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1 Introduction
The cost checker provided to the ROADEF Challenge 2009 competitors is meant to calculate the total cost of their solution. Based on input files, the cost checker produces a console report with the values of all the costs components of the objective function and the total cost of the solution.
2 Access path and execution
All input files must be located under a %DATA% directory (for example, ./inputData).
The executable is called costchecker.

To run it, one should specify the access path to the %DATA% directory. For example:
> costchecker ./inputData
For the above run, the files are organized as follows:

./inputData/InputFiles.csv
./costchecker
3 Input files
3.1 Format 

All input files must adhere to the file format requirements specified in the challenge subject. No comment line should be left at the beginning of the file. Moreover, there should be no space left at the end of the lines.

The names of all input files must be in lower case characters
3.2 List of relevant files
aircraft.csv

airports.csv

alt_flights.csv

config.csv

dist.csv

flights.csv

itineraries.csv

rotations.csv

sol_rotations.csv

sol_itineraries.csv
position.csv
4 Output
The output of the cost checker is a console report with all the costs that appear in the objective function and the total cost of the solution.

See below for details.

4.1 Output Details

4.1.1 Passenger Delay Cost

The Passenger Delay Cost is the cost associated with a trip delay of passenger. This cost is counted when the passenger arrives at his final destination with a delay. The cost coefficient depends on itinerary type (the type of  itinerary’s longest leg: Intercontinental >

Continental > Domestic) and itinerary  reference cabin class (the highest of the booking cabin classes on those legs). All cost coefficients are given in config.csv file. The Passenger Delay Cost is therefore calculated as:

Number of passengers * Delay Cost Coefficient * Duration of Delay (minutes)

4.1.1 Outbound Trip Cancellation Cost

Outbound Trip Cancellation Cost is a cost associated with trip cancellation of passengers travelling outbound, i.e. having one-way trip or the outbound portion of a round trip.  The cost is a constant and it depends on the itinerary type and the itinerary’s reference cabin class.

Example
Original Itinerary:

1 A 325.0 100 421 07/01/06 E 265 07/01/06 B

Solution Itinerary:

1 A 325.0 50 cancelled

In the above example the trips of 50 passengers were cancelled. Let flight number 421 be Domestic and 265 be Intercontinental. So, the itinerary type is Intercontinental and the reference cabin class is Business. The cost coefficient applied here is BI, it is provided in congif.csv file. 

The Outbound Trip Cancellation Cost is calculated as:

Number of passengers * Cancellation Cost Coefficient (outbound)
4.1.3 Inbound Trip Cancellation Cost

Inbound Trip Cancellation Cost is a cost associated with trip cancellation of passengers travelling inbound. The cost is a constant and it depends only on two factors as in the outbound cancellation case.

If the solution itinerary is “not in destination”, i.e. we are dealing with situation where the solution itinerary ends not at the same destination as the original itinerary, then this itinerary is considered as cancelled and the Inbound Trip Cancellation Cost applies. 

Example

Original Itinerary

2 R 1752.5 50 101 21/01/08 B 422 22/01/08 B

Solution Itinerary

2 R 1752.5 10 cancelled 

2 R 1752.5 15 101 21/01/08 B 

In the above example the trips of 10 passengers were cancelled and 15 passengers have not reached their final destination, so their trip is considered as cancelled and the Inbound Trip Cancellation Cost is applied for both solution itineraries. The Inbound Cancellation Cost is calculated as:
Number of passengers * Cancellation Cost Coefficient (inbound)
4.1.4 Downgrading Cost

Downgrading Cost is a cost associated with downgrading of a passenger and it is applied only in the case of re-accommodation of a passenger. The downgrading cost is calculated on an individual leg basis, for all legs of the updated itinerary. For each leg, the cost depends upon the type of the leg and the level of downgrading (difference between the itinerary’s reference cabin class and the cabin in which the passenger actually travels on that leg). 
Example
Original Itinerary:

1 A 751.2 1 4600 07/01/06 E 145 07/01/06 E 150 07/01/06 E 4595 07/01/06 B 

Solution Itinerary:

1 A 751.2 1 4600 07/01/06 E 4599 07/01/06 E

In the above example one passenger is re-accommodated to the flight number 4599 instead of having 3 flights 145->150->4595 in the original itinerary.  Therefore the passenger is downgraded only on the second leg of his new trip from class B (reference cabin class) to E (actual class), so the Downgrading Cost is applied only on the second leg with a Downgrade Cost Coefficient [Type of the flight 4599 + Downgrading B->E].

The Downgrading Cost is calculated as

Number of Passengers * Downgrade Cost Coefficient 
4.1.5 Cancellation Legal Compensation Cost
Cancellation Legal Compensation Cost is an airline cost associated with trip cancellation of passenger. This is the sum of two cost components: the ticket price and the financial compensation as a function of the duration of the trip.

