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SUMMARY

The present document, Deliverable D5, presents the results for Work Package 5
“ABCD Tool Prototype Development”, as part of the ABCD project.

As part of the ABCD project objectives, a tool prototype has been developed following
initial specifications drafted by previous document D4 “ABCD Tool Prototype
Definition”. These initial specifications were revised and adapted by the ALG Software
development team, in order to align it to the specific requirements introduced by the
development process and the envisaged verification and validation activities.

Additionally, ABCD prototype has been designed in line with the operational
requirements of the airline chosen for the verification & validation processes: Air
Nostrum.

Based on these refined specifications the tool architecture was initially designed. ABCD
prototype has been developed for Windows, using Visual Basic.Net as programming
language and a SQL Server 2005 data base.

The prototype development approach proposed by the ALG Software development
team implied a continuous verification and validation process of the tool.

Verification at virtual level. Ensuring that the tool prototype behaves as
specified, aiming to answer the question: “are we building the tool right?”

- Simulation of the ABCD software at a test environment using real data
from the activity of an airline;

- Calibration and preparation of the ABCD tool previous to the validation
at airline level.

Validation at airline level. Ensuring that the tool prototype responds to the
operational needs, aiming to answer the question: “are we building the right
tool?”

- Implementation of the prototype tool at the AOC environment of the
airline and on-site calibration of the tool;

- Monitoring airline activity using ABCD;
- Final acceptance of the ABCD prototype.

Virtual verification conducted using real data from airline operation confirmed that the
ABCD prototype has been correctly developed in full compliance with specifications
and airline requirements.

On-site validation was successfully performed by Air Nostrum operators from Flight
Operations department, where HMI design and tool functionalities were validated. As a
result of the validation process, Air Nostrum confirmed their interest in ABCD as flight
planning support software to be incorporated to their set of tools at AOC environment.
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1 INTRODUCTION

1.1 Project background

The Aircraft-Based Concept Developments (ABCD) project proposes to improve flight
predictability by linking individual flight plans using the same aircraft for a given day
through the aircraft registration information.

As a support to flight plan management, the ABCD tool implemented by an airline
should:

provide the airline with a better picture of aircraft operations on a daily basis;

help the airline detect reactionary delays and notify them to the CFMU as early
as possible by proposing a new EOBT.

The purpose of ABCD is twofold: on the one hand at a local level to decrease the total
delay of the airline (ATFM and reactionary delay) using an ABCD tool, and on the other
hand at a global level to optimize the use of the available ATC capacity.

In this way, ABCD intends to constitute a true evolutionary step forward in the
improvement of predictability and efficiency of ATM operations.

The study basically consisted in:

Interviewing airlines’ representatives in order to inquire about their delay
management policies and their possible interest in ABCD (WP1);

Those interviews brought out that the implementation of ABCD would provide low-cost
and regional airlines with an efficient tool to recalculate automatically new EOBT after
detection of a reactionary delay. Those airlines therefore consider that ABCD would
facilitate and optimize the management of delays and thus stated their interest in the
ABCD concept implementation. However, major airlines have already tools whose
scopes encompass the ABCD functions and go far beyond the ABCD project
objectives, and are therefore not interested in ABCD.

Analysing CFMU and airlines’ operational data to measure the impact of
delay anticipation on performance (WP2);

Those quantitative analyses showed that the implementation of ABCD could improve
the traffic predictability and bring tangible benefits to ATM stakeholders (airlines,
CFMU, airports) thanks to a better anticipation of flight delays resulting in a decrease of
global ATFM delays and thus, in a better use of the available ATM capacity.

Performing fast-time ATFM simulations  thanks to the TACOT platform which
emulates the operational systems of CFMU in order to replay CFMU/AO
interactions (flight planning and ATFM measures) (WP3, WP8, WP9).
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Those simulations enabled to assess the potential benefits brought by the ABCD tool at
airline and CFMU level, and to evidence, after evaluation of the costs, the economic
viability of an ABCD tool.

Defining user requirements in cooperation with an airline to design a support
tool intended to improve delay anticipation based on flight plan linkage (WP4);

This contributed to present a potential model of implementation.

Identifying potential perspectives of development a nd upgrade of the
ABCD system in the context of both the current and future flight operations
(WP6 — ongoing).

1.2 Purpose and scope of the document

The present document consolidates the results of WP5 — ABCD Tool Prototype
Development and intends to:
Remind the purposes and scope of the ABCD project;

Present the main aspects of ABCD tool development: refinement of prototype
specifications, software development and ABCD prototype functions;

Propose the methodology and assumptions for the virtual verification and
validation at airline level of the prototype;

Report the verification and validation executions and present the analysis of the
results;

Summarise conclusions for the ABCD tool prototype development and
verification & validation processes;

Propose next steps for upgrading and preparing the ABCD tool for being use at
real operation by the airlines.

1.3 Structure of the document

The document is split in 7 sections and 3 annexes:

Section 1 — Introduction — reminds the context of the project and presents the
purpose and structure of the present document;

Section 2 — ABCD tool prototype development — reports the development of the
ABCD tool prototype, presenting the refined prototype specifications, the main
aspects of the software and tool development and the functionalities of the
prototype;

Section 3 — Prototype validation methodology — proposes the methodology for
the verification of the ABCD software and for the validation of the tool at airline
operation;

10
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Section 4 - Virtual verification analysis — reports the virtual verification
execution and presents the analysis of the verification results at global and fleet
level;

Section 5 — Airline validation analysis — reports the airline validation execution
and presents the analysis of the validation results;

Section 6 — Conclusions and next steps — summarises main concussions
regarding the ABCD tool prototype development and validation and proposes
next steps for the upgrade of the tool;

Section 7 — Reference documents — lists the related documents used during the
production of the present document;

Annex 1 — ABCD Prototype User Manual — presents the user manual developed
for the airline validation;

Annex 2 — Output files and statistics from virtual verification — compiles the
output files from the virtual verification;

Annex 3 — Output files and statistics from airline validation — compiles the
output files from the airline validation.

11
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2 ABCD TOOL PROTOTYPE DEVELOPMENT

2.1 Prototype specifications refinement

2.1.1 Analysis and validation of the prototype spec ifications

The initial draft of the ABCD tool specifications document D4 included the description
of the tool services, the user requirements, operational requirements and functional
requirements.

As an input for the development of the ABCD prototype, D4 was revised and adapted
by the ALG Software development team, in order to align it to the specific requirements
introduced by the development process and the verification and validation activities.

The final specifications obtained from this refinement process were agreed by the
project Team together with the confirmation of the feasibility of developing the ABCD
prototype.

2.1.2 Definition of the ABCD prototype to be develo  ped

Prior to starting the development, the software development team defined the ABCD
interoperability with the other airline systems and assured the compatibility Software-
Hardware with the selected airline for the verification & validation processes.

Based on this, the tool architecture was initially designed. Additionally, the operating
system, the software programming language and the data base were defined:

ABCD prototype has been developed for Windows ;
using Visual Basic.Net as programming language;
and a SQL Server 2005 data base.

Finally, the machine-user interface was defined taking into account the existing criteria
regarding usability requirements for computer applications and, in particular, for airline
operations tools.

Section 2.13 presents the main elements of the ABCD prototype, which has been
designed in line with the operational requirements of the chosen airline for the
verification & validation processes: Air Nostrum .

2.1.2.1 ABCD user requirements

In order to fully align ABCD tool development with the airline requirements, the
following questionnaire was submitted to Air Nostrum:

12
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Flight Planning

How in advance is done the planning of a flight? The long-term planning
is done seasonally (winter/summer), and a short-term planning update is
performed one month in advance to the day of operations.

During the fight planning process, when are the aircraft assigned to
each flight? The allocation of aircraft to flights is done the day before the
day of operations.

Is the planning for a week common to the planning for the next following
weeks? If so, how long will be used the same planning? Yes, planning
only changes from one season to the other (summer vs. winter) and in
special holiday periods (Christmas, Easter, etc.).

Which AOC'’s system stores the flight planning? PC Air Flite (PCAF)
Who has access to the flight planning? Operational departments.

Is the minimum turn-round time (TTM) different for each airport and / or
type of aircraft? Yes. In what system or database of the airline is the
TTM stored? At AIMS and PCAF systems.

Messages management

Which messages does the airline use to notify a flight plan? RPL, FPL or
both? Both. IF both, when is sent each type? Repetitive Flight Plans
(RPL) are sent 20 hours before execution and the amendments and new
plans (FPL) between that moment and the departure time.

What are the actors that exchange messages with the airline? The
CFMU and Airports.

Which system in the airline is responsible for the exchange of
messages? IBTERM'. Is it a centralized system? Yes. How many
people are responsible for their management? There is one operator per
shift. In particular, which system is responsible for sending DLA
messages? IBTERM. Who in the airline receives the messages sent by
the CFMU? The Flight Control department. Where are located the
operators of these systems? At the Flight Control department premises.

How does the airline monitor the state of a flight in real time? The airline
receives from the airports departure and arrival messages (DEP & ARR)
via SITA.

Delays management

What is the methodology/strategy used by the airline for detecting
flight’s reactionary delays? The operator detects the delay using Flight
planning info and the messages received from the CFMU. Are the
reactionary delays detected before the landing of the previous flight?
Once detected the reactionary delay, does the airline immediately notify
the CFMU? It depends on each case.

Y IBTERM: Flight Planning tool used by Air Nostrum

13
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ABCD

- Would the airline prefer that ABCD prepares automatically DLA
messages based on the detected reactionary delays? It depends on
each individual case. Or would it be only sufficient to be provided with
the new EOBT proposals at the right time? It depends on each individual
case

2.2 Key aspects of the prototype development

4
( 1.
N/

Figure 1: Key aspects of the ABCD prototype develop  ment

2.2.1 ABCD calculation engine

The tool calculation engine is the core of the ABCD prototype. It consists of a set of
algorithms which detect the propagation of reactionary delays through consecutive
flights of one aircraft.

The main functions of the ABCD calculation engine are:

To calculate EPOBT (Earliest Possible Off Block Time) for each scheduled flight
using available information from the previous flights;

To perform new EOBT proposals depending on the tolerance windows and
stability criteria already established.

14



))‘) ADV-SYSTEMS

ABCD:

EUROCONTROL

Date: 30/06/2009

g Issue:0 Rev:3
Aircraft-Based Concept page: 15

Developments

e

Flight
/ N/

Get previous

EUROCONTROL

flight
(N-1)

~Landed fiight Ves.»| EPOBT = Arival Time (N-1) +
YR taxi-time(N) + TTM(N)

EPOBT = EOBT (N-1) + taxi-time(N-1) +

¢,\loﬁ,/ii'ryévious ﬂidﬁr\}

data extraction

Show EOBT
proposal

Aircraft=Aircraft +1

«No— \'Any aircrafts?\;i:>

TTLEET(N-1) + taxi-time(N) + TTM(N) " regulated?
7y
EPOBT = CTOT (N-1) + TTLEET(N-1) +
taxi-time(N) + TTM(N)
Yes
Yes 2hd stal;iiity\
! _ criterion Yes
accomplished?
EOBT Proposals —
[aYa)
Qo0
@@
m <
Message reading & Update data Aircraft iy

Yes

Filght=flight +1

Yes

No—— Anyflight?

‘Z Flights ;

Flight = 1

__Tolerance-_ __Stabily
< window _ criterion
éscgmplisped? N ésqgmplisped?

No

EOBT

proposal ¢————Ye

generation

N

g

Figure 2: Diagrams for the algorithms used by ABCD

calculation engine to calculate

EPOBT and EOBT proposals

15



)):) ADV-SYSTEMS EUROCONTROL Date: 30/06/2009

. I :0 Rev:3 ‘ >
ABCD: Aircraft-Based Concept S;;E: 6 /

Developments

EUROCONTROL

2.2.2 Data base contents

The tool data base is the repository that contains all the information necessary for the
correct operation of ABCD.

On the one hand, the data base contains the initial set of data provided by the airline
which includes information about:

Aircraft (Registration Number)

Aircraft types (Fleet)

Airports (IATA, ICAQO codes)

TTM (Minimum Turnaround Time) for each airport and type of aircraft

As these data are normally stable during the season, they are uniquely uploaded once
to the ABCD data base.

Additionally, the data base contains a set of parameters defined by the user and
subject to modification depending on the operating conditions:
TIS (Time to Insert into the Sequence) by default (proposed value 0h:10m)
TRS (Time to Remove from the Sequence) by default (proposed value 0h:05m)
TTM by default (proposed value Oh:15m)
EOBT tolerance window for regulated flight (proposed value 0Oh:10m)
EOBT tolerance window for non regulated flight (proposed value Oh:15m)
Stability criterion value for n-1 regulated flight (proposed value 0h:20m)

General stability criterion value (proposed value 2h:15m)

These data can be modified by the user at anytime in order to adapt the EOBT
calculation to the airline preferences.

Finally, ABCD data base contains all the information related to the scheduling and
execution of flights, extracted from the exchanged messages®:

Flight Plans (FPL)
Allocation of aircraft to flights
Flight Plans updates (ASM?)
Estimated delay messages (ETD, ETA)
ABCD continuously updates this information, taking into account the data extracted

from the new messages received, in order to calculate on “real time” the values for
EPOBT and new EOBT proposals.

> Messages information used for the specific case of Air Nostrum airline
® ASM: Automated Scheduling Message, see next page for further information

16
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2.2.3 Communication channels between ABCD and the a  irline’s AOC

Communication between ABCD, Air Nostrum’s AOC and the outside world (CFMU,
Airports, etc.) is done through SSIM, ASM and MVT messages.

SSIM (Standard Schedules Information Manual): SSIM files contain flight
planning information of an airline. They contain information about the airline
(name, code), the type of flight, flight ID, flight date, origin and destination
airports, departure time, arrival time and type of aircraft to perform the flight.

ASM (Automated Scheduling Message): ASM messages keep updated the
initial information provided by the SSIM files. There are different messages
ASM, and those used by ABCD are:

EQT: allocation of aircraft to flights.

- NEW FLIGTHT: report of a new flight

- CNL: cancelation of an existing flight

- TIM: reschedule of a flight

- RRT: "rerouting” of a flight
MVT (Aircraft Movement Message): MVT messages are messages that inform
about the completion of the different milestones during the execution of a flight.
They provide with information on off-block time of the flight, take-off, arrival and

in-block time. They also report about the proposed delays of the airline to the
CFMU (same information as the standard DLA messages).

SSIM, ASM and MVT messages are not in ADEXP format, therefore ABCD would be
designed to read both formats: ADEXP and SSIM, ASM and MVT messages format.

