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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; 
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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. 
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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: 
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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? IBTERM1. 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. 

                                                
1 IBTERM: Flight Planning tool used by Air Nostrum 
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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 
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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. 
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Figure 2: Diagrams for the algorithms used by ABCD calculation engine to calculate 
EPOBT and EOBT proposals 
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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, ICAO 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 0h:15m) 

·  EOBT tolerance window for regulated flight (proposed value 0h:10m) 

·  EOBT tolerance window for non regulated flight (proposed value 0h: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 messages2: 

·  Flight Plans (FPL) 

·  Allocation of aircraft to flights 

·  Flight Plans updates (ASM3) 

·  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. 

                                                
2 Messages information used for the specific case of Air Nostrum airline 
3 ASM: Automated Scheduling Message, see next page for further information 
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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.  
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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; 
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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 EPOBTs of all flights of the day.  

 

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:4 

·  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; 

                                                
4 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 (OBT5, IBT6 
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’. 

                                                
5 OBT delay refers to delay experienced at the flight departure (OBT delay = AOBT-FPL EOBT) 
6 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. 

 

Years 2000 2001 2002 2003 2004 2005 2006 % CAGR7 

Pax 2,6 M 2,8 M 3,4 M 3,6 M 3,8 M 4,7 M 5,3 M + 12,3% 

Ops/year 79.499 88.754 104.531 112.759 125.094 145.424 153.617 + 11,6% 

Ops/week 1.530 1.707 2.010 2.168 2.419 2.795 2.954 + 11,6% 

Airports 38 44 44 48 56 58 59 + 7,6% 

Routes 61 79 79 84 98 117 121 + 12,1% 

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

Table 1: Air Nostrum figures evolution 00-06  

 

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

·  15 DASH8 

·  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 Number of 
Flights On-time Average Delay 

(min) 
Maximum Delay 

(min) 

Madrid Santander 486 79% 12 125 

Santander Madrid 466 89% 8 110 

Valencia Madrid 436 89% 8 255 

Madrid Valencia 422 86% 12 122 

Palma de 
Mallorca Ibiza 420 95% 8 71 

Ibiza Palma de 
Mallorca 414 96% 10 83 

Menorca Palma de 
Mallorca 385 98% 11 92 

Palma de 
Mallorca Menorca 383 96% 7 128 

Almeria Madrid 325 87% 10 110 

Madrid Almeria 325 86% 10 115 

Melilla Malaga 308 95% 12 170 

Malaga Melilla 308 95% 10 157 

Madrid Pamplona 278 89% 9 87 

Pamplona Madrid 278 93% 8 82 

Toulouse Madrid 269 89% 10 80 

Madrid Toulouse 266 69% 13 95 

Valladolid Barcelona 250 90% 11 135 

Madrid Porto 248 79% 12 93 

Porto Madrid 248 86% 11 87 

San 
Sebastian Madrid 244 92% 8 147 

Table 2: Air Nostrum on-time performance figures fo r the 20 most active routes during 
April 09-June 09 8 

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: 
                                                
8 Source: www.flightstats.com 



 

 
������������������������������	��
��������
�������� �������
�����

�������������������

 

 
EUROCONTROL 

ABCD: Aircraft-Based Concept 
Developments 

 

 
Date: 30/06/2009  
Issue: 0      Rev: 3 
Page: 25 

 
 

 

 

 
25 

·  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 EOBTs 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. 

3.2.3 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 EOBTs 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 for a s 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: 

1. Implementation of 1st version of the tool at AOC environment; 

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

3. 1st 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 2nd version of the tool at AOC 
environment; 

5. 2nd 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: 
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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 
1st cycle of the validation. 
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·  Trials execution 

-  1st 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 
2nd cycle of validation. 

-  2nd 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 2nd cycle of validation. 

