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10.2.2 Status of flights
Description

In order to provide status on flights, we extend the first definition of class Fl i ght with a couple of data-items, and later by
some methods that provide the status:

cl ass Flight Rout e( Fli ght Nunber, origin, destination: var String):
schedul edDepartureTi ne: var Ti meO Day
schedul edArrival Ti ne: var Ti meOf Day
class Flight(departurebDate: var Date):
departureTi me: var Ti meOf Day
arrival Tinme: var Ti meCf Day:
flightTine: -> ft: var Time. Hours
ft :=arrival Time - departureTine
del ayed: var Bool ean
del ayDepart ur e( newTi ne: var

Ti meOf Day) :
-- this is called in case the departure is del ayed
del ayed := True
departureTime : = newli nme
delay -> period: var Tine.Hours:
period := arrival Time — schedul edArrival Ti ne

cancel | ed: var Bool ean
cancel

cancell ed : = True
hasArrived: var Bool ean
hasTakenOf f: var Bool ean

In the event of cancellation, the method cancel is called.

At take off, depar t ur eTi ne is set to the time of take off, hasTakenCOf f is setto Tr ue, and hasArri ved is set to Fal se.
While flying the attribute arri val Ti nme is set based on weather condition and the landing condition of the destination
airport. It is therefore assumed that this is set based on real time information from the plane. At arrival, hasArri ved is set
to Tr ue and hasTakenOF f to Fal se.

Status of flights are provided in two different ways, either given the origin/destination airport at a given date, or given the
name of the flight route, e.g. SK1926.

The method depar t ur eSt at us defined below is called with some interval before take off, to provide the text that may be
displayed:
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class Flight(departurebDate: var Date):

departureStatus -> info: var String:
info := ("Flight " + FlightNunber + " at: " + departureDate.asString)
if cancelled :then

info :=info + "is cancelled"
el se
i f del ayed :then
info :=info + "Estimated departure tine: "+

departureTime +
" expected arrival time: " +
(departureTine + flightTine)
el se
info :=info +" On schedule: " +
schedul edDepartureTi ne.t. nmagni t ude

The next method is called after take off:
class Flight(departurebDate: var Date):

arrival Status -> info: var

String:
info := ("Flight " + nane + " at: " + departureDate.asString)
info :=info + "Departed at: "+ departureTine
if (not hasArrived) :then info :=info + " expected at: " + arrival Time
el se
info :=info + " arrived at: " + Arrival Tine +

del ayed: + del ay

Given the above status methods in Fl i ght , we have three ways of selection which flights we want the status: for all flights
in all flight routes of a time table, for flights departing or arriving from a given airport at a given date, or flights of a given
route at a given airport and date.

Status of flights in the time table

Based upon the entries in the time table, flight status for all flights is provided by the following method:

showFl i ght St at us:
ti meTabl e. scanTi neTabl e
fr: ref FlightRoute
fr := current
fr.scan
if (not hasTakenOf) :then
current Fl i ght. departureStatus. print
el se
currentFlight.arrival Status. print
new i ne

The method showFl i ght St at us is a submethod of the method scanTi neTabl e inti neTabl e. The method
scanTi neTabl e scans the ent ri es list of FI i ght Rout e objects; for each Fl i ght Rout e, held by f r, a singular
method being a submethod of f r . scan scans the Fl i ght objects of the f | i ght s list in the FI i ght Rout e held by fr.