The exchange of messages between ABCD and AOC is done through a shared folder.
The AOC is responsible for exchanging messages with the outside world.

P ]

h

o

Figure 3: ABCD-Air Nostrum communication channels

ABCD functions are:

Reading the message SSIM, ASM and MVT in the shared folder;

Extraction of relevant information in these messages;

17
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Writing messages DLA (in ADEXP) in the shared folder.
The functions of the AOC are:
Forwarding messages to the shared folder in real time;
Reading the message in DLA ADEXP format from the shared folder;
Forwarding DLA messages to the CFMU.

2.2.4 Human machine interface (HMI) design

The HMI is responsible for presenting the user with the results obtained from the
implementation of algorithms and data.

On the main screen is displayed a list of all aircraft flights for the day of operations, and
another list of flights for which there is an EOBT proposal. This will highlight the flights
delayed making them more easily to be identified by the user. Both lists include the
flight plan data as well as EPOBTSs of all flights of the day.
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Clock: 1703 Level 3

Figure 4: ABCD Main screen ‘Flights’

To facilitate the user to search for a particular flight both lists can be sorted by any field,
applying filters by:

Airplane

Airport of Origin and / or Destination

Aircraft type

Flight Status
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Free Text

In addition, the user can save DLA messages associated with a flight by using the
“Save DLA Message” option from the ABCD menu list.

Apart from the main screen, there are 3 screens for consultation with additional
information:*

Missing Data : Displays the flights — for the selected day — for which some
information is missing in the ABCD data base. Warning messages are also
provided when some important data is missing in the ABCD data base.

Aircraft Summary : Displays the main data (messages sent / received delays)
and other summary information on aircraft and flight plans for a selected day. It
consists of two parts: a summary per aircraft and day and only a summary per
day.

Aircraft Type Summary : Displays the main data (messages sent / received,
delay) Summary information by type of aircraft (or fleet) and day.

2.2.5 ABCD development oriented to real time operat  ion

A key aspect for the correct operation of ABCD is the updating of information in real
time. This requires that the application receives the exchanged messages at the same
time when the airline receives or sends them. Besides the communication channels
between ABCD and the airline AOC must always be available.

The ABCD calculation engine has been designed to update every minute the data base
information incorporating data from recent messages.

The frequency the data is updated by ABCD is decided by the user as there is a
possibility of doing it manually or automatically (every minute).

2.3 ABCD Prototype functions

As discussed above the main function of ABCD is to provide the airline with a broader
view of the daily operations of an aircraft and help to detect delays in order to notify
them to the CFMU as soon as possible using the new proposed EOBT.

2.3.1 System parameterisation
There are a number of parameters that the users can modify to adjust to their needs.
These parameters are:

Default values of TTM, TIS and TRS;

Values of the EOBT windows of tolerance;

* See Annex 1 ‘ABCD Prototype User Manual’ for detailed explanation
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Values of the stability criteria for calculating the proposed EOBT.

2.3.2 Flights monitoring

On the main screen is displayed the flight plans of the different aircraft in one day.
Depending on the service level selected, the list of flights for which there is a new
EOBT proposal is also displayed.

The information displayed is updated in real time thanks to the different messages that
are received throughout the day.

You can perform searches on the flights using the available filters. Furthermore, any list
can be printed or exported to Excel.
2.3.2.1 Service levels

ABCD offers the opportunity to work in 4 different service levels (0, 1, 2, 3). The
features available depend on the ABCD service level selected:

Level 0: Allows the user to monitor delays on flights for the selected day

Level 1: Allows the user to detect reactionary delays and see the proposed new
EOBT without taking into account the stability criteria.

Level 2: Allows the user to detect delays and see the proposed new EOBT
taking into account the stability criteria.

Level 3: Allows the automation and management of the preparation of DLA
messages in the appropriate format, ready to be sent by the airline to the
CFMU.

The user can change the selected level at any time.

2.3.2.2 Sending messages

Whenever service level 3 is activated, the user can generate a message from the DLA
EOBT proposal for a selected flight. The information in the message is completed
automatically, but also allows the manual edition before being managed by the airline.

2.3.2.3 Consulting received messages

ABCD allows seeing the flight messages exchanged for a selected aircraft along the
selected day. For each message are displayed: the time of receipt, the message type
and the action performed on the target flight.

2.3.3 Reports

ABCD provides the users with a series of reports that presents aircraft and flight data in
summary form.
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2.3.3.1 Missing data

This summary shows the flights for the selected day, for which some essential
information is missing at the ABCD data base, such as the allocation of an aircraft to a
flight, the airport of origin or destination, type of aircraft and TTM value for a given
airport and aircraft type.

When one of this data is missing the ABCD database has to be updated to complete
the necessary information. If not, these flights will not be taken into account by the
ABCD, since it is impossible to calculate EPOBT whether any of these data is missing.

2.3.3.2 Aircraft summary

This summary contains information on aircraft and flight plans for a selected day.

On one side are shown for each aircraft and day, the accumulated delay (OBT®, IBT®
and ATFM) of its flights and the number of delay messages sent, the number of CTOT
received and the number of flights exceeding 15 minutes of departure delay.

On the other hand are shown for each day the number of aircraft, the number of flights,
number of scheduled flights, the delay (OBT, IBT and ATFM), the number of delay
messages sent, the number of regulations received, the average delay (OBT, IBT and
ATFM), the aircraft with most delay messages sent, the aircraft with most CTOT
received, the aircraft with longest delay (OBT, IBT and ATFM), the flight with longest
delay (OBT, and IBT ATFM) and the number of flights exceeding 15 minutes of
departure delay.

2.3.3.3 Aircraft Type summary

This summary contains information for the different types of aircraft (fleet) for a
selected day.

For each aircraft type in each selected day are presented the number of aircraft,
number of flights, number of scheduled flights, the delay (OBT, IBT and ATFM), the
number of delay messages sent, the number of CTOT received, the average delay
(OBT, IBT and ATFM), the aircraft with most delay messages sent late, the aircraft with
most CTOT received, the aircraft with longest delay (OBT, IBT and ATFM), the flight
with longest delay (OBT, IBT and ATFM) and the number of flights exceeding 15
minutes of departure delay.

2.3.4 User Manual

Finally, a user manual in PDF format is accessible from the tool, describing in detail the
performance of all application screens.

See Annex 1 for a complete version of the ‘ABCD Prototype User Manual'.

°> OBT delay refers to delay experienced at the flight departure (OBT delay = AOBT-FPL EOBT)
® IBT delay refers to delay experienced at the flight arrival (IBT delay = AIBT-FPL EIBT)
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3 PROTOTYPE VERIFICATION & VALIDATION METHODOLOGY

3.1 Continuous verification & validation approach

The ABCD prototype development approach proposed by the ALG Software
development team implies a continuous verification and validation process of the tool.

Two consecutive cycles are defined:

Verification at virtual level. Ensuring that the tool prototype behaves as
specified, aiming to answer the question: “are we building the tool right?”

- Simulation of the ABCD software at a test environment using real data
from the activity of an airline;

- Calibration and preparation of the ABCD tool previous to the validation
at airline level.

Validation at airline level. Ensuring that the tool prototype responds to the
operational needs, aiming to answer the question: “are we building the right
tool?”

- Implementation of the prototype tool at the AOC environment of the
airline and on-site calibration of the tool;

- Monitoring airline activity using ABCD;
- Final acceptance of the ABCD prototype.

These two activities also respond to a continuous process aligned to the level of
maturity of the developed ABCD tool.

Sub-sections 3.2 and 3.3 describe in detail the proposed methodology for verification
and validation processes, respectively.

3.1.1 \Verification & validation processes oriented to align ABCD to real
operation

Both verification and validation processes will be performed using real traffic data and
at real operation conditions, respectively, of a European regional airline. The chosen
airline will be the same for both cases in order to assure continuity and consistency
between both processes.

Regarding verification at virtual level, traffic samples will be selected from recent
historic data, looking for appropriate operational conditions for the optimum evaluation
of the ABCD performance improvement. Traffic samples with high numbers of
regulated flights and high levels of ATFM delay will be preferred to perform the virtual
verification.
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Additionally, validation of the tool will be performed in real activity conditions being
ABCD implemented at the AOC environment of the chosen airline. The period of time
for the execution of the validation will be 10 days approximately, and will be chosen
taking into account expected conditions of high number of regulations and ATFM delay.

Key points for the success of the verification and validation processes are:
Verification & validation based on real data and real activity of a European
regional airline;

Collaboration of the same airline in the entire process, verification & validation,
in order to assure continuity and coherence in the development of the tool;

Involvement of the airline in all the stages of the development of the prototype
in order to assure that the ABCD prototype is compatible with airline’s real
operation;

Traffic samples for verification & validation should present high number of
regulations and ATFM delay, in order to make easier the evaluation of the
ABCD effect.

3.1.2 Airline characteristics: Air Nostrum

As concluded in the first deliverable of the ABCD project, D1, regional and low-cost
airlines are interested in the ABCD concept implementation.

Therefore for the verification & validation of the tool prototype a regional airline has
been chosen, as representative of the potential users of a future ABCD tool.

The selected airline for the development of the validation tests has been the Spanish
regional airline Air Nostrum.

With more than 5,3 Mpax and more than 120 routes in 2006, Air Nostrum is the second
regional airline in Europe and is within the top 15 regional airlines of the world.

26M 28M 34M 3,6 M 3,8 M 4,7 M 53M +12,3%
79.499 88.754 104.531 112.759 125.094 145.424 153.617 +11,6%
1.530 1.707 2.010 2.168 2.419 2.795 2.954 +11,6%
38 44 44 48 56 58 59 +7,6%
61 79 79 84 98 117 121 +12,1%

298 M€ 328ME€ 418 ME 450 M€ 492 M€ 551 M€ 631 M€ +13,3%

Table 1: Air Nostrum figures evolution 00-06

" Compound Annual Growth Rate
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Air Nostrum operates a fleet of 60 regional aircraft:

15 DASHS8
5 ATR72

30 CRJ200
10 CRJ900

Regarding flight performance indicators, Air Nostrum presents a high on-time rate. The
following table presents the

Departure Arrival Nurr_]ber of On-time Average_ Delay MaX|mur_n Delay
Flights (min) (min)
12 125

Madrid Santander 486 79%

Santander | Madrid | 466 89% 8 110
| valencia | Madrid [ 89% 8 255

| Madrid | valencia | 422 86% 12 122
414 96% 10 83
383 96% 7 128

325 87% 10 110
325 86% 10 115
| Mella | malaga | 308 95% 12 170
| Malaga | Melila | 308 95% 10 157
278 89% 9 87

278 93% 8 82

| Toulouse | Madrid | 269 89% 10 80
| Madrid | Toulouse | 266 69% 13 95
250 90% 11 135
| Madid | Poro | 248 79% 12 93

| Poo | wmaorid [T 86% 11 87

San .

Table 2: Air Nostrum on-time performance figures fo r the 20 most active routes during
April 09-June 09 ®

3.1.3 Indicators to be analyzed

The main indicators to be analyzed during the verification and validation processes are
grouped in the following categories:

& Source: www.flightstats.com
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Traffic characterization:
- Number of aircrafts
- Number of flights
- Number of regulated flights

Flight performance indicators:
- Number of CTOT messages received
- Number of DLA messages sent
- Departure delay
- Arrival delay
- ATFM delay

ABCD gains indicators:
- Number of EOBTSs proposed by ABCD
- % of DLA messages proposed by ABCD that are sent by the airline

- Reduction of the number of delayed flights (more than 15 minutes of
delay)

- Departure/Arrival delay reduction
ATFM delay reduction

3.2 Software verification at virtual level

The ABCD virtual verification has been designed to comply with the following
objectives:

To verify compliance with tool specifications;

To perform continuous testing processes for the different elements of the ABCD
tool and their final integration;

To assure in advance the alignment of the tool with the operating conditions at
the airline;

To calibrate and prepare the tool for the final validation process to be performed
at airline level;

Additionally, taking advantage of the virtual ABCD scenario already developed,
to evaluate potential maximum ABCD performance, in order to assure
consistency on the obtained results;

Comparison between the current operation (without ABCD) and the operation with
ABCD will be performed. Therefore, two scenarios, current scenario and ABCD
scenario, will be created and executed using a traffic sample (1 month) from real
operation historic data. The analysis of results will compare the values of the defined
indicators (see previous section 3.1.3) obtained for each scenario.
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For the creation of the ABCD scenario some reprogramming of the ABCD prototype will
be required, in order to simulate the effect of ABCD (new EOBT acceptation by the
airline) in the rest of the exchanged messages between the airline and the CFMU and
the airports.

Additionally, some assumptions will be considered for the virtual verification regarding
the exchanged messages with CTOT information between the CFMU and the airline.
More details are given at section 4.1.

Finally, video recording of the main ABCD screen activity during the virtual verification
will be done in order to perform a first analysis of the ABCD HMI design.

3 phases have been defined for the verification process:

Current operation scenario execution;
ABCD virtual scenario execution;

Iterative comparison process.

A properly defined software verification plan will allow getting a calibrated and revised
prototype tool ready for the following validation at airline level.

3.2.1 Current operation scenario

The following activities will be performed during the preparation and execution of the
current operation scenario:

Collection and consolidation of data: For the selected traffic sample: FPLs,
allocation of aircraft to flights, initial data base information, airline-CFMU
messages and other information required by ABCD;

Loading the current operation scenario in ABCD: loading data into ABCD
database;

Initial ABCD calibration with current operation sce nario: it is checked and
confirmed that ABCD communicates correctly with the airline’s AOC and is
capable to read all the messages and rest of the information exchanged with
the airline.

3.2.2 ABCD virtual scenario

The following activities will be performed during the preparation and execution of the
ABCD scenario:

Adapting the tool to emulate the ABCD operation sce nario : This requires to
modify the ABCD tool in order to create the virtual ABCD scenario, where all the
messages associated with an airline flight has to be created taking into account
the accepted EOBT proposals made by ABCD;
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ABCD scenario assumptions:  Virtual verification does not take into account
new CTOTs allocated by the CFMU in response to the proposed EOBTs. The
improvement in ATFM delay must be assessed in the validation at airline’s real
operation;

Second ABCD calibration: ABCD calculation algorithms will be tested,
identifying and solving the particular cases;

Running ABCD scenario : For each day of the traffic sample the ABCD
scenario is executed registering the new delay values.