Selected Days 26/05/2009 
Tuesday 

27/05/2009 
Wednesday 

28/05/2009 
Thursday 

Number of Aircrafts 62 61 62 

Number of Flights 419 420 430 

Number of Regulated Flights 71 81 82 

Total Departure Delay (h:mm) 6:07 22:29 37:26 

Total Arrival Delay (IBT) -8:47 52:41 12:27 

Average ATFM delay per flight 0:00 0:00 0:07 

Average Departure Delay (OBT) per Aircraft 0:06 0:22 0:36 

Average Arrival Delay (IBT) per Aircraft -0:08 0:52 0:12 

Average Departure Delay (OBT) per Flight 0:01 0:03 0:05 

Average Arrival Delay (IBT) per Flight -0:01 0:08 0:02 

Highest Departure Delay (OBT) per Aircraft 2:23 4:33 9:35 

Highest Departure Delay (OBT) per Flight 1:35 2:24 9:55 

Highest Arrival Delay (IBT) per Aircraft 1:55 04:38 6:26 

Highest Arrival Delay (IBT) per Flight 1:12 02:12 2:06 

Number of EOBT proposals made by ABCD 9 11 29 

Number of flights with departure delay > 15 min. 23 31 41 

% delayed flights (departure delay > 15 min.) 5,49% 7,38% 9,53% 

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

-  It is 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. 



 

 
������������������������������	��
��������
�������� �������
�����

�������������������

 

 
EUROCONTROL 

ABCD: Aircraft-Based Concept 
Developments 

 

 
Date: 30/06/2009  
Issue: 0      Rev: 3 
Page: 38 

 
 

 

 

 
38 

7 REFERENCE DOCUMENTS 

[1] ABCD: Aircraft Based Concept Developments - Work Packages n°4 “ABCD 
Tool Prototype Definition” 

[2] IRAB Evaluation of CARE projects 2007 

[3] MSDN library for Visual Studio 2005 

[4] Component One Flex Grid for NET User's Guide 

[5] Microsoft SQL Server 2005 Developer’s Manual 

[6] Screen and Interface design. Springer Science Business + Media 



 

 
������������������������������	��
��������
�������� �������
�����

�������������������

 

 
EUROCONTROL 

ABCD: Aircraft-Based Concept 
Developments 

 

 
Date: 30/06/2009  
Issue: 0      Rev: 3 
Page: 39 

 
 

 

 

 
39 

 


��
��
��
��%'
&��(�&�����	
%'
&��(�&�����	
%'
&��(�&�����	
%'
&��(�&�����	
� ���



 

 
������������������������������	��
��������
�������� �������
�����

�������������������

 

 
EUROCONTROL 

ABCD: Aircraft-Based Concept 
Developments 

 

 
Date: 30/06/2009  
Issue: 0      Rev: 3 
Page: 40 

 
 

 

 

 
40 

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 aircraft.  
 
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. 
 
 

 
 
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. 
 
 
 

 
 
 

 
 

 
 
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.   
 

 
 
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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“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. 
 

 
 

“Export to Excel” 
 
When "Export to Excel" is selected, the user is asked to specify a target folder and 
assign a name to the file. The Excel file will then be created and will be available as a 
standard Excel file. 
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For example, the application could show a list of the flights allocated for a specific 
aircraft: 
 

 
 
 
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. 
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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. 
 

 
 
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.  

 
0 �������� ���� ��� �
�����
�  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.  

 
0 �������� ���� ��� �
�����
  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.  

 
0  !"��������#$��%
#&�%�������'�����&���
'(��
� 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. 

 
0  !"�� ������#$�� %
#&�%� ���� #�#� ��'�����&� ��
'(��
  If the difference 

between the EOBT of a regulated flight and its EPOBT is greater than that 

9����
�
�������

9����
�
��$
��������	�
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defined for the tolerance window, a new EOBT proposal is then generated. The 
initial value of this parameter is 15 minutes. 

 
0 ���)
�
�*�$�
���
�#� ��� ��'�����&� ��
'(��
� 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:  
 

0 ,���
  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.  
 

 
 
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. 
 
 

 
 
 
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.  

