in arder o See Me data
available Tor any ol the Projects and related data. Eath enfry poind gves e opporiunity o
e gade theough Bhe game qually of data seen fom a diffarend paind ol viiw: L6, Project,
Technegue, Mamid | Hey Performance Area and Scenario

Access contiols for Resiriced data

1, Ugers are registored, isswod with a User i and Passwond

2 ADatE Cemar sl provide 4 Umoe s #¥0n 10+ & parboular mdibdusl to e given access
to s perifc data - Tis 5 brue for new Uisers or changes for an exisling User

1 The Suppor Serces vwill issue thi Liasr welh a pnique user D and pagswoed

Registerad users of a resiricied data sedwill have acess righis and pevdleges as suthorised
by e Diats Owner. Thess rights and pesilegas will allow esmer Read Only or Read & Weile
access o speifled dala els and Bems depending an the Lsirs role, for exarmple, "Data
Muintxines”, “Project Q&7 “Froject Team Mambar.

mmﬂumm

hﬁmm nmmmmﬂmm hﬁlll'tl “wﬁﬂlm
SoCumentt i Bhe puldc domain provided By The indidusl proiects. £ G0e3 nof repiscn e SOURCE
documents and Umers arn encouraged 1o fefer [o B inperinked source dcumenistion, of conbsct he
propsct didctly, i Ty hliel Gueiied Dol b0 COPLenE. Lizer ACCERE B0, el witd Of, the contants of the
VOR o ol ther own fizk, EURDCONTROL males no warranly, sifer mplsd or express, for the
Filormabon contaned in i, nefer doss & azTume any legal sty o responzblly for B accunacy,
COMmplel el OF UteTuing 28 0f e indormation.
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The VDR Implementation Project

EUROCONTROL

o Started in June 2001 covering the development
and support of the VDR system.

« 4 phase implementation planned over 5 years
using Rapid Application Development
techniques, 3 phases are complete

 Entering into final year of development

« Commitment to provide on-going maintenance
and support of the VDR beyond the end of the
Implementation project
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Where the VDR is being used:. o

sExercises:

— >150 validation exercises captured at various levels of
detail (level dictated by project) featuring projects funded

by:
 EUROCONTROL EATM
e« European Commission 5t/ 6t Framework

 FAA/EUROCONTROL R&D Co-ordination Action Plan 5
e FAA

*Project/Programme:

— MFF, NUP-2 for general co-ordination of objectives,
exercise scope etc. within project.

— FAA to co-ordinate research activities — use in Trajectory
Predictor project — interface with V2MP management tool

eStrategic
— European Commission — portfolio management

— Strategic Performance Framework and ATM Master Plan in
EUROCONTROL
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Progress in 2004 - Highlights I

Significant number of projects have been captured

New reports supporting management analysis and
project deliverables

Improved HMI of data maintenance web pages
Improved navigation of project hierarchies

sIntroduction of classification schemes for projects,
objectives, scenarios and scenario parameters to
ald filtering and reporting of information

*FAA specific enhancements to enable remote
administration of user roles
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2005 Development Aims -

Complete all immediate developments to support
strategic and programme level management analysis
requirements (e.g. ATM Master Plan, SPFv3)

Continue to provide ad-hoc development in support
of specific project needs (i.e. reports)

Improve the data retrieval facilities through the
Implementation of more sophisticated filter and
search functions based on the classification schemes

eEnhance the technical reference framework,
especially for metrics
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Technigue, Method | Hey Peformance Area and Scenano.
Rastricied Login - ondy Users nominated by Dala Cemer can access d
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compeleers of Upelule s of (e riormaton.

i Eummpean Cr genisation foe e Sabety of A Mevigaton [ELIRCSOONTROL)




= EVDNI'HDL
Action Plan 5

One sky for Europe p/

Validation Practitioners’
Workshop

Validation Data Repository
An Update

Presenter. Hans Wagemans
Eurocontrol HQ, Brussels (SCS - Validation Team)
San Jose State University
02-04 November 2004