Iterative comparison process

Validation of internal ABCD operation: calculation engine, database
capacity, remote communication with AOC Air Nostrum via FTP;

Virtual validation of the interface ABCD-User: configuration of menus on
screen, layout of main screen, notice of changes in screen;

Comparison of results between current operational s cenario & ABCD
scenario: to check correct working of the ABCD functionalities and different
service levels and in addition, to evaluate the potential maximum ABCD
performance.

3.3 Final validation at airline real operation

The previous virtual verification is not completed as:

It does not take into account the reduction of ATFM delay: The proposed
EOBTs (DLA) are not sent by the airline to the CFMU, therefore, they are not
processed by the CFMU, and in conclusion the gain obtained in the assigned
slot (CTOT) and the propagation effect in the calculation of EOBTs for
consecutive flights are not evaluated;

The functionality of the tool, the compatibility of ABCD with the normal operation
of the airline AOC, the interface ABCD-user and other operational aspects are
not evaluated.

Therefore, ABCD validation at airline level represents the final step for confirming that
the developed prototype fully complies with the envisaged ABCD concept.

3.3.1

Validation approach

The following items are key considerations for the success of the on-site ABCD
prototype validation at real operation conditions:

ABCD real use: In order to verify the real capabilities of the ABCD prototype, it
will be necessary that Air Nostrum’s AOC of Air Nostrum uses it: to the extent
possible, Air Nostrum’s operators should use the tool taking into account the
new EOBTSs proposed by ABCD.
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Information available in real time: For an optimum validation, ABCD should
be provided with the required information / messages in the very exact moment
that Air Nostrum receives or sends it.

Validation of the ABCD functionality : The on-site validation allows a final
evaluation of the HMI requirements of the user-ABCD interface. It is proposed a
pre-validation period of re-adjustment of the tool implementation in order to
incorporate user first feedback in relation to HMI aspects.

Training of the airline users before the validation . Together with Air
Nostrum, it will be decided the operator role / profile who will use the ABCD tool
during the real validation. The ALG team will train the user and provide him with
an ABCD manual. Additionally, during the first days of implementation and
validation a demo of the tool operation will be performed by the ALG team.

3.3.2 Airline validation preparation

The objectives of the validation process preparation in close coordination with the
airline are the following:

To involve the airline in the definition of the prototype;

To assure compatibility between the software and the airline operation;

To agree the validation plan;

To define the required training sessions.

3.3.3 Functional & HMI validation

As explained above one of the main objectives of the on-site validation is to evaluate
how the ABCD is adapted to user requirements in terms of functionality and Human
Machine Interface.

Main aspects to be evaluated during the Functional and HMI validation by the user
would be:
ABCD screen design: colors, font sizes, information screens layouts;

ABCD-user interface: manual or automatic functions, flexibility for configurating
information screens layouts, alerts presentations;

Functionalities offered by the menu lists: service levels, clock time, different
screen views, search functions, database management, reports

Presentation of ABCD in full exclusive screen or minimized sharing screen with
other applications To involve the airline in the definition of the prototype;

ABCD tool used by a specific AOC operator or available for different roles.
ABCD prototype has been designed to be aligned to the operating conditions of a
specific airline. Conclusions and recommendations obtained from this validation

process would be applicable to other airlines but always adapting ABCD functionalities
when required.
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4 VIRTUAL VERIFICATION ANALYSIS

4.1 Verification assumptions

As stated before, the aim of the virtual verification is to confirm that the ABCD
prototype software has been developed correctly and in full compliance with the
defined specifications. Additionally, full compliance with the validation airline
operational requirements is also verified, in advance to the real operation validation.

Two virtual scenarios based on real traffic data from the airline were created: current
operation scenario and ABCD scenario. While executing both scenarios values for the
defined set of indicators are registered. By evaluating these indicators the verification
process is performed in order to prove that the ABCD prototype has been built
correctly.

Main assumptions considered for the virtual verification are:

Virtual verification only emulates ABCD operation at airline environment,
without emulating CFMU operation. In particular, CFMU allocation of slots
(CTOT) in response to ABCD’s EOBT proposals is not considered.

ABCD tool operational concept is not evaluated at this stage. All operational
and functional aspects, such as tool functionalities and interface user-ABCD,
will be analyzed at the airline validation phase.

Regarding the evaluation of potential maximum ABCD performance, it is also assumed
that for the ABCD scenario all EOBT proposals made by the tool are accepted, sent
and executed by the airline.

The traffic sample used in the virtual verification corresponds to real traffic data of Air
Nostrum operation during the entire month of February 2009. Data provided by Air
nostrum to the ALG software team consisted in all flight planning information for the 28
days of the month and other additional data required for ABCD, including all exchanged
messages by the airline and the information regarding aircraft allocation to flights.

Virtual verification was performed in ALG premises, on a daily basis as Air Nostrum
data was received. Initially, scenarios for one day were executed the day after the real
execution happened. And for the last 10 days of the month, verification was intended to
be performed on real time, receiving messages and rest of information from Air
Nostrum on real time via FTP communication.
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4.2 Verification results

Virtual verification of ABCD prototype obtained the following results:

Prototype compliance with specifications  : Results from virtual verification
confirmed that ABCD prototype was correctly built, as showed by the indicators
evaluated for the current operation scenario and ABCD scenario. In particular:

- Calculation engine was proven to be correctly programmed, where all
algorithms were properly written responding to each stability criteria
when applied;

- ABCD Data base capacity was confirmed to be well sized and
compatible with the information provided by the airline (messages, text
data, numeric data, etc.);

- It was proved that ABCD could read and manage all format messages
provided by the airline;

- Communication channels ABCD-Air Nostrum were checked in a remote
way, via FTP as a previous step to the on-site validation;

- Information on ABCD screens was correctly presented, EOBT proposals
were appropriately highlighted, menus were displaying the proper
options, different service levels were fully available, search and display
functions worked correctly and ABCD was able to provide all required
information reports;

- It was successfully performed a continuous testing of ABCD processes
for the different elements of the tool and their final integration.

Alignment of the tool with the operating conditions at the airline : As real
data from Air Nostrum was used, the prototype could be easily aligned to Air
nostrum operation. In particular communication channels, database
compatibility and readiness of Air Nostrum messages by ABCD were tested and
verified;

Calibration of the tool for the final validation pr ocess: The tool was
calibrated by comparing the results obtained for the evaluated indicators at both
scenarios. Orders of magnitude for the ABCD indicators and for the EOBT
proposals were checked and verified.

Different phases of the virtual verification were supported with the recording of videos
of ABCD in operation. These videos were analyzed in order to detect errors and to
validate potential modifications of a tool element.

4.3 Consistency evaluation for ABCD scenario result s

Additionally to the verification of the developed ABCD prototype software, a preliminary
evaluation of the potential ABCD performance is done by comparing the values of the
indicators obtained in both analyzed scenarios: the current operation scenario and the
ABCD scenario. This analysis will be used to assure consistency on the results
obtained for the ABCD scenario.
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ABCD could lead to a potential maximum reduction in the average departure

delay of 6 minutes per flight and a daily delay accumulated delay of 40 minutes
per aircraft;

Results show that ABCD potential maximum gains are more visible for the
CRJ200 and CRJ900 aircraft types.
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Table 3: Potential maximum ABCD performance foras  elected sample of days
among February 2009
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Figure 5: Average reduction in the departure delay (min) per flight introduced by
ABCD as result of the virtual validation
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Figure 6: Average reduction per fleet in the depart  ure delay (min) per flight
introduced by ABCD at the virtual validation
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5 AIRLINE VALIDATION ANALYSIS

5.1 Validation assumptions and schedule

The following assumptions were considered during the ABCD validation at airline real
operation:

ABCD prototype will be used by the airline’s AOC operators as a support tool
for the planning and execution of flights, during a period of time long enough to
obtain useful results;

The Air Nostrum operator in charge of ABCD during the validation will intend to
use the tool as much as possible, testing all ABCD functionalities and, in
particular, using the EOBT proposals provided by the tool when appropriate;

Validation should be perform during a period in which traffic conditions were
suitable for ABCD operations, that is a period of time with
historically/statistically high numbers of regulated flights and high values of
ATFM delay. In particular, Easter holidays time or other vacation period will be
optimum options;

Air Nostrum team will provide a daily report of the ABCD operation, which can
be exported from the tool. Additionally, any operational comment or modification
proposal are very welcome and should be communicated to the ALG team as
soon as detected;

During airline validation, the ALG team will be available for solving any
operational or technical incidence. As soon as detected, Air Nostrum should
inform ALG via telephone or e-mail.

On-site validation was planned to be performed during 2-3 weeks time and following
the next steps:
Implementation of 1% version of the tool at AOC environment;

2. Training of the Air Nostrum user(s), user manual presentation and demo of
ABCD operation;

3. 1% cycle of real validation during approximately 1 week;.At the end of this first
validation Air Nostrum will provide ALG with comments and suggestion for
refining the tool in order to be fully adapted to the airline operation;

4. Upgrading of the tool and implementation of the 2™ version of the tool at AOC
environment;

5. 2" and final cycle of real validation during approximately 1 more week;
6. Recompilation of the validation reports and analysis of results by the ALG team;

7. Questionnaire to Air Nostrum about their opinion on the validation.
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The following figure presents the planned calendar for the on-site validation for the last
three weeks of May 2009:

Calendario Calendario
4 mayo 2009 3 |
Imm jvsd 28 29 30 1 de maye 2
72293 1 2 3
45678 910 9 ""<9
1112 13 14 15 16 17 89 "
19192021 22 2324 3
25 26 27 28 23 30 31
Junio 2003
Imm jwsd 4 5 6 7 [ 3
1234567
8 91011 12 13 14
1516 17 18 19 2021
22 23 24 75 26 27 28 10
[®la0 1 2 3 4 5
6 7 B 9101112
Mis calendarios
11 12 13 14 15 16
[ calendario
Abrir un calendario compartid e g ow
17
18 19 20 21 22 E
+ < 8
I=d €
1 calendario E E 27 28 e 0
= + < 0
16=] contact e 9 S g
= T
] Tareas
K@ =

Figure 7: Proposed calendar for the airline validat  ion

5.2 On-site validation results

On-site validation was performed following the previous calendar. Main results
obtained during the validation are summarized below:

Tool implementation at AOC environment

The tool was installed in the environment of the Control of Operations
(AOC) department of Air Nostrum; in particular the ABCD software was
installed at the flight messages management position. ABCD data base
was connected with the Air Nostrum flight information data base in order
to establish the required communication channels to assure the
exchange of messages.

User training sessions

The same day that the tool was installed, the ALG team gave a training
session to the flight messages management operator and to the head of
the Control of Operations department. Copies of the ABCD User Manual
were also distributed. Together with the ALG team a demo of the ABCD
operation was done in order to prove tool optimum operation and
availability of functionalities. ABCD tool was calibrated and ready for the
1% cycle of the validation.
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Trials execution

- 1% cycle: During the first cycle of the tool validation at airline level,
comments and modification proposals from Air Nostrum users were
considered in order to perform the required adjustments to create the
second version of the ABCD prototype, which was validated during the
2" cycle of validation.

- 2" cycle: ABCD prototype was upgraded with improvements on the data
presentation colors in order to make ABCD application different from
other applications used by the operator at the same time and same
position screen. Additionally, some adjustments on the way how ABCD
was connected to the airline data base were implemented.

The following table presents some of the ABCD reports obtained from the last three
days of the 2™ cycle of validation.

Tuesday Wednesday Thursday
Number of Aircrafts 62 61 62

Table 4: ABCD reports extracted from the ABCD tool during the on-site validation for the
last days of the 2 ™ cycle of validation

The information shown for these three days was obtained from real-time messages
(SSIM, ASM, MVT) that were exchanged between the airline and the CFMU.
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Flight Plans constructed from these messages were correctly created and ABCD
reported the detected delays at the same time the messages were received and
processed.

Since for those days there was not a high percentage of flights delayed, the number of
proposals for new EOBT was not very high. Yet the ABCD proposals were feasible and
could have been used by the airline to generate messages for the delayed flights
affected.

All delay situations, where ABCD proposed a new EOBT, were solved by Air Nostrum
by reducing turn-round times or in some cases changing the allocated aircraft to the
flight; unfortunately, no delay messages incorporating ABCD’s EOBT proposals were
sent to the CFMU. Due to the recent decrease on the traffic and the good weather
conditions during those days, there were not sufficient congestion conditions on the
traffic, that could lead to higher number of EOBT proposals made by ABCD and
therefore to DLA messages sent to the CFMU.

5.3 Air Nostrum feedback on the validation

Since the beginning of their collaboration, Air Nostrum has shown a high interest on
ABCD concept, as they consider ABCD as an important support tool for their flight
planning and execution activities.

Verification & validation processes confirmed Air Nostrum interest on ABCD, as results
obtained were highly satisfactory for them.

5.3.1 ABCD Operational suitability

At the end of the validation, a short questionnaire was given to the airline to get their
opinion on the tool and incorporate any suggestions or improvements to future versions
of ABCD.

Air Nostrum feedback was:

ABCD tool purpose:

- In general, ABCD tool fulfils its purpose (to make EOBT feasible
proposal), although it could be adjusted by introducing some upgrades
to the tool (see below upgrading proposals).

ABCD tool operation:

- ABCD users can easily perform the tasks set and in reasonable time.
The tool is managed by the user in a very simple way. ABCD functions,
as filter and search options, are quickly accessible at the menu bars;

- Itis easy to learn how to use the tool. As stated above ABCD is a very
intuitive tool, so only a very quick training is required for the users ;

- The user manual contains all the answers you are looking for. User
manual document is very complete and very useful to solve any possible
doubt.
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ABCD tool HMI:

- The ABCD tool is clear. Screens layouts are comprehensibly designed,
making stress on presenting flight information clearly to the user.
Changes on the flight planning information, specially EOBT proposals,
are easily detected on the screen as they are properly highlighted;

- The ABCD tool is intuitive. The user easily finds out how to use it, as
menus configurations and ABCD functions are oriented to the specific
user profile in charge of the Flight Operations tasks;

- ABCD tool is highly ergonomic, what is an important requirement for the
specific Flight Operations position that will use it, which is exposed to
high degrees of working stress during long periods.

ABCD tool software:

- There are not software errors while using the tool, ABCD software has
been proved to be robust.

To conclude, Air Nostrum confirms their interest in incorporating ABCD tool to
their set of Flight Planning tools.