?�
���3?��
����	�

?���"�9�������?��
����	�

?������
�?�

? ���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 
 

 
 
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: 
 

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

 
0 �
#.�'�� ,��)��
  indicates the number of the flight by its order within the 

aircraft's flight plan.  
 
0 �/-��*��
  aircraft type or fleet. 
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0 �� 0
  airport of departure of the flight. 
 
0 �� �
� airport of destination of the flight. 
 
0 	0�� !"��1 ��
����&�!��2"��$.��
��3
  Original departure time from blocks, 

specified in the flight plan. 
 
0 -����#�� !"�
  Estimated departure time from blocks (the original time may be 

modified with messages during the course of the day). 
 
0  0!"��1 ���
����0���
)���!��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. 

 
0 	0��  �"�� 1 ��
����&� �#2"��$.� �
��3
  Original entry time into blocks, 

specified in the flight plan. 
 
0  ���1 ��
����&��
���������
���3
� Estimated aircraft landing time. 
 
0 ��"��1�$������#2"��$.��
��3
� Actual time of aircraft's entry into blocks. 
 
0 -�!�� 1-��$�����&� ��.�2!��� �
��3
  time of departure from blocks of a 

regulated flight. 
 
0 ������
   according to the type of messages a flight receives, its status may be: 
 

o �
�
)��
� planned flight 
o 4�&���&
� flight modified by some type of message 
o ��'�����&
  flight that has been assigned a CTOT 
o -�#$����&
  flight cancelled 
o ��.�����
  flight which has already taken off 
o  ��$���&
� flight which has already landed 
 

0 ��#������
  Number of delay messages sent for this flight. 
 
0 	0�� ���  �� 1������  ��
����&�  �����&� �
��3
� estimated time between 

aircraft take off and landing. 
 

0  ��$���&���� �
� actual TTLET of the flight  
 
0 	0�� ���
� �
��� 1�� 03
� estimated time elapsed between the aircraft's 

departure from blocks and the moment of take-off. 
 

0  ��$���&����
��
���1�� 03
� Actual Taxi Time (ADEP). 
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0 	0�����
��
���1�� �3
� estimated time elapsed between the aircraft's landing 

and its entry into blocks. 
 
0  ��$���&����
��
���1�� �3
� Actual Taxi Time (ADES). 

 
0 ���� 1�
#
���� ���#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 modified 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.  
 

 
 
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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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 “1”:  hides all messages for all flights 
0 “2” and “*”: shown all messages for all flights 
 

������!���
���������	�
	���
���	$�$�&��!�!���3��
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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. 
 

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

0  !"�� ��������
� substitutes the EPOBT column of the Flights section since 
the EPOBT is converted into a real EOBT proposal. 

 
0  !"���
��������
� 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. 
 

 
 

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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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. 
 

 
 
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).  
 

 
 

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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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: 
 

0 ADEP related to ARCID XXXX is Missing:  
0 ADES related to ARCID XXXX is Missing 
0 The Aircraft Type related to ARCID XXXX is missing 
0 The ARN related to ARCID XXXX is missing 
0 The TTM related to ARCID XXXX is missing 

 
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: 
 

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

 
0 ���������
��������*�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. 

 
0 ��	������*
  �  Difference between CTOT (if assigned) and the EOBT + Taxi 

Time (ADEP) for an aircraft's flights 
 

0 ��#������
  Number of delay messages sent for an aircraft's flights. 
 
0 ��$�
��&� -�!�5�
  Number of CTOT update messages received for an 

aircraft's flights. 
 

0 ,��)��������
'(���%
�(�&���������&���*�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: 
 

0 ,��)��� ��� �
�$�����
  Number of aircraft with a flight during the day 
consulted. 

 
0 ,��)������	�
'(��
  Number of valid flights in the given day. 

 
0 ,��)��������'�����&�	�
'(��
  Number of flights which have been regulated 

during the day. 
 

0 ��������������������*�1!"�3
  � �Difference between the FPL EOBT and the 
Current EOBT for all of the day's flights. 

