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1 Introduction

1.1 Objective and Context

FANS stands for Future Air Navigation System (see Figure 1). The purpose of this system
is to manage air space. In this lab, you have to model an interaction between systems
embedded into aircrafts and the ones embedded in control towers. More particularly, this
lab session focuses on the initial notification: aircrafts must register their identification to
the closer control tower. The targeted subsystem is modeled in AVATAR (a UML profile)
and simulated using the TTool toolkit. A basic modeling of the communication between
the aircraft and the control tower is provided to you. Your work is to enhance this mod-
eling in order to take into account more advanced features such as errors due to message loss.

The system to model is the addition of the systems embedded into aircrafts and the ones
embedded into ATCs, and the communication links between those entities. The following
abbreviations are used throughout the exercise:

• AFN: Airways Facilities Notification

• ATC: Air Tra�c Control

• ATS: Air Tra�c Service

• FANS: Future Air Navigation System

• IATA: International Air Transport Association

• ICAO: International Civil Aviation Organization

Figure 1: Components of FANS
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1.2 Specification of the system

The following specification is an excerpt of the FANS system, borrowed from Airbus.

When initiated either by flight crew action or an automatic trigger, an ATS Facilities
Notification Contact message is sent and Avionics Timer ATST1 is set. The aircraft AFN
application then awaits an AFN Acknowledgment message from ground.
Subject to prior agreement with the service provider, the supplementary address field of
the ATS Facilities Notification Contact Message may contain an abbreviation of the ATC
center address to which the message should be delivered (such as the corresponding
IATA or ICAO code).
If a successful AFN Acknowledgment message is received within the period of time of
ATST1, a positive indication is given to the flight crew and timer ATST1 is canceled. The
AFN Acknowledgment message will contain the full 7-character address of the ground
AFN end-system. This address should be used in all subsequent AFN messages.
If the aircraft AFN receives an AFN Acknowledgment message with a non-zero reason
code or timer ATST1 expires, an error indication is given to the the flight crew.

2 Assignments

2.1 Simulating the Initial Notification

The model you need to get started can be downloaded from
http://soc.eurecom.fr/UMLEmb/labs.html. Your first work is to understand the modeling. This
modeling features the nominal behavior i.e., without any loss or erratic modification of
messages.
Once you have understood various diagrams, your work is to simulate this modeling.
Simulate step-by-step several times in order to understand exchanges, and produce a trace
of your simulation under the form of a Sequence Diagram. Provide this trace in your report,
and comment it.

2.2 Condering message loss

Now, you have to enhance previous modeling in order to take into account message loss:
we consider that FN_AK can be lost. When the aircraft doesn’t get an FN_AK signal after
a given duration, it performs a retransmission until it finally gets an FN_AK signal. Don’t
forget to indicate to the pilot each time a notification fails.
Modify the block diagram and statecharts accordingly. Besides, you will probably need
to use timers and all possible operations on these timers. Provide your modifications at



2 ASSIGNMENTS 4

modeling level and explain them in your report. Now, you can simulate your modeling.
Provide representative traces and comment them.

2.3 Modeling bounded retransmissions

Now, you assume that the aircraft transmits at most three times the FN_CON signal. Modify
your modeling accordingly. In particular, add a notification signal sent to the pilot in case of
initial notification failure after three transmissions. Provide and explain your modifications
at modeling level. Simulate, and provide representative traces and comment them.

2.4 Proving the system always terminates

The objective is now to formally prove that an Initial Notification procedure always termi-
nates, and that the pilot is eventually notified of the situation (success, failure). To do this,
modify your AVATAR model, and make the proof of these two properties using the formal
verification capabilities o↵ered by TTool / UPPAAL.