5.3.2 Suggestions and next steps for upgrading the ABCD tool

As conclusions of its feedback on the validation, Air Nostrum proposed the following
upgrades and next steps for the ABCD tool:

To provide ABCD with access to CFMU information in order to make consistent
ABCD and CFMU data,

To make possible to the user to consult or modify the initial set of data of the
ABCD data base (Aircraft Registration Numbers, Aircraft types, Airports codes,
Minimum Turnaround Times);

To include an option for filtering flights per period of 1 hour time;

To add the option to manually select to filter the EOBT proposals on the main
screen;

To involve all the ATM actors in the final refinements of the tool, especially the
CFMU. ABCD could lead to benefits not only at airline level, but also at CFMU
level by optimizing the slot allocation processes.
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6 CONCLUSIONS AND NEXT STEPS

Main conclusions for the ABCD prototype development and verification & validation
processes are:

ABCD prototype has been developed following ABCD tool specifications from
previous project delivery D4, and in line with airline operational requirements;

Virtual verification conducted using real data from airline operation confirms that
the ABCD prototype has been correctly developed in full compliance with
specifications and airline requirements;

On-site validation was successfully performed by Air Nostrum operators from
Flight Operations department, where HMI design and tool functionalities were
validated,

Air Nostrum accepts validation results and suggests incorporating some
upgrades to the tool in order to enhance data consistency and tool
functionalities. The regional airline confirms their interest in ABCD as flight
planning support tool.

Envisaged next steps are:
To close a final version of the ABCD prototype incorporating final suggestions
from Air Nostrum;

To further study possible enhancements of the ABCD concept: interoperability
of ABCD with CFMU applications, compatibility between ABCD and Airport
CDM...; options have already been investigated in Work Package 6 “ABCD
Tool Upgrade”;

To present ABCD tool to the ATM community: Airlines, CFMU, Airports, etc.
Expert groups and technical forums could be established;

To study the potential market for the tool and explore ways for commercializing
ABCD.
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ANNEX 1 — ABCD PROTOTYPE USER MANUAL

PRESENTATION

The Aircraft Based Concept Developments (ABCD) toolkit is aimed at improving
predictability in the flight planning of airlines. ABCD links the individual flight plans for a
given aircraft on a given date and this makes it possible to:

0 Provide the airline with a broader vision of the daily operations of an aircratft.

0 Help airlines to identify delays, by facilitating the early reporting of these to the
CFMU through new EOBT proposals at the appropriate time.

FUNCTIONS OF THE ABCD TOOL

Main Screen - General

When the system is switched on, it loads the database server onto your computer. This
process may take several seconds. From here on, the system will only connect with the
server exclusively to update any modification or to refresh any data that may have
been updated by third parties.

User log in

Once the data is loaded, the system requests the user ID and password.

The main objective of user login is restricting access to the application. By this means
access is limited to those who are in possession of a duly registered ID and password.

el
Haex
IBERIATEgional |

AR NOSTRUM
Password

1™

| s || Cancel |

The "Cancel" button cancels the process of entry to the application.

When the "OK" or validation button is clicked, the system checks if the user and
password submitted are correct. Should this not be the case, a warning message will
pop up and will allow a new username and password to be entered. If the data entered
IS correct, access is granted to the main screen of the application.
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Menu options on the main screen

Once a valid User ID and Password have been entered on the Login screen, access to
the main screen of the application is given.

‘ ABCD - Aircraft based concept developments - [Flights]

Fights | Missing Data | Arcraft Dally Summary | Arcraft Types Daty Summary |

Updat= mods i

Automatic
© Day [12/05/2008 % |  ARN [ (A1) w| aoeP () »| ADEs [ W] ACTRe (1) v satus o) v | |
@ Manual
Levels EOBT proposal
O Level 0 | |Linkege | &C ; Curent  |EOBT Pt | | Sent  |FRL |Executed  |FP
O Loy {ARN. | Number EOBT EOBT |proposal mpr |FTA|MBT[CTOT [Sehs i |TTiEET |TTLET (DT
O ez PH-DMU 5 E | EA i ) : , ) 1815 Visible 15

ECUS 1815 1308 Visible 0028

© Level ECIA 1535 1329 Visible 0033
EOBT Propasal

[ Only requlated fiights

<
Fights

I | FPL ~
Figagc a5 lo o, o o |2 ‘gg;ﬂ leour [£R; ‘m her oo [sme (5t [Pl [ }FMM 4
1B8738 EC-HHI I 5CRIZ BCN TRN 1545 1545 1550 1720 1713 Visible 0 118 [
1B2316 EC-IKZ 1 CRI2 MAD MRS 15:45 15:45 06:30 1720 1710 Visible 0 1.05 020
1B8275 EC-HEY 7AT72 MIN  AGP 1550 1550 1535 1640 1630 Visible 0030 oo
B2344 EC-JNX 7 CRI2 WIC BIO 15:50 15:50 15:45 7700 16564 Visible 0 058 0:05
1B8117 EC-HEJ 8 AT72  1BZ PMI 15:55 15:55 15:45 1635 16:23 Visible 0018 010
1BB457 PH-DXC 3DHBC AGP WIC 1555 1555 158D 1715 1710 Visible 0105 010
1B8239 EC-JEN 3 CRJ2 LCG BIO 16:00 16:00 15:55 1700 16:64 Visible 0 044 010
1BB440 EC-IB 8 DHIC VIC  IBZ 1600 1600 1585 1645 1635 Visible 0030 005
1B3463 EC-IDC 5 CRJ2 OVD svQ 16:00 16:00 15:45 1730 1720 Visible 0114 0:06
1B3488 PH-DMWw 2 DHBC PMI MAH 16:00 16:00 15:55 1635  16:21 Visible 0 008 012
188857 PH-DMU 4DHBC EAS BCN 1600 1700 1555 1720 110 Updated 1 1:05 005
1B8547 EC-US 6 CRJ2 NTE MAD 16:05 17:00 16:00 1740 1815 Updated 1109 006
1B8SES EC-IWH 4 CRJ2 SXB MAD 16:05 1825  18:05 Visible 0 1:51 009
@ ] MAD1E10 72 1950 B | o5 o0
1B8878 EC SDR 16:10 1706  16:59 Visible 028 020
1BB357 EC-JZV 6 CRI9 IBZ MAD 1615 1815 16:15 1730 1710 Visible 0 045 010
1B8515 EC-WF 5 CRJ2 ORY WLL 16:20 16:20 16:10 1815 1807 Visible 0133 014
|BB245 EC-JEE 3 CRI2 SWQ VLG 16:20 16:20 16:10 1720 1715 Visible 0 045 010
188289 EC-TU 3CRIZ SDR  SvQ 1630 1630 1635 1750 1740 Vigible 0104 006
1B8387 ECIGO 4 CRI2 WIC MAD 16:30 16:30 16:26 1726 1705 Visible 0030 0:05 |
|1B8755 EC-IXZ 6 CRJ9 NCE MAD 16:35 16:35 16:30 1830 1810 Visible 0125 010
1BB410 PH-DMQ 5DHBC BCN  PNA 1640 1640 1455 1BOD 1755 Visible 0 105 010
B8787 ECJTT 2 CRJS BLQ MAD 16:40 18:40 16:40 1800  18:40 Visible 0 150 010
1BB306 EC-IBS 1DHIC MAD BiZ 1645 1645 1645 1755 1780 Visible 0 0:45 020
1B8162 EC-JOD 0 CRJ2 VIC VGO 16:55 1655 16:55 1820 1815 Visible 0115 0:05
1B8187 EC-IRI 8 CRI2Z MV MAD 16:55 1855 16:30 1800 17:40 Visible 0038 0:08
1BB171 EC-HPR 4CRI2 SDR AGP 1700 1700 1645 1830 1820 Vigible 0114 006 ¥l
a1l | )
[ Update ] Clock: 17:03 Level 3 /

At the top of the main screen there are three menu options:

0 This only offers the "Exit" option, to close the program. This function can
also be performed with the red X in the top right corner.

0 Contains a single option, "Parameters” which is explained in section 3.3
of this manual.
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0 The "Help" option gives a reference to the version of the system and
gives access to the latest version of this manual.

Status bar

At the bottom of the screen isthe status bar of the application.

Located in the bottom left corner is the "Clock" of the application, which indicates the
current time being used internally by the application when performing the necessary
calculations. Right beside it is the service level (0, 1, 2, 3) which the user is working in.
This information is always visible to the user.

Located at the bottom right corner is a progress bar only visible when a calculation is in
progress. Whenever this bar is visible, the application remains inactive and will not
allow actions to be performed on it.

Service Level selection

On the left side of the screen there is a "mobile panel” where you can select the level at
which the application is working.

ABCD - Aircraft based concept developments - [Flights]

Fights | Missing Data || Aircraft Daily Surm
!~ Update mode Search
(O Automatic :
Day |12/06/2009 » ARM [ (Al
{*) Manual
Levels EQBT proposal
() Level D :
Flight ARCID  |ARN | Finkage
() Level 1
O Levd 2 |BE&5E FH-DMU
|BE&72 EC-l5
@ Level 3 |BBg28 EC-IA
EQOBT Proposal
[] Only regulated flights

Positioning the mouse over each service level allows the user to view what each of
them represents:

0 - Allows users to monitor the aircraft flight delays for the day selected.
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0 Allows the user to detect delays in flights and to view the new EOBT
proposals without taking into account the criteria of stability.

0 Allows the user to detect delays in flights and to view the new EOBT
proposals taking into account the criteria of stability.

0 Allows the automation and management of the preparation of DLA
messages, including the option of sending messages directly to the CFMU.

To select a level, click on it. The application will then refresh the information displayed
in order to best suit the requirements of each service level.

The mobile panel also makes it possible to select the application's updating mode:
0 Automatic: The application is updated automatically once every minute.

0 Manual: The user is responsible for updating the information displayed by the
application by clicking on the "Update" button, which is to be found at the
bottom of the mobile panel

Finally, there is the “EOBT Proposal — Only regulated flights” option. On selecting this
option, only the regulated flights included in the list of EOBT proposals will be
displayed. To return to the view of all the EOBT proposals on the list, simply uncheck
this option.

The mobile panel has an icon depicting a pin located in its top right corner. This means
that this section of the form can be hidden or shown by clicking on the icon. Double
clicking on the pin icon will hide the panel. The mobile panel will then be reduced to a
label in the screen margin. Thus, the information that we can see in the rest of the
screen is enlarged.

To return to view the mobile panel, simply click on the label. This will display the panel
and will show all the information once again. Users will be able to view the pin icon in
the horizontal position, meaning that the panel is not fixed, and clicking on any part of
the screen (outside the mobile panel) will cause it be hidden again.

Whenever re-establishing the panel is needed, users must then click on the label and

then click on the pin icon, which will in turn go back to its upright position, thus
indicating that the panel is fixed.

Lists - Print and export to Excel

Most screens in the application include tables or lists showing the information
associated with flights, aircraft, etc.

Right-clicking on any list opens a drop-down menu with the options specific for that list.

There are two common options which are found on all these lists: "Print" and "Export to
Excel".
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Export to Excel I

“Print”

On selecting the "Print" option when screening a list, a small menu will appear
including the information concerning the type of printer and its properties, just as in any
other Windows-run application. The information included in the list currently on display
is what is sent to the printer.

Imprimir
Impresaora
i (o)1 o1 Microsoft Office Document Image Writer R | [ Propiedades. .. ]
Estado:  Listo
Tipo: Microsoft Office Document Image Whiter Driver
Ubicacidn: Microsoft Document Imaging Writer Port:
Comentario: [ Imprimir 2 un archive
Intervalo de impresion Copias
(%) Todo Mumero de copias: |1 $

() Paginas de: a: @

[ Arceptar H Cancelar

“Export to Excel”

When "Export to Excel" is selected, the user is asked to specify a target folder and
assign a hame to the file. The Excel file will then be created and will be available as a
standard Excel file.
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Guardar como

Guardar en: | i§ MiPC vl o & e m)

B e Disco local (C:)
bb 2k Unidad DVD-RW {D2)
Documentos {CJ\Documentos compartidos
recientes i!.':ﬂMis carpetas para compartir
= |C)Documentos de pc
L&

Eseritorio

Mis documentos

Mi PC

Mombre: || Ll [ Guardar ]

[ Cancelar ]

S8

Mis sitios de red | Tipo: ! Microsoft Excel files *ds)

For example, the application could show a list of the flights allocated for a specific

Flights

FPL Real FPL Real ATFM A

Linkage | AIC FPL | Current FPL Sent |FPL Real . . " CTO1
Flight ARCID ARN ADEP ADES EPOBT ETA |AIBT CTOT Status . Taxi Time | Taxi Time| Taxi Time Taxi Time TTM Delay D
Mumber | Type EOBT EOBT EIBT DLA's | TTLEET TTLEET, (ADEF) (ADEP) |(ADES) |(ADES) Delay (0BT) (I
1B8817 EC-GZA 0 CRJ2 TRN MAD 07:00 07-:00 07:00 (0905 08:48 09:03 07:10 Executed 0 1:38 141 0:07 0:08 0:20 014 0:25 -0:02 0:00 -0
1B8884 EC-GZA 1 CRJ2 MAD MAH 10:05 10:00 09:54 11:20 11:28 11.27 Executed 0 041 1:09 0:20 0:16 0:14 0:02 0:35 005 O
28487 EC-GZA 2 CRJ2 MAH PMI 1210 12:04 11:59 1245 1241 12:46 Exeq S == “—H 007 012 004 0:25 -0:06 O
P Ihat 155 15521320 1630 1631 11615] | Exec oty JossTo1aJoos lozs | L0031
188885 EC-GZA 4 CRJ2 MAH MAD 1745 1745 16:58 19:05 18:45 0:20 0:25 0:00 -0
1B8754 EC-GZA 5 CRJ2 MAD NCE 1935 13935 1940 71:25 21115 010 0:35 0:00 -0
[ Temsl | T T T 1 T T Tow 14

Exporting this to Excel allows the user to view the same information as in the screen of
the application. In this way, users could work on the information outside the ABCD
application if it were necessary.