 
0 ���������
��������*�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. 

 
0 ��������	������*
� �  Difference between CTOT (if assigned) and the EOBT + 

Taxi Time (ADEP) for all of the day's flights. 
 

0 �������������#�
� Number of delay messages sent for all of the day's flights. 
 

0 ������-�!�����$�
��&
� Number of CTOT update messages received for all of 
the day's flights. 

 
0 �����'�� ���������� ����*�1!"�3����� �
�$����
  Average departure delay 

per aircraft.   
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0 �����'�� ���
���� ����*� 1�"�3� ���� �
�$����
  Average arrival delay per 
aircraft. 

 
0 �����'����������������*�1!"�3�����	�
'(�
� Average departure delay for 

the aircraft per flight. 
 

0 �����'�� ���
���� ����*� 1�"�3� ���� 	�
'(�
  Average arrival delay for the 
aircraft per flight. 

 
0 �����'����	������*�����	�
'(�
� The average ATFM delay per flight. 

 
0 �
�$�����%
�(�������������#�
  Registration number of aircraft with the most 

delay messages and number of messages received. 
 

0 �
�$����� %
�(� ����� -�!��� ��$�
��&
� Registration number of aircraft with 
the most CTOT messages and number of messages received. 

 
0 ��#'���� ���������� ����*�1!"�3� �
�$����
  Registration number of aircraft 

with the longest departure delay and the value of this delay expressed in hours 
and minutes. 

 
0 ��#'���� ���������� ����*� 1!"�3� 	�
'(�
� ARCID of the flight with the 

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

 
0 ��#'���� ���
���� ����*� 1�"�3� �
�$����
  Registration number of aircraft with 

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

 
0 ��#'���� ���
���� ����*� 1�"�3� 	�
'(�
� ARCID of the flight with the longest 

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

0 ��#'���� ��	�� ����*� �
�$����
  Registration number of aircraft with the 
longest ATFM delay and the value of this delay expressed in hours and 
minutes. 

 
0 ��#'���� ��	�� ����*� 	�
'(�
� ARCID of the flight with the longest ATFM 

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

0 ,��)��� ��
'(���%
�(�&���������&���*� 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 �
�$������*��
� Type of aircraft or fleet to which the summary applies. 
0   
0 ,��)��� ��� �
�$����
  Number of aircraft in the fleet which have a valid flight 

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

 
0 ,��)��� ��� ��'�����&� 	�
'(��
  Number of flights by the fleet which have 

been regulated during the day. 
 

"3
���
&���	
��	$����
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0 ��������������������*�1!"�3
  � �Difference between the FPL EOBT and the 
Current EOBT for all flights by the fleet during the day. 

 
0 ���������
��������*�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. 

 
0 ��������	������*
� �  Difference between CTOT (if assigned) and the EOBT + 

Taxi Time (ADEP) for all flights by the fleet during the day. 
 

0 ������ ����� ��#�
� Number of delay messages sent for all flights by the fleet 
during the day. 

 
0 ������ -�!��� ��$�
��&
� Number of CTOT update messages received for all 

flights by the fleet during the day. 
 

0 �����'�� ���������� ����*�1!"�3����� �
�$����
  Average departure delay 
per aircraft in the fleet.   

 
0 �����'�����
��������*�1�"�3������
�$����
  Average arrival delay per aircraft 

in the fleet. 
 

0 �����'����������������*�1!"�3�����	�
'(�
� Average departure delay per 
flight by the fleet. 

 
0 �����'�����
��������*�1�"�3�����	�
'(�
  Average arrival delay per flight by 

the fleet. 
 

0 �����'����	������*�����	�
'(�
� The average ATFM delay per flight by the 
fleet. 

 
0 �
�$�����%
�(������ ����� ��#�
  Registration number of fleet aircraft with the 

most delay messages and number of messages sent. 
 