The financial compensation per passenger is: 

- 250 euros for a trip with an initially planned duration strictly less than two hours; 

- 400 euros for a trip with a duration greater than or equal to two hours and strictly less than four and a half hours; 

- 600 euros for a trip with a duration greater than or equal to four and a half hours.

If the trip consists of one leg, the initially planned duration of the trip is the duration of that flight leg, as provided by the initial flight schedule. If the trip consists of several legs, the duration of the trip is defined as the sum of the durations of those flight legs, as provided by the initial flight schedule (thus excluding connection times). The Cancellation Legal Compensation Cost is calculated as 

Number of passengers * ( Itinerary Price + Financial Compensation)

4.1.6 Delay Legal Compensation Cost
Delay Legal Compensation Cost is a cost associated with delay caused to passengers (as a function of the duration of the trip and the length of the delay). The scheme is the following: 

15 euros per passenger in case of a delay longer than:

- two hours on a trip with an initially planned duration strictly less than two hours; 

- three hours on a trip with a duration greater than or equal to two hours and strictly less than four and a half hours;

- four hours on a trip with a duration greater than or equal to four and a half hours. 

In addition, 60 euros per passenger in case of a delay longer than five hours for a Hotel compensation. 

As mentioned in the previous paragraph, if the trip consists of several legs, the duration of the trip is defined as the sum of the durations of those flight legs, as provided by the initial flight schedule. The Delay Legal Compensation Cost is calculated as 

Number of passengers * (Delay Compensation + Hotel Compensation)

4.1.7 Flight Operating Cost Decrease

This cost is the total operating cost associated with cancelled flight and it is a function of the aircraft type. It is calculated as 

    Flight Duration (hours) * Aircraft Operating Cost Per Hour

and it must be subtracted from the objective function.
4.1.8 Flight Operating Cost Increase

This cost is the total operating cost associated with a flight, added to the schedule. It is a function of the aircraft type and it is calculated as 

    Flight Duration (hours) * Aircraft Operating Cost Per Hour

4.1.9 Swapped Aircraft Flight Operating Cost
This cost is applied only in case when a flight is operated by an aircraft that was not originally assigned to it.  It is calculated as a difference between solution flight operating cost and an original flight operating cost, where the operating cost is a function of an aircraft model and is expressed per hour of flight time. This cost can be positive or negative and therefore will be either added to or subtracted from the objective function accordingly  
Flight Operating Cost Solution - Flight Operating Cost Original
4.1.10 Penalties for non-compliant location of aircraft

Penalties for non-compliant location of aircraft at the end of the recovery period are applied in case of violation of a constraint, given in aircraft positioning file positions.csv. This file provides the number of aircrafts of each family, model and configuration required to be at any given airport by the end of the recovery period.  The violation of this constraint leads to a penalty whose value depends upon the severity of the violation: 

– zero for each aircraft required at a given airport, which can be matched with a similar aircraft (same family, model and configuration) actually present at that airport by the end of the recovery period

– Penalty_config for each required aircraft that can be matched with an (actually present) aircraft of the same family and model but with a different configuration

– Penalty_model for each required aircraft that can be matched with an (actually present) aircraft of the same family but of a different model

– Penalty_family for each required aircraft that cannot be matched with an (actually present) aircraft of the same family.

In any case only one of these penalties mentioned above applies and it is the highest one. For example, if an aircraft of a required family, model and configuration is missing, only Penalty_family is applied. 

We count the number of aircrafts of different family, model and configuration, actually present at each airport, based on the solution rotation for each aircraft, considering destination airport of the last flight made by the aircraft. If an aircraft has no rotation, it is counted in it’s origin airport, specified in the aircraft.csv file. Only those aircrafts that actually landed at the considered airport are taken into account. In other words, airborne aircrafts at the end of the recovery period are excluded.

4.1.11 Total Cost

The Total Cost is calculated as follows:

             Alpha  * ( Cancellation Legal Compensation Cost + 
  Delay Legal Compensation Cost     – 
  Flight Operating Cost Decrease   + 

    Flight Operating Cost Increase   +
  Swapped Aircraft Flight Operating Cost) +

       Beta * (Passenger Delay Cost +
     Outbound Trip Cancellation Cost +
                             Inbound Trip Cancellation Cost  +  

              Downgrading cost ) +

 Gamma * (Penalties for non-compliant location of aircraft),
where Alpha, Beta, Gamma are the weights associated with different cost factors in the objective function: operating costs, costs modeling passenger inconvenience, and penalties for non-compliant location of aircraft, respectively. They are given in the configuration file config.csv.
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