EY Microsoft Excel - EC-GZA.xls R = =ES]
E‘j Archivo Edidon  Ver Insertar Formato Herramientss Datos  Ventana 2 Adobe PDF una pregunta -/ X
NS E S0 VR SR S0 Re 2o o fiies o N &S - A
bt ok o2 WEP R R |21, By 3 | ¥ Responde con cambios,,, Jerminat sevisiin
Al - % Flight ARCID
A 8 | ¢ IDTETFIG] B [T T I[JTRILCIWM] N 6] P @] " [ § [ T T U [VIW][X] ¥ [~
FFL  Redl FPL  Resl FPL  FRea TIC ATFM ATEM
Fight ARCID|ARN h”k?fe #‘C ADEP ADES EZET Eg";{" EFOBT ETELT ETA AIBT CTOT Status ‘E‘a‘, TIEE TTLEE TauTite Tos b Tad TaiTwe TIM T Dely Delay
& il s T (ADEP) _{ADEP) Tme _ [ADES Dela (OBT) (BT)
2 168817 ECGZA | 0/CRI2[TAN [MAD 07000700 |07-00 |03:05/0843 09030710 |Executer 0138 [T 007 008 020 (014 [0:25 [ 002000 | 002 | —
ECGZA 1/CRI2 MAD MAH 10:05 10:00 54 1120 1125 1127 Beaec 0041 (108 020 (016 014 002 (035 05 (007
ECGZA 2/CRI2 MAH PMI 1210 1204 -59 12:45 1241 1246 |Brecutec  0/0:09 (031 014 007 012 004 025 006 |0:01
[ECGZA | 3CRJ2|PMI WMAH 1585 1552 |13:20 15301631 1619 Beeotec 0003 015 0712 009 074 003 (025 403 D11
5 1B3885  |ECGZA | ACRI2|MAH MAD 1745 1745  |16:58 19051845 | Visible o045 | 0| 020 025 | (000|020
7 llBg7s4  |ECGZA 5 CRJ2 MAD MCE 13:35 15:35 -40 21:25 2115 Visicle 0120 020 010 0:25 0:00 |-0:10
f
I —
4 4 » W] Fights/
Listo NUM
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System parameterisation

From the "Tools" menu located in the main screen, users can access the
parameterisation screen of the "Parameters" application.

Parameters E] [Zh_ L

List of Parameters

Description <[ Value (hhmm) 9
Default taxi time of airport 0:15
Default TIS of airport 010
Default TRS of airport 0:05
EQET tolerance window of no regulated flights 15

EQET tolerance window of regulated flights 010
General stability criterion: EOBT(N) Proposal > FPL EOBT(M] - X 215
Stability criterion of regulated flight: EDBT(N) Proposal > CTOT(N-1) - X 0:20

This screen is divided into two parts. Located at the top is a list of the parameters
available in the application.

The parameters available are:

0

the default value given for the Taxi Time of an
airport. This is used when the specific value is not found in the ABCD database.
Its initial value is 15 minutes.

the default value for the "Time to remove from the
sequence" of an airport. This is used when the specific value is not found in the
ABCD database. Its initial value is 5 minutes.

the default value of the "Time to insert into the
sequence" of an airport. This is used when the specific value is not found in the
ABCD database. Its initial value is 10 minutes.

" # %H#&% ' & ( If the difference between
the CTOT (minus the taxi time) of a regulated flight and EPOBT is greater than
that defined for the tolerance window, a new EOBT proposal is then generated.
The initial value of this parameter is 10 minutes.

" #S % H&E % H#HH# ' & If the difference
between the EOBT of a regulated flight and its EPOBT is greater than that

46



) ADV-SYSTEMS EUROCONTROL Date: 30/06/2009

. I :0 Rev: 3
ABCD: Aircraft-Based Concept S;;E: ar /t

Developments

EUROCONTROL

defined for the tolerance window, a new EOBT proposal is then generated. The
initial value of this parameter is 15 minutes.

o ) *$ # ' & This parameter is only used when
working on levels 2 and 3. If the flight N-1 is regulated, ABCD will wait until
“CTOT (N-1) minus the value of this parameter” to generate a new EOBT
proposal. Initially, the value for this parameter is 20 minutes.

0 +# ) *$ # This parameter is only used when working on
levels 2 and 3. Whatever the status of flight N-1, regulated or non-regulated,
ABCD will wait until “FPL EOBT minus the value of this parameter” to generate
a new EOBT proposal. Initially, the value for this parameter is 2 hours and 15
minutes.

Clicking on any parameter in the list causes the following details to appear in the
bottom part of the screen:

0o , Name or identifier of the parameter

0 $ # Description or explanation of the use of the parameter

0 the value associated with the parameter, expressed in hours and
minutes.

In "Consultation” status, the cells in the forms are shaded in grey.

Right-clicking on this opens a drop-down menu showing the actions available for the
entry or for the parameter we wish to work upon.

Q‘, Edit j
(=) Print
EL || Export to Excel

If the "Edit" option is selected for an entry the cells available for modification are
shaded in white.

The maximum length possible for the data is set by a maximum number of characters
estimated as necessary. If the user ever has the situation of being unable to continue
writing in a field, this could be due to having reached the maximum number of
characters.

Once the desired modifications on a selected parameter are carried out, all changes
must be saved or discarded.

This screen has three buttons: firstly, a "Cancel" and an "OK" button are to be found at
the bottom right corner of the screen. The "Cancel" button is used to cancel the action
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currently in progress and to discard the changes made. The "OK" button is used to
validate and save the information that has been modified.

If the modified information has been validated with the “OK” button, it will be saved
automatically in this form, and it will not be possible to return to the previous data.

As well there is the "Close" button in the top right corner, which closes the window
directly, erasing all modified information that has not been saved. That is, clicking on
"Close" (the white X on the red background in the top right corner of the screen)
cancels and erases unsaved information or the process underway.

Main Screen — “Flights”

In the "Flights" screen, the flight plans of different aircraft on any given day can be
seen. The information that is shown is automatically updated at 1 minute intervals
(when in automatic mode) thanks to the different messages received during the course
of the day.

Fle Took  Help ?2 "9 ?
|| Pstte [Vissng Data | Avcrt Doty Sunmary | Arcraft Types Daly Summary |

5| - search

-

Day [12/05/2008 | ARN [(an)

v stets [ vl [ \

\“ADEFl(NI) w| moEs [y %] ACTRe[n

EOBT proposal
T T T T T T T T I |FRl |Executed  |FPL
| | Linkage AC FPL Current | EOBT |EOBT FPL | Sent |FPL | Executed
Flight ARCID | ARN | Number Type ADEP  |ADES EQET EOBT |proposal | time stamp EIBT ‘I:TA |AIBT ;CFUT ‘Slmus ‘DLA'S |TTLEET | TTLET TADEE)me EB‘EE)M Taxi Tit
183856 PHDMU [ 5DHEC BCN  EAS. 1780 (1750 188 65 1820 1915 |  Visible (i3]
B2g72 EC-LUS 7 CRI2 MAD SDR 18:20 18:20 19:10 16:59 1915 19.09 Visible 0029 0:20

|E2228 EC-IA 3 DHEC  MAD MIT 18:30 18:30 20:45 17:03 19:35 1929 Visible 0 033 0:20

< [ | |

Hide/Show

Clock: 17:03 Level 3

The Flights screen is divided into three parts. In the top part is the "Search" section,
used to carry out searches within the flights shown.
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0 | | | | | | IEPL | Executed
Flight ARCID | ARN h‘m %:w 1ADEP | ADES EELET Igé’;”‘ EPOBT ‘EELT |ETA ‘AIEV CTOT  |Status S'af‘s ?’;EEH ‘%‘m inB‘EE)m inB‘EE)m
188738 EC-HHI 5CRJZ BCN  TRN 1545 1545 155 1720 1713 \isible 0 118 ) i ? 37
12818 ECIkZ 1CRZ MAD MRS 1545 1545 0630 1720 1710 Visible 0 105 020
188275 EC-HBY TATIZ MIN AGP 1550 1550 1535 1640 1630 Visible 0 0:30 010
18844 EC-JNX TCRIZ VIC BD 1550 1550 1545 1700 1654 Visible 0 053 005
18117 EC-HES 8 AT7Z  IBZ PMI 1555 1555 15:45 1635 1623 Visible 0018 010
13457 PH-DXC 3DHBC AGP  VIC 1555 155 1580 1715 1710 Visible 0 105 010 005
12339 EC-JEN 3CRZ LCG  EBIO 1800 1600 1585 1700 1854 Visible 0 044 010 008
188440 =} 8 DHIC W€ IBZ 1600 1600 1555 1645 1635 Visible 0 030 005 o0
188463 EC-IDC 5CRJZ OVD SvQ 1600 1600 1545 1730 1720 Visible 0114 006 010
12438 PH-DMU/ 2 DHeC  PMI MAH 1800 1600  15:85 1835 1821 Visible 0 008 2 014
183857 PH-DMU 4DHC EAS BCN 1600 1700 1586 1720 1810 Updated 1108 5 010
12547 ECS 6CRIZ NTE MAD 1606 1700 1600 1740 1815 Updated 1108 008 020
12859 ECIVH 4CRI2 SXB  MAD 1805 1605 1600 1825 1805 Visible 0 151 009 020
182307 EC-IIA 2DHBC BJZ  MAD 1610 1300 1580 1720 1950 Updated 3 045 005 020
18278 ECHTZ 7CRI2 MAD SDR 1870 1810 1600 1705 1659 Visible 0028 020 008
18957 EC-zv 6 CRIZ IBZ MAD 1615 1815 1615 1730 1710 Visible 0045 010 020
183515 EC-UF 5CRJZ ORY VIL 1620 1620 1610 1815 1807 \isible 0133 oM 008
12245 EC-JEE 3CRIZ SWQ MC 1620 1820 1610 1720 1715 Visible 0 045 210 005
182289 EC-TU 3CRIZ SDR  Sv@ 1630 1630 1625 1750 1740 \isible 0 104 006 010
|IE8887 ECIGO 4CRI2Z VIC MAD IE30 1630 1625 1725 1705 Visible 0030 oS io
12755 ECIXZ 6CRJS NCE MAD 1635 1635 1630 1830 1&10 Visible 0125 010 020
183410 PH-DMQ 5DHBC BCN  PNA 1640 1640 1455 1800 1755 Visible 0 105 010 005
18787 ECJTT 2CRIS BLQ  MAD 1640 1640 1640 1900 1840 Visible 0 150 010 020
188306 EC-IBS 1DHBC MAD BJZ 1645 1645 1645 1755 1750 Visible 0045 020 005
18162 EC-JOD 0CRI2Z VIC VGO 1655 1655 1686 1820 1815 \isible 0115 005 005
12157 ECIRI 6 CRI2 MV  MAD 1655 1655 1630 1800 1740 Visible 0039 008 020
188171 EC-HPR 4CRIZ SDR AGP 1700 1700 1645 1830 1820 Visible 0 114 006 o0 W
T I 3
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Below this is the "EOBT Proposal" section, showing the flights whose EPOBT does not
comply with the defined tolerance window.

Finally, the bottom section of the screen contains the "Flights" section, which is the list
of all flights for a given day.

The "EOBT proposal" and "Flights" sections are separated by a Splitter or horizontal
separator which allows the size of these sections to be adjusted according to the user's
needs. Placing the mouse cursor between the two sections causes its form to change.
Clicking the mouse at this moment will cause a horizontal line to appear between the
two sections. This line can then be dragged upwards or downwards with the mouse to
modify the size of the sections.

In the lower part of the sections there is a "Hide/Show" button which allows the
"Flights" section to be hidden or shown, thus allowing more space for the EOBT
Proposal section.

Below details are given on each one of these three sections.

Flights

Fights
: . 3
Flight ARCID | ARN Linkege ’T“,fpe aoEP  ppEs  |rL. (Cament lppopr FRL - Ema BT cTOT [saws (g (TPL Dxeouled (;%'E 'g] . Eﬂﬁe EESLET‘ .
188265 EC-HX §CRIZ BO AC 1730 70 1735 1845 8% Visible 0 059 006 010
leg208 EC-JEF §CRIZ SO SCQ 173 735 1730 1855 1849 Visible 0 104 010 006
B3z EC-WE §CRIZ BO  Sa 1735 1735 1715 185 1845 Visible 0 104 008 010
188397 EC-JCL 4 CRJZ SDR BCN 17:35 17:35 17:20 1840 1830 Visible 0 049 0.08 0:10
188582 EC-HYG 7 CRJZ M&D A7 17:35 17:35 17:35 1830 1824 Visible 0029 020 0:06
1B8724 EC-JYV 6 CRJS MAD 0PO 17:35 17:35 17:15 1840 1831 Visible 0 036 020 0:09
IBB278 ECHTZ BCRIZ SDR MAD 1735 1735 173 133 1815 Visible 003 006 020
188314 EC-HHY §CRIZ BCN  BJZ 1740 1740 1745 1815 1910 Visible 0120 010 005
183540 PH-DMY DDHEC MIC  PMI 1750 17E0 1780 1845 1833 Visible 0038 005 012
188799 EC-HHI §CRIZ TRN  BCN 1750 17E0 1745 1915 1905 Visible 0 108 007 010
88255 PH-DMU 5DHEC BCH  EAS 1750 1750 1885 1920 1915 Visible 015 010 005
88317 ECikZ 2CRIZ MRS MAD 1750 1750 1745 1930 1910 Visible 0 110 o0 020
legase EC-JEN 4CRI2 BIO  SCQ 1755 785 1725 1855 1849 Visible 0 048 008 006
188848 EC-JEE 4 CRJZ WLC sva 17565 17:55 17:45 19:00 1850 Visible 0 050 0.05 0:10
188324 EC-HCG 2 ATT2 MaD EAS 18:00 18:00 18:05 1915 1910 Visible 0 050 020 0:05
1BB462 EC-IDC 6 CRJZ SvQ ovD 18:00 18:00 17:55 19:30 1924 Visible 0 114 010 0:06
188235 ECITU 4CRIZ SN AC 1820 1820 1815 1920 1810 Visible 0 040 010 010
188500 PH-DM 10 DHSC PMI  MAH 1820 1820  1BAD 1855 1841 Visible 0 009 012 014
IBB8T2 EC-JS 7CRIZ MAD SDR 1820 1820 1900 1915 1909 Visible 002 020 006
188270 EC-HEY S ATIZ M AGP 1825 1825 1B 1915 1905 Visible 0030 o0 010
lBgs54 ECGO SCRIZ MAD 80D 1830 1830 1800 1945 1937 Visible 0 047 020 008
lBg220 ECIRI 7CRIZ MAD TRN 1830 1830 1835 203 2028 Visible 0138 020 007
lBg328 ECIA 3DHEC MAD VT 1830 1830 2045 1935 1929 Visible 0 03 020 06
1BB436 EC-IIB 10 DH8C VLC 1BZ 18:35 18:35 18:25 1920 1910 Visible 0 030 0.05 0:10
188458 EC-HEJ 10 AT72 VLC AGP 18:35 18:35 18:30 2000 1950 Visible 0 110 0.05 0:10
1B8600 EC-JZV 7 CRJ§ MAD LEI 18:35 18:35 18:05 19:40 1932 Visible 0 037 020 0:08
IBB347 ECizP 5CRIZ EID  VIC 1840 1840 1835 1945 1940 Visible 0 05 006 05 @
< >

The Flights section shows a list of all flights in the flight plan for a given day. For each
flight we can see the following information:

o '( - number of flights.
0 , Aircraft registration number.