As described above, the method showFl i ght St at us is based upon a scanTi neTabl e method int i neTabl e:

ti meTabl e: obj
entries: obj OderlList(FlightRoute)
scanTi neTabl e:
current: ref FlightRoute
entries.scan
thi s(scanTi neTabl e).current := current
i nner (scanTi meTabl e)

As explained before, the i nner (scanTi neTabl e) is executed for each element in ent ri es, and what is executed is the
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statements of the showl i ght St at us submethod of t i neTabl e. scanTi neTabl e

The above is in turn based upon a scan method of Fl i ght Rout e, scaning all the Fl i ght objects of the listfl i ght s:
class Flight Route(flightNunber, origin, destination: var String):

scan:
currentFlight: ref Flight
flights.scan
currentFlight := current
i nner (scan)

From/to a given airport, at a given date

The following method delivers the list of flights from a given airport at a given date:

fromAi rport(ap: var String, d: var Date)
-> flights: ref OrderedList(Flight):

ti meTabl e. rout esFrom(ap) . scan
current.flights.scan
if (current.date = d) :then
flights.insert(current)

This is based upon the method r out esFromin t i neTabl e, delivering the list of routes departing from a given airport:

ti meTabl e: obj

routesFrom(ap: var String) -> routes: OderedList(FlightRoute):
entries.scan
if (current.origin = ap :then
routes.insert(current)

It is left as a simple exercise to make the method that delivers the list of flights to a given destination airport at a given date.
Answer:

toAi rport(ap: var String, d: var Date)
-> flights: ref OrderedList(Flight):
ti meTabl e. rout esTo(ap). scan
current.flights.scan
if (current.date = d) :then
flights.insert(current)

based upon:
ti meTabl e: obj

routesTo(ap: var String) -> routes: O deredList(FlightRoute):
entries.scan
if (current.destination = ap :then
routes.insert(current)

Before the list of FI i ght objects delivered by these two methods are used for producing the status website, the list
delivered by f r omAi r port should be sorted according to departure time, while the list of FI i ght objects delivered by
t 0Ai r port should be sorted according to arrival time.

Given these two lists of FI i ght objects, the status website can produce the two strings delivered by the methods
departureStatus and arri val St at us.

fromAirport("OSL", Date(6, 6, 2024)).scan
current.departureStatus. print

fromAirport("OSL", Date(6, 6, 2024)).scan
current.arrival Status. print

Page 3
© Copyright by Ole Lehrmann Madsen and Birger Mgller-Pedersen 2023.



OBJECT-ORIENTED PROGRAMMING AS MODELING
O.L. Madsen & B. Mgller-Pedersen

fromAirport ("ARR', Date(6, 6, 2024)).scan
current.departureStatus. print

fromAirport ("ARR', Date(6, 6, 2024)).scan
current.arrival Status. print

Given the flight number, airport, and a given date

The following method produces the list of flights given a certain route, from a given airport at a certain date:

onFl i ght Nunber Fron(fn: var String, from var String d: var Date)
-> flights: ref OrderedList(Flight):
theRoute: ref FlightRoute
theRoute : = timeTabl e. | ookupRout e(fn)
if theRoute.origin = from:then
theRoute.flights. scan
if (current.date = d) :then flights.insert(current)

This is based on a simple | ookupRout e in Ti neTabl e:

ti meTabl e: obj
entries: obj OderList(FlightRoute)
scanTi neTabl e:
current: ref FlightRoute
entries.scan
t hi s(scanTi neTable).current := current
i nner (scanTi meTabl e)

| ookupRoute(fn: var String) -> theRoute: ref FlightRoute: scanTi neTabl e
if current.flightNunber = fn :then
theRoute : = current
| eave( | ookupRout e)

It is left as a simple exercise to make the method that produces the list of flights given a certain route, to a given airport at a
certain date:

Answer:

onFl i ght Nunber To(fn: var String, to: var String d: var Date)
-> flights: ref OrderedList(Flight):
theRoute: ref FlightRoute
theRoute : = tinmeTabl e. | ookupRout e(fn)
if theRoute.destination = to :then
theRout e. flights. scan
if (current.date = d) :then flights.insert(current)

Given these two lists of FI i ght objects, the status website can produce the two strings delivered by the methods
departureStatus andarri val St at us.

onFl i ght Nunber Fron{ " SK1926", "ARR' Date(6, 6, 2024)).scan
current. departureStatus. print

onFl i ght Nunber To(" SK1926", "OSL" Date(6, 6, 2024)).scan
current.arrival Status. print
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