0 �
�$����� %
�(� ����� -�!��� ��$�
��&
� Registration number of fleet aircraft 
with the most CTOT messages and number of messages received. 

 
0 ��#'���� ���������� ����*� 1!"�3� �
�$����
  Registration number of fleet 

aircraft with the longest departure delay and the value of this delay expressed in 
hours and minutes. 

 
0 ��#'���� ���������� ����*�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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0 ��#'���� ���
���� ����*� 1�"�3� �
�$����
  Registration number of fleet aircraft 
with the longest arrival delay and the value of this delay expressed in hours and 
minutes. 

 
0 ��#'�������
��������*�1�"�3�	�
'(�
� ARCID of the fleet flight with the longest 

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

0 ��#'������	������*��
�$����
  Registration number of fleet aircraft with the 
longest ATFM delay and the value of this delay expressed in hours and 
minutes. 

 
0 ��#'������	������*�	�
'(�
� 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. 
 
 

9� �$����
	����������
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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 

 
A/C   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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TTLET    Total Elapsed Time 
TIS   Time to Insert into the Sequence 
TOT   Time-Over Target 
TRS    Time to Remove from the Sequence 
TTM    Minimum Turn-Around Time 
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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): IB8908 (0:01) 

 

 

Flight Plan 

------------------------------------ 

 

L.N: 0;  ARCID: IB8354;  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: IB8387;  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: TFN;  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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Messages 

------------------------------------ 

 
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: IB8353; 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: IB8387; 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: IB8909; 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 

AD0557/0610 EA0700 SCQ 

PX018 

SI 
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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 

=SMI 

MVT 

=TEXT 

IB8354/28.ECGYI.SCQ 

AA0655/0659 

SI   

 

------------------------------------ 

=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 

=SMI 

MVT 

=TEXT 
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IB8353/28.ECGYI.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 

=SMI 

MVT 

=TEXT 

IB8353/28.ECGYI.BIO 

AA0840/0845 

SI 

 

------------------------------------ 

=HEADER 

RCV,2009/02/28 10:21 

=PRIORITY 

QU 

=DESTINATION TYPE B 

STX,VLCOWYW 

STX,BIOOOYA 

=ORIGIN 

BIOKQIB 

=DBLSIG 

YW 

=MSGID 

281020 

=SMI 

MVT 
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=TEXT 

IB8387/28.ECGYI.BIO 

AD1012/1020 EA1120 ALC 

PX030 

SI 

 

------------------------------------ 

=HEADER 

RCV,2009/02/28 11:33 

=PRIORITY 

QU 

=DESTINATION TYPE B 

STX,ALCEXYA 

STX,VLCOWYW 

=ORIGIN 

ALCKQIB 

=DBLSIG 

IB 

=MSGID 

281132 

=SMI 

MVT 

=TEXT 

IB8387/28.ECGYI.ALC 

AA1120/1125 

SI   

 

------------------------------------ 

=HEADER 

RCV,2009/02/28 12:15 

=PRIORITY 

QU 

=DESTINATION TYPE B 

STX,ALCEXYA 

STX,VLCOWYW 

=ORIGIN 

ALCKQIB 

=MSGID 

281213 

=SMI 

MVT 

=TEXT 
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IB8908/28.ECGYI.ALC 

AD1202/1213 EA1448 TFN 

PX040 

SI  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 

SI   

 

------------------------------------ 

=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.ECGYI.TFN 
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AD1541/1549 EA1818 ALC 

PX042 

SI   

 

------------------------------------ 

=HEADER 

RCV,2009/02/28 18:20 

=PRIORITY 

QU 

=DESTINATION TYPE B 

STX,ALCEXYA 

STX,VLCOWYW 

=ORIGIN 

ALCKQIB 

=MSGID 

281819 

=SMI 

MVT 

=TEXT 

IB8909/28.ECGYI.ALC 

AA1815/1819 

SI   

 

------------------------------------ 
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ANNEX 3 – EXAMPLE OF ABCD REPORT FROM AIRLINE VALID ATION 
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