0o #',) indicates the number of the flight by its order within the
aircraft's flight plan.

o /-* aircraft type or fleet.
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0 airport of departure of the flight.
airport of destination of the flight.

o1 &!2" % 3 Original departure time from blocks,
specified in the flight plan.

- # " Estimated departure time from blocks (the original time may be
modified with messages during the course of the day).

o1 o )'!'2"% 3 the earliest possible time that a
flight can depart from blocks. This is calculated using the flight plan information
for the aircraft making the flight and the information on airports and types of
aircraft contained in the ABCD database.

o "1 & #2" $. 3
specified in the flight plan.

Original entry time into blocks,

1 & 3 Estimated aircraft landing time.
1% #2"$. 3 Actual time of aircraft's entry into blocks.
-11-3 & 2! 3 time of departure from blocks of a

regulated flight.

according to the type of messages a flight receives, its status may be:

0 ) planned flight
o 4& & flight modified by some type of message
o ' & flight that has been assigned a CTOT
o -#% & flight cancelled
0 flight which has already taken off
0 $ & flight which has already landed
# Number of delay messages sent for this flight.
0 1 & & 3 estimated time between

aircraft take off and landing.
$ & actual TTLET of the flight

0 1 03 estimated time elapsed between the aircraft's
departure from blocks and the moment of take-off.

$ & 1 03 Actual Taxi Time (ADEP).
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0 O 1 3 estimated time elapsed between the aircraft's landing
and its entry into blocks.

0 $ & 1 3 Actual Taxi Time (ADES).

0 14# #2 #& 3 minimum time required to carry out
aircraft turnaround operations in the airport.

0 * Difference between a flight's CTOT (if assigned) and the EOBT
+ Taxi Time (ADEP).

0 * 1" 3 Difference between a flight's FPL EOBT and its
Current EOBT.

0 *1"3 Difference between a flight's FPL EIBT and its AIBT if the
flight status is Executed or the difference between FPL EIBT and ETA if the
flight status is other than Executed.

Each time that the application information is updated (once every minute) all flights that
have been maodified in some way are shown in blue, either through the reception of a
new message or a change in the EPOBT.

Right-clicking on the selected flight will open the following menu of options.

‘L, [Histc:ry )

= Print
EL|| Export to Excel

The History option makes it possible to consult messages which the flights involving
the selected aircraft have received up to the present time, using the screen of the same
name:
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!
$$& 113

EC-IA

12/05/2009

= T Departure | Arrival
M-Immc..!mfg !#fc [so o e e cror | T [T B o
i 0 DU T o g
1A
ARCID: 188395 Reception date: 11/05/2009 15:38 Status: Visible Message Type: EQT  ARN: EC-IGE
B ARCID: 1B8395 Reception date: 11/05/2003 20:54 Status: Visible Message Type: EQT  ARN: EC-IIA
= IB2304 1 DHEC MAD BJZ 1415 1415 14:10 1526 1520 Visible 0 D45 020 005 035 0:00 -0:08
fow ARCID: 1B8304 Reception date: 11/05/2009 12:01 Status: Visible Message Type: EQT  ARN: EC-lIA
i ARCID: 1B8304 Receptien date: 11/05/2008 15:38 Status: Visible Message Type: EQT  ARN: EC-IGE
ARCID: 1B8204 Reception date: 11/05/2009 20:54 Status: Visible Message Type: EQT  ARN: EC-lIA
= 183307 2 DHEC BIZ MAD 1610 1900 1550 1720 1950 Updated 3 045 0:05 020 0.5 250 230
ARCID: 1B8307 Reception date: 12/05/2009 06:06 Status: Updated Message: ED (EOBT: 17:00 12/05/2008 - EIBT: 17:50 12/05/2008)
ARCID: 1BB07 Reception date: 12/05/2009 06:06 Status: Updated Message: ED (EOBT: 17:00 12/05/2009 - EIBT: 17:50 12/05/2009)
ARCID: 1B8307 Reception date: 12/05/2009 06:06 Status: Updated Message: ED (EOBT: 13:00 12/05/2009 - EIBT: 13:50 12/05/2003)
ARCID: 1B8307 Reception date: 11/05/2008 12:01 Status: Visible Message Type: EQT  ARN: EC-lIA
ARCID: IBB307 Reception date: 11/05/2009 15:38 Status: Visible Message Type: EQT  ARN: EC-IGE
£ ARCID: 1B8307 Receptien date: 11/06/2008 20:54 Status: Visible Message Type: EQT  ARN: EC-IIA
= 1B8%28 3 DHEC MAD MIT 1830 18:30 20045 1935 1929 Visible 0 039 0:20 0:068 035 0:00 -0:06
£ ARCID: 188328 Reception date: 11/05/2009 12.01 Status: Visible Message Type: EQT  ARN: EC-lIA
ARCID; 1B8928 Reception date: 11/05/2009 15:38 Status: Visible Message Type: EQT  ARN: EC-IGE
Status: Visible Message Type: EQT  ARN: EC-lIA

ARCID: 1B8328 Reception date: 11052009 2054
L]

[fomis | [ |

In the top right corner we can see the aircraft registration number to which the list of
flights refers and the date for which the consultation applies.

The rows shown in grey signify the flights included in the aircraft's flight plan for the day
selected. The columns shown for each flight coincide with the columns described in the
previous "Flights" section.

Clicking on the "+" symbol which appears to the left of each flight opens a list of the
messages which this flight has received during the day selected.

Additionally in the top left corner of the table there are three symbols:

0
0

“1": hides all messages for all flights
“2" and “*": shown all messages for all flights
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To hide the messages for a single flight, click on the symbol "-" which appears to the
left of each flight.

To exit from this window, close it using the button located in the top right corner (red
button with a white X)

EOBT proposal

The EOBT Proposal section is only shown if we are working in level 2 or level 3. For
level 2 a list of flights is shown in the flight plan whose EPOBT does not comply with
the tolerance window specified in the application parameters. For this reason the
ABCD suggests a new EOBT for these flights. The same applies for level 3, with the
difference that in level 3 the stability criteria defined in the application parameters must
also be complied with.

EOBT proposal

FPL Executed FPL
Linksge  AC FPL_|Curet |EOBT  EOBT FPL Sert  |FPL Erecuted
Flight ARCID | ARN | b PDEP |ADES EOBT |EOBT |propossl |tmestamp | EBT |ETA ABT (CTOT Sets Ipiws |rriger |vrier  |f@dfime (Tadfime  TedTh

1B2856 PH-DMU 5 DHEC BCN EAS 17:50 1750 18:55 16:56 1920 1915 Visible 0 115 0:10 0:05
1B8872 EC-US 7 CRJ2  MAD SDR 1820 18:20 19:10 16:59 1915 19:08 Visible 0 029 0:20 0:06
|B2528 EC-lIA A 20:45 17:03 19:29 Visible 0033

< >

The information shown for each flight is the same as in the Flights section, with the
exception of 2 columns:

o substitutes the EPOBT column of the Flights section since
the EPOBT is converted into a real EOBT proposal.

o " the time at which the EOBT proposal was last updated.

Each time that the application information is updated, the new EOBT proposals that
have appeared are shown in blue, along with the flights that have undergone changes
in an existing proposal.

Clicking on a selected flight opens a menu of options which can be used to save a DLA
message.

#  Save DLA Message
ﬂ Hide ECET proposal
f-4 Show all EOBT proposal

(= Print
Export to Excel

By selecting the Save DLA Message option, ABCD will open a screen with a template
that allows a DLA message to be submitted:
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DLA Message E] D@@

Message

MX PAREF7X BRUEP7X]

WLCOWY

DLA-ANES.. -LE.. .DODO-LE.. DOF/050100

[ |[ o |

In the bottom right corner is the Save button, which saves the text message shown to a
folder in the server where the DLA application is held (at present in the FTP), and the
Cancel button, which closes the window with the proposed message.

The Close button, in the top right corner (white X on red box in the top right corner of
the screen), also closes the window directly.

By selecting the Hide EOBT proposal option, the selected flight is removed from the list
of proposals and will not be visible to the user

Selecting the option Show all EOBT proposal, shows ALL flights that had been
removed from the list using the previous option.

Search

The Flights section and the EOBT Proposal section show numerous flights with many
different fields per flight. For this reason a search tool with multiple field filters is
available. This tool makes it possible to filter the flights selecting the value of a specific
field. If successive filters are applied, these are added cumulatively; that is, the system
shows only those entries which satisfy each and every one of the conditions which
have been added.

Search

Day ARN ADEP [(A)  ~| ADES [ ||  ACType (A v satus [ v | | &)

The first option of the multiple field filters is always (All). To undo the search criteria for
a filter, select (All) in this filter.
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Multiple field filters only filter for the field to which each filter refers. These filters refer to
the main identifiers or the most useful fields of the filter (dates, registration numbers,
airports, etc). These filters always function by selecting a value from a drop-down
menu.

The Search tool, identified by the magnifying glass icon, makes it possible to search for
text which has been entered in a cell in any of the fields of the attached table. The tool
functions for any position inside any cell, but it also takes into account spaces, hyphens
and other characters.

The Search tool works cumulatively with the multiple filter, being effective only on the
entries already filtered.

The filter tools only function to locate entries or visualise entries with a certain
characteristic (dates, registration numbers, airports, etc), but they do not have any
effect on the screen currently being viewed. Once the entry which we are searching for
has been located, the desired action must be carried out by selecting the flight,
choosing an option from among those offered in the drop-down menu opened by right-
clicking the mouse. It should be remembered that left- clicking with the mouse selects
an item, while right-clicking opens a drop-down menu with actions possible on the
selected item.

As well, the two list of flights can be ordered alphanumerically by clicking on the title of
the selected column (when information is shown ordered by one column, a triangle with
vertex pointing upwards will appear next to the name of the column).

FPL Current

ADEF  |ADES  leqpr “|EDET

In this way it is possible to order the list alphanumerically by one of its columns. This
function, which is very useful when presenting information or searching for entries, can
be combined with any search or selection filter. That is, it is always possible to order
any partial list by any column. Selecting a previously-ordered column for a second time
will cause the entries to appear in reverse order. The head of the column will show a
triangle with vertex pointing downwards to show that the information is in reverse
alphanumerical order.

Main Screen — Missing Data

This screen shows the flights for the selected day which are missing some important
data such as the assignment of registration numbers to flights.
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|| Fights Nyfsing eta | Arcaft Dy Summery | Arcreft Types Day Summery )
# 12/05/7009

Searcn

| |

Missing data

ARN ADEP  |ADES ACTYPE EOBT | Status Message ~

ECKZ WAD BRI CREZ 12 20 Visible  ADES related 1o IBS082 - 12/05/2008 Is migsing (ER)

EC-IKZ BRI MAD CRJ2 12/05/2009 12:00  Visible ADERP related to IB8083 - 12/05/2008 is missing (BRI)
SDR TFN 12/05/2009 11:45  \iisible The ARN related to IBS0S6 /05/2009 is missing (ARN: )
TEN DR 120520091540 Visible  The ARN releted to |B80S7 - 12/05/2009 is missing (ARN:
PMI 1BZ 12/05/2009 05:05  \isible The ARN related to IB8100 - 12/05/2009 is missing (ARN: )
Bz PMI 120520090500 Visible  The ARN releted 1 |B2101 - 12/05/2009 is missing (3RN: )
PMI 1BZ 12/05/2009 07:25  Visible The ARN related to IB8102 - 12/05/2009 is missing (ARN: )
PMI 1BZ 12/05/2009 17:05  \isible The ARN related to IB8108 - 12/05/2009 is missing (ARN: )
B2 PMI 120520090950 Visibls  The ARN releted o |B108 - 12/05/2009 is missing (ARHN; )
PMI 1BZ 12/05/2009 20:06  Visible The ARN related to IB8116 - 12/05/2009 is missing (ARN: )
PMI 1BZ 12/05/2009 08:45  \fisible The ARN related to 1B8122 /2009 is missing (ARN: )
Bz PMI 120520091815 Visible  The ARN releted o |B8123 - 12/05/2009 is missing (ARN:
1BZ PMI 12/05/2009 D6:10  Visible The ARN related to IB8125 - 12/05/2009 is missing (ARN: )
AP SDR 120520090700 Visible  The ARN releted 1 |B2170 - 12/05/2009 is missing (3RN: )
MLN LEI 12/05/2009 15:50  Visible The ARN related to IB8253 - 12/05/2009 is missing (ARN: )
GRX MLN 12/05/2009 14:30  \isible The ARN related to IB8254 - 12/05/2009 is missing (ARN: )
M GRX 120520091375 Visibls  The ARN releted to |B2255 - 12/05/2009 is missing (ARMN: )
SDR VLC 12/05/2009 19:20  Visible The ARN related to IB8257 - 12/05/2009 is missing (ARN: )
AGP MLN 120520091200 Visible  The ARN releted o 1B2268 - 12/05/2009 is missing (3RMN: )
BCN ABC 120052009 19:20  Visible The ARN related to 1B8294 - /2009 is missing (ARN: )
ABC BCN 121052009 05:20  Visible The ARN related to IB8295 - 12/ 09 is missing (ARN: )
BZ WD 120520090600 Requlsted  The AR releted to |B2305 - 12/05/2009 is missing (ARMN: )
BIZ BCN 12/05/2009 06:05  \isible The ARN related to 1B8313 - 12/05/2009 is missing (ARN: )
MAD EAS 12/05/2009 07:30  \isible The ARN related to IB8316 - 12/05/2009 is missing (ARN: )
B MAD 120520090530  Regulsted  The ARN related to |BE317 - 12/05/2009 is missing (ARMN:
EAS MAD 12/05/2009 09:15  Visible The ARN related to IB8318 - 12/05/2009 is missing (ARN: )
BCN  SOR 120520091900 Visible  The ARN releted 1o |B2396 - 12/05/2009 is missing {3RMN: )
LEl BCN 12/05/2009 17:00  Visible The ARN related to 1B8425 - 12/05/2009 is missing (ARN: )
IBZ VLG 12/05/2009 08:50  Visible The ARN related to 1B8431 - 12/05/2009 is missing (ARN: )
we  aGp 120520090500 Visible  The ARN releted to |B3454 - 12/05/2009 is missing (ARN: )
AGP vLC 12/05/2009 06:55  Visible The ARN related to IB8455 - 12/05/2009 is missing (ARN: )
VLC AGP 12/05/2009 10:05 \isible The ARN related to IB8456 - 12/05/2009 is missing (ARN: )
MAD  LEW 120520091850 Visible  The ARN related to |B84T2 - 12/05/2009 is missing (ARMN:
PMI MAH 12/05/2009 12:25  Visible The ARN related to IB8488 - 12/05/2009 is missing (ARN: )
PMI MAH 120520090675 Visible  The ARN releted 10 |B2430 - 12/05/2009 is missing {3RMN: )
MAH PMI 121052009 07:25  Visible The ARN related to 1B8431 /2009 is missing (ARN: )
PMI MaH 12/05/2009 14:45  \isible The ARN related to IB8494 - 12/ 09 is missing (ARN: )
MEH  PMI 120520081335 Visible  The ARN releted 1o |B3435 - 12/05/2009 is missing (ARMN: )
MAH PMI 12/05/2009 15:558  Visible The ARN related to IB8437 - 12/05/2009 is missing (ARN: )
MAD PNA 12/05/2009 13:10  Visible The ARN related to IBB534 - 12/05/2009 is missing (ARN: )
BCN MRS 120520091440 Visible  The ARN related to |BBS64 - 12/05/2009 is missing (ARMN:
MRS BCN 12/05/2009 16:20  Visible The ARN related to IB85E5 - 12/05/2009 is missing (ARN: )
BN wIT 120520091800 Visible  The ARN releted 1o |B2570 - 12/05/2009 is missing (3RMN: )
LEI MAD 1200572009 05:30  Visible The ARN related to |1B8531 - 12/05/2009 is missing (ARN: )
AN =] ANNEFINNG 1400 Vhinible The ADM coltad 4n IDERGO  1IMEFNG in cminnine ADM- | b

Clock: 17:03 Level 3

It also shows warning messages when important data is missing from the data base,
such as airports, aircraft types and aircraft and TTM for a given airport and type of
aircraft. The possible messages are as follows:

ADERP related to ARCID XXXX is Missing:
ADES related to ARCID XXXX is Missing

The Aircraft Type related to ARCID XXXX is missing
The ARN related to ARCID XXXX is missing
The TTM related to ARCID XXXX is missing

oNeoNoNoNe]

When one of these messages appears the database has to be updated to complete the
necessary information. If not, these flights will not be taken into account by the ABCD.

This screen also has a Search section which makes it possible to easily locate errors in
a specific flight.
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It works in the same way as the Search tool in the Flights screen.

Main Screen — Aircraft Summary

The Aircraft Summary screen shows information on the planes and flight plans for a
selected day. It consists of two parts:

In the upper part there is a summary for each aircraft and day with the following

information:
o Aircraft registration number.
0o ,) ( Number of valid flights for an aircraft.
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*1"3 Difference between the FPL EOBT and the
Current EOBT for an aircraft's flights.

*1"3 Difference between the FPL EIBT and the AIBT
(if the flight status is Executed) or the difference between FPL EIBT and ETA
(if the flight status is other than Executed) for an aircraft's flights.

* Difference between CTOT (if assigned) and the EOBT + Taxi
Time (ADEP) for an aircraft's flights
# Number of delay messages sent for an aircraft's flights.
$ & -5 Number of CTOT update messages received for an

aircraft's flights.

, ) '( % (& & *6 7 #8 : Number of flights of
the aircraft with departure delayed by more than 15 minutes.

In the lower part of the screen there is a summary by day. The information shown is the

following:
0o ,) $ Number of aircraft with a flight during the day
consulted.
0o ,) ( Number of valid flights in the given day.
0o ,) & Number of flights which have been regulated

;Jluring the day.

*11" 3 Difference between the FPL EOBT and the
Current EOBT for all of the day's flights.

*1"3 Difference between the FPL EIBT and the AIBT
(if the flight status is Executed) or the difference between FPL EIBT and ETA
(if the flight status is other than Executed) for all of the day's flights.

* Difference between CTOT (if assigned) and the EOBT +
Taxi Time (ADEP) for all of the day's flights.
# Number of delay messages sent for all of the day's flights.
-1 % & Number of CTOT update messages received for all of

the day's flights.

' *11"3 $ Average departure delay
per aircraft.
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*1"3 $ Average arrival delay per
aircraft.

*11" 3 ( Average departure delay for
the aircraft per flight.

' *1"3 ( Average arrival delay for the
aircraft per flight.

* ( The average ATFM delay per flight.

$ % ( # Registration number of aircraft with the most
delay messages and number of messages received.

$ % ( -1 % & Registration number of aircraft with
the most CTOT messages and number of messages received.

# *11"3 % Registration number of aircraft
with the longest departure delay and the value of this delay expressed in hours
and minutes.

#' 13 ARCID of the flight with the
longest departure delay and the value of this delay expressed in hours and
minutes.

#' *1"3 $ Registration number of aircraft with
the longest arrival delay and the value of this delay expressed in hours and
minutes.

#' *1"3 ARCID of the flight with the longest
arrival delay and the value of this delay expressed in hours and minutes.

#' * 3% Registration number of aircraft with the
longest ATFM delay and the value of this delay expressed in hours and
minutes.

#' * ARCID of the flight with the longest ATFM
delay and the value of this delay expressed in hours and minutes.

) (% (& & *6 7 #8 : Number of flights per
day with departure delayed by more than 15 minutes.
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Main Screen — Aircraft Types Summary

In the Aircraft Types Summary screen there is a summary by fleet (or aircraft type) and
day.

The information shown for each fleet is the following:

0 $ Type of aircraft or fleet to which the summary applies.
0
0o ,) $ Number of aircraft in the fleet which have a valid flight

on the day for which the consultation applies.
0o ,) ( Number of valid flights in the given day.

0o ,) & Number of flights by the fleet which have
been regulated during the day.
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*1"3 Difference between the FPL EOBT and the
Current EOBT for all flights by the fleet during the day.

*1"3 Difference between the FPL EIBT and the AIBT
(if the flight status is Executed) or the difference between FPL EIBT and ETA
(if the flight status is other than Executed) for all flights by the fleet during the
day.

* Difference between CTOT (if assigned) and the EOBT +
Taxi Time (ADEP) for all flights by the fleet during the day.

# Number of delay messages sent for all flights by the fleet
during the day.

-1 % & Number of CTOT update messages received for all
flights by the fleet during the day.

*1"3 $ Average departure delay
per aircraft in the fleet.
' *1"3 $ Average arrival delay per aircraft
in the fleet.
' *11"3 ( Average departure delay per
flight by the fleet.
*1"3 ( Average arrival delay per flight by
the fleet.
* ( The average ATFM delay per flight by the
fleet.
$ % ( # Registration number of fleet aircraft with the

most delay messages and number of messages sent.

$ % ( -1 % & Registration number of fleet aircraft
with the most CTOT messages and number of messages received.

#' *1"3 % Registration number of fleet
aircraft with the longest departure delay and the value of this delay expressed in
hours and minutes.

# *1"3 ARCID of the fleet flight with the
longest departure delay and the value of this delay expressed in hours and
minutes.
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0o # *1"3 % Registration number of fleet aircraft
with the longest arrival delay and the value of this delay expressed in hours and
minutes.

o # *1"3 ARCID of the fleet flight with the longest
arrival delay and the value of this delay expressed in hours and minutes.

o # * % Registration number of fleet aircraft with the
longest ATFM delay and the value of this delay expressed in hours and
minutes.

o # * Y ARCID of the fleet flight with the longest ATFM

delay and the value of this delay expressed in hours and minutes.

HELP

The Help option gives a reference to the version of the system in use and gives access
to the latest version of this manual.

Help — User Manual

In the Help menu, selecting the User Manual option gives access to the latest version
of the ABCD User's Manual in PDF format.
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This document can be manipulated in the usual ways associated with this format (can
be saved, printed, searched, etc) and the tools for these actions are in the top part of
the screen, in the toolbar.

To exit from this screen, click the Close button located in the top right corner.

Help — About ABCD

In the Help menu option "About ABCD" there is information on the version of the
application currently in use.
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In the same way as for the "User Manual”, to exit from this screen it is necessary to
click on the Close button located in the top right corner
of the window.
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GLOSSARY

AIC Aircraft

ADEP Aerodrome of Departure

ADES Aerodrome of Destination

ADEXP ATS Data Exchange Presentation
AOC Airline Operation Centre

ARCID Aircraft Identification

ARCTYP Aircraft type

ARN ATS Route Network

ARO Air Traffic Service Reporting Office
ARR Arrival Message

ATFCM Air Traffic Flow and Capacity Management
ATFM Air Traffic Flow Management

ATC Air traffic Control

ATM Air Traffic Management

ATS Air Traffic services

ATSU Air Traffic services Unit

CASA Computer Assisted Slot Allocation (CFMU)
CDM Collaborative Decision Making
CFMU Central Flow Management Unit
CHG Change Message

CNL Cancellation message

CTOT Calculated Take-off Time

DEP Departure Message

DLA Delay Message

ELDT Estimated Landing Time

ENV Environment (system)

EOBT Estimated Off-Block Time

EPOBT Earliest Possible Off-Block Time
ETFMS Enhanced Tactical Flow Management System
FMP Flow Management Position (ACC)
FPL Filed Flight Plan

FUM Flight Update Message

GAT General Air Traffic

IFPS Initial Flight Plan Processing System
IFR Instrument flight rules

IRAB Innovative Research Advisory Board
MVT Movements

OPSD Operational Division (of CFMU)
REA Ready Message

RPL Repetitive Flight Plan

SAM Slot Allocation Message

SLC Slot Requirement Cancellation Message
SRM Slot Revision Message

TACOT TACT Automated Command Tool
TTLEET Total Estimated Elapsed Time
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Total Elapsed Time
Time to Insert into the Sequence
Time-Over Target
Time to Remove from the Sequence
Minimum Turn-Around Time

e
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ANNEX 2 — EXAMPLE OF OUTPUT FILES FROM VIRTUAL VERI FICATION

Aircraft information

ARN: EC-GYI

Day: 28/02/2009

Flights: 5

Departure Delay (OBT): -0:12

ATFM Delay Flight max.(OBT): IB8353 (0:01)
Delay (IBT): -0:11

Delay Flight max.(IBT): 1B8908 (0:01)

Flight Plan

L.N: 0; ARCID: 1B8354; ADEP: BIO; ADES: SCQ; FPL EOBT: 06:00; AOBT: 05:57;
FPL EIBT: 07:00; AIBT: 06:59; FPL TTLEET: 0:48; TTLEET: 0:48; FPL T.T. ADEP:
0:06; T.T. ADEP: 0:06; FPL T.T. ADES: 0:06; T.T. ADES: 0:06; CTOT: -; TTM: 0:25;
Status: Executed; Sent DLA's: 0; Sent UPD's: 0; Delay OBT: -0:03; Delay IBT: -0:01

L.N: 1; ARCID: IB8353; ADEP: SCQ; ADES: BIO; FPL EOBT: 07:50; AOBT: 07:51,;
FPL EIBT: 08:50; AIBT: 08:45; FPL TTLEET: 0:48; TTLEET: 0:48; FPL T.T. ADEP:
0:06; T.T. ADEP: 0:06; FPL T.T. ADES: 0:06; T.T. ADES: 0:06; CTOT: -; TTM: 0:25;
Status: Executed; Sent DLA's: 0; Sent UPD's: 0; Delay OBT: 0:01; Delay IBT: -0:05

L.N: 2; ARCID: 1B8387; ADEP: BIO; ADES: ALC; FPL EOBT: 10:15; AOBT: 10:12;
FPL EIBT: 11:30; AIBT: 11:25; FPL TTLEET: 0:59; TTLEET: 0:59; FPL T.T. ADEP:
0:06; T.T. ADEP: 0:.06; FPL T.T. ADES: 0:10; T.T. ADES: 0:10; CTOT: -; TTM: 0:25;
Status: Executed; Sent DLA's: 0; Sent UPD's: 0; Delay OBT: -0:03; Delay IBT: -0:05

L.N: 3; ARCID: IB8908; ADEP: ALC; ADES: TEN; FPL EOBT: 12:10; AOBT: 12:02;
FPL EIBT: 15:10; AIBT: 15:11; FPL TTLEET: 2:42; TTLEET: 2:42; FPL T.T. ADEP:
0:10; T.T. ADEP: 0:10; FPL T.T. ADES: 0:08; T.T. ADES: 0:08; CTOT: -; TTM: 0:25;
Status: Executed; Sent DLA's: 0; Sent UPD's: 0; Delay OBT: -0:08; Delay IBT: 0:01

L.N: 4; ARCID: IB8909; ADEP: TFN; ADES: ALC; FPL EOBT: 15:40; AOBT: 15:41;
FPL EIBT: 18:20; AIBT: 18:19; FPL TTLEET: 2:22; TTLEET: 2:22; FPL T.T. ADEP:
0:08; T.T. ADEP: 0:08; FPL T.T. ADES: 0:10; T.T. ADES: 0:10; CTOT: -; TTM: 0:25;
Status: Executed; Sent DLA's: 0; Sent UPD's: 0; Delay OBT: 0:01; Delay IBT: -0:01
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ARCID: IB8354; Reception date: 28/02/2009 06:12; Status: TakeOff; Message: AD (AOBT: 05:57 28/02/2009 - ETA: 07:00 28/02/2009)
ARCID: IB8354; Reception date: 28/02/2009 07:06 Status: Executed; Message: AA (AOBT: 05:57 28/02/2009 - AIBT: 06:59 28/02/2009)

ARCID: 1B8353; Reception date: 28/02/2009 08:01 Status: TakeOff; Message: AD (AOBT: 07:51 28/02/2009 - ETA: 08:53 28/02/2009)

ARCID: IB8353; Reception date: 28/02/2009 08:46 Status: Executed; Message: AA (AOBT: 07:51 28/02/2009 - AIBT: 08:45 28/02/2009)
ARCID: IB8387; Reception date: 28/02/2009 10:21 Status: TakeOff; Message: AD (AOBT: 10:12 28/02/2009 - ETA: 11:20 28/02/2009)
ARCID: 1B8387; Reception date: 28/02/2009 11:33 Status: Executed; Message: AA (AOBT: 10:12 28/02/2009 - AIBT: 11:25 28/02/2009)
ARCID: IB8908; Reception date: 28/02/2009 12:15 Status: TakeOff; Message: AD (AOBT: 12:02 28/02/2009 - ETA: 14:48 28/02/2009)
ARCID: IB8908; Reception date: 28/02/2009 15:13 Status: Executed; Message: AA (AOBT: 12:02 28/02/2009 - AIBT: 15:11 28/02/2009)

ARCID: 1B8909; Reception date: 28/02/2009 15:50 Status: TakeOff; Message: AD (AOBT: 15:41 28/02/2009 - ETA: 18:18 28/02/2009)

ARCID: IB8909; Reception date: 28/02/2009 18:20 Status: Executed; Message: AA (AOBT: 15:41 28/02/2009 - AIBT: 18:19 28/02/2009)

Sequence of messages

=HEADER
RCV,2009/02/28 06:12
=PRIORITY

QU

=DESTINATION TYPE B
STX,VLCOWYW
STX,BIOOOYA
=ORIGIN

BIOKQIB

=DBLSIG

YW

=MSGID

280612

=SMI

MVT

=TEXT
IB8354/28.ECGYI.BIO
ADO0557/0610 EA0700 SCQ
PX018

Sl
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=HEADER
RCV,2009/02/28 07:06
=PRIORITY

QU

=DESTINATION TYPE B
STX,VLCOWYW
STX,BIOOOYA
STX,EINDAXH
STX,SCQOPYA
=ORIGIN

SCQKQIB

=DBLSIG

YW

=MSGID

280705

=sMmI

MVT

=TEXT
IB8354/28.ECGYI.SCQ
AAD655/0659

s

=HEADER
RCV,2009/02/28 08:01
=PRIORITY

QU

=DESTINATION TYPE B
STX,VLCOWYW
STX,BIOOOYA
STX,EINDAXH
STX,SCQOPYA
=ORIGIN

SCQKQIB

=DBLSIG

Yw

=MSGID

280759

=sMmI

MVT

=TEXT
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IB8353/28.ECGYI1.SCQ
AD0751/0758 EA0853 BIO
PX017

SI REVISION GOLPES OK

=HEADER
RCV,2009/02/28 08:46
=PRIORITY

QU

=DESTINATION TYPE B
STX,VLCOWYW
STX,BIOOOYA
=ORIGIN

BIOKQIB

=DBLSIG

Yw

=MSGID

280845

=SMmI

MVT

=TEXT
IB8353/28.ECGYI.BIO
AA0840/0845

sl

=HEADER
RCV,2009/02/28 10:21
=PRIORITY

QU

=DESTINATION TYPE B
STX,VLCOWYW
STX,BIOOOYA
=ORIGIN

BIOKQIB

=DBLSIG

Yw

=MSGID

281020

=SMmI

MVT
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=TEXT
IB8387/28.ECGYI.BIO

AD1012/1020 EA1120 ALC

PX030
Sl

=HEADER
RCV,2009/02/28 11:33
=PRIORITY

QU

=DESTINATION TYPE B
STX,ALCEXYA
STX,VLCOWYW
=ORIGIN

ALCKQIB

=DBLSIG

B

=MSGID

281132

=sMmI

MVT

=TEXT
IB8387/28.ECGYI.ALC
AA1120/1125

s

=HEADER
RCV,2009/02/28 12:15
=PRIORITY

QU

=DESTINATION TYPE B
STX,ALCEXYA
STX,VLCOWYW
=ORIGIN

ALCKQIB

=MSGID

281213

=SMI

MVT

=TEXT

Developments

e
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IB8908/28.ECGYI.ALC
AD1202/1213 EA1448 TEN
PX040

S| 7 DAA

=HEADER
RCV,2009/02/28 15:13
=PRIORITY

QU

=DESTINATION TYPE B
STX,VLCOWYW
=ORIGIN

TFNKQIB

=DBLSIG

Yw

=MSGID

281513

=SMI

MVT

=TEXT
IB8908/28.ECGYI.TFN
AA1508/1511

s

=HEADER
RCV,2009/02/28 15:50
=PRIORITY

QU

=DESTINATION TYPE B
STX,VLCOWYW
=ORIGIN

TFNKQIB

=DBLSIG

YW

=MSGID

281549

=SMI

MVT

=TEXT
IB8909/28.ECGYL.TEN
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AD1541/1549 EA1818 ALC
PX042
Sl

=HEADER
RCV,2009/02/28 18:20
=PRIORITY

QU

=DESTINATION TYPE B
STX,ALCEXYA
STX,VLCOWYW
=ORIGIN

ALCKQIB

=MSGID

281819

=sMmI

MVT

=TEXT
IB8909/28.ECGYI.ALC
AA1815/1819

s
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ANNEX 3 — EXAMPLE OF ABCD REPORT FROM AIRLINE VALID ATION

0 s #$ S ;
% & % & % & % &
0 , / 213 14 55 +134 A+ 14 13 a2,
613/ 3143 31+ 3143 "#$ 113 +142 1+ 14 1). ER 12
(23) 313 312 3146 "# S .13 2y 13 1/ 1). 3 12,
6/4/ 313 316 .31). . 1)9 13 19 1). )3
6/9+ 312, 3126 31 2. 126 13 1/ ). / a3
[ 31 312) 3122 TH S 146 1)/ 1+, 13 14) ) 13
6)62 41, 41, 3133 "# SN 132 A 13 1+, ) )3
63 413 413 .41) 4§41t +1/ 13 a0 1+ E 4 13
6332 4143 41* 416 316 "# $ .19 139 16 14 1 ). 14 )3
642 4123 413 41 TH$ 4143 +144 1+, 1+ 1+ 12 )3
646+ 41). 41). 412 "4 $+13 +1+ 13 13 A+ 1 2 13
6963 91). 912 91+ 31+ # $+13 +13 1+, 1+ 1 ). 1+ 13
6623 413 3133 3132 13 1+ 12 1)3
66", 413 3133 31 13 ErS 13 13
664. 3133 31+ ). 19 14 123
6.+ 913 4133 4133 316  "# $+12* +1)9 14+ 1+ 1) 142 12
6/23 413 41+ 313 #$.13% a3, 14 14 13 1 2 )3
6. 31 31 312+ " $ 142 149 14) bk 1+, ER 2 )3
66+ 3. 312 31 RERY 1)3 14+ 16 14 1 ) 1)3
69/ 4133 4123 413 3142 "# $ +146 +1)3 14) 13 1) 1+, 1)3
6043 43 4l 4143 3143 "# $.13. 13) A+ 13 1 ). 1+2 a2,
62)6 41). 41 0 13 14 1/ A 23
6263 413 4142 414/ "# S .13 1+ 14 13 1+, 1 3 3
6+ 413 4149 412) "4 $ 139 +14) 16 19 1+ 1 2 )3
6326 413 313 413 "#$ .12, 1" 1) 1+ 13 1 3 123
60/, 4133 41 4124 TH S 4143 +146 1). 1 1+ Lo 123
6/'6 41).  41+2 A1) # $ 13 114 13 16 14 1 2 3
(626 41). 41 0 136 14 14 13
6.2 41+ 313 3133 "H 0§ 1% 173 13 13 A+, * 13
644+ 413 413 4129 "# $.13) +1/ 16 1+, 1+, E 2 13
6/+2 4133 4123 41 313 "4 $ 41+ +14) 1+, A+ 1) kv 3
6)4. 413 416 41 "4 $.1)3 a2 1+, ar 1+, 1 2 13
6)3 4123 412, 412 H$ L +lbr 13 13 1+ 12 )3
642. 4143 41, 4142 "# S 126 3+ 13 13 14) i ) 13
69 412, 413 412 33 # $ .17 a3/ 14 19 E ). ax 13
69+ 412 4123 419 312, “# $.123 1+ EeS 16 1) A 13
636+ 4143 41)3 4143 312+ 123 14 13 1) 1+, 13
6249 41°3 4123 4173 3123 139 13 13 1) 1+2 1)3
63/+ 3 . 312 . 4123 41)9 4123 3123 1 16 19 1) 14 12
663+ 312, 316 316 .31)6 413 412, 4126 +13 13 1) 1+ 2 )3
621+ 3123 3123 3123 3123 3123 41% 41 41 1+ 14 13 1+ 2 )3
6. 3123 3123 3123 3123 3123 4l 41¥) 414 1)4 14) 19 140 g 13
633 3123 3123 3123 3123 3123 91 4134 9143 313 +1) 14 13 1) 142 1)3
6349 3123 3123 312 312, 312, 41 412 41)6 13 14 13 1+ 1 2 1)3
664+ 31 310 3126 3126 3126 41 4143 4l 3173 13+ 14 13 1 ) 14 12
666+ 3% 31n a1 317 31% 9L, 419 919 313 +1.3 14 19 1 ) 143 1)3
6932 313 313 312 312 312 91 9143 91). 3132 +1) 1+ 13 1 ) 14) 1)3
6942 313 313 4314 431 431, 91+ +4133 91 313 +1+ 1+ 13 1+ 12 1)3
623+ 313 313 41 1. 41, 413 9L, 912 .41+ 147 14 1+ 1 4 1 1)3
)+ ! a1 412 412 412 9L 4l 916 413 13 13 9 1 ) 142 1)3
623 4. AL a1+ 4L+ 41+ 91+ 9143 91+ 413 132 13 1/ 1 ) 14+ 1)3
6366 41 4L 3134 .41k 41+, 913 916 91) 14 1) 143 E 1 3 123
694 4L 4L AL 4L 41 91+ Olr. 914) 139 1). 1+ 1 3 123
66+9 4. AL AL a1. 41, 613 616 61) 4146 1t 19 142 1), 16 13
6l 4L 4L 313 313y 313 4133 413) 413 41+ 12 13 16 El ) 1+2 12
6t/ 413 3136 3136 313 91+ 91. 4136 .41+ 1 14 19 1 ) 1/ 1)3
62+2 493 413 412 412 412 9123 91). 9123 +1) 13 13 1+ 1 2 )3
643 ! A1+ 419 419 419 413, 416 413+ a2, A+, 14+ 14) 1 2 )3
64)/ 0 a1+, 414+ 4142 41¥2 913 413 413/ 124 14) 16 13 1 . 13
69). a1+ 41+ 4142 412 4142 9143 9146 91). 179 1). 143 v kS 3 123
6 4143 4143 A1+ 41) 41) 413 413 41 )4 14) 1+ e 1 2 13
6642 v a3 4B 43 41+ 41+ 913 912 91 412 113 14 13 1 ). 1/ 1)3
6264 412 412, 416 46 913 9126 9172 +Lt 1+, 16 14 1 . 13
6)4+ 8 4123 4123 412+ 41) A1) 913 91+3 91+ 123 A+ 1 kTS 4 13
632+ 4123 4123 412)  41% 41, 912 913 9123 41t 1%, 13 13 1 ) a2,
667+ arv. 4 4126 414/ 414 91 9172 13+ A 13 13 13
662 413 413 arv 41 41%  91). 9146 9143 1) e 19 14) 3 23
63'6 a3 4113 413 412) 412) 6L, 612+ ). 149 16 123
663. a3 9143 9L/ 9124 9124  61+3 /14 6126 13/ 1+ 19 13 2 123
646+ 0 4133 4133 91) 912 812 6143 /143 13+ A+, 22 16 123
6)6) 4133 4133 a6 413 413 6L 9132 9133 13) 1+, 1+ 1+ 3 )3
633 4133 4133 41'6 4133 4133 6143 61+ 619 +14 1+ 1+ 13 2 )3
666) 4133 4133 4136 91+2 o142 61+ 612 6122 +1/ 1). 12 14 2 123
6/26 4133 4133 413 4123 4123 613 6L+ 913 17 13 L+ 14 23
6/ 0 4133 6143 613 61+ B  61. /14 [l++ 133 14 14 13 3 )3
6+9. 91. 91 4139 4139 4130 612 61+ 61 +1/ 1+ kv 14 3 )3
6)). 91. 91 912 91). 81).  6l. 61) .9134 122 1). 143 13 3 123
694. oL 9L 4136 414 414 612 613 61) +1) 1+ 144 1+ 1 * 123
696) 91. 9l 919 912+ 9126 61). 61) 6114 13+ 1+ 1)) 1+ 1 2 123
‘0244 9L 9L 91 91.. 81 9133 .6l) 1+, 12, 1+, 123
62)/ 913 61+ 6143 4129 4120 613 /1% J12) 6143 +1.2 1+ 1+ 1 4 1 1)3
6) 913 913 919 41 41 91 912 919 14 14) 14 e 1 6 1)3
613 7 913 913 916 91* .81* 6L+ +21)* 61). 16 1), 1)+ 1+ 1 2 123
62, 91+ 91+ 9142 91+ 1M 612 /146 6123 139 1+ ) 14 1 3 123
64). oL+ 91+ o1+ 9113 913 613 /L. J1+ +143 1+ 14 1+ 1+ 123
619 o1+ 91+ 813 91 91% 6143 613 6126 14 1). 1) 13 1 ) 123
6232 91).  91) 91). 9122 8122 61). 61). .61)* 13 14 13 14 1 3 13
6+) 7 91)3 916 916 916  6L. 61+ 913 1+9 14) 14) EeS 1 ) 3
6) 91)3 916 91 91 613 [1+4 61) 16 1+ 16 13 1 3 123
6+ 013 913 o2 91 914 6L. 9136 913 E 22 140 13 14) ER 2 23
69/9 toe13 913 913 914 914 i+ 613 /L4 912, 4 $+1+3 1+ 13 1). 1 +. 23
62+4 912. 912, 9122 9123 9123  61'3 6133 61% "#$ 13 13 ). 143 13 1 ) 123
632. 912. 912, 912 61 61* 613 61). 61 "# 12 1). 1)) 13 12 3
664) 912, 912, 9122 91% 81% 613 6123 6129 V] 12/ 2. ) 14 3 123
62) 7 9123 912, 912) 012)  61). .61+2 6143 4§12 12) 13 16 1+, E 3 )3
63/2 9123 9123 9123 912) 912) 61 6123 61% 91%  "# $.129 1 16 13 1 ). 14+ 13
634 o1 1% o1 919 819+ /LT /16 4§ Lr ). e 14 ax 12 3
694/ o1 91% o9 913) 913) /1. 6139 /1. 913 "# $.13. 13) 1+, 1+ 1 X A+ a2,
6624 0 o1 o1 o12 912, @12 6123 1. 55 1% 1)/ EeS 1)9 13 12 123
696 91'3 9143 913 91)6 o6 3y 2 "# $+16 +1)+ 1). 1+6 14) kN 4 123
691+ + ! 913 9173 013 81 6133 /L. /N 9130 "# $ 1% 13 1/ E) E 1+2 a2,
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