CSA385 – SOLUTION OF HW # 1
1. Mapping constraints of the relationship sets: (Assumption: The miniworld is a single airport.)
a) TRAVELS_ON is 1:M from FLIGHTS to PASSENGERS, because a flight has many passengers, and a passenger is traveling on a single flight departing from the airport under consideration.

b) SEAT_ASSIGN is 1:1 from PASSENGERS to SEATS, because each passenger occupies a single seat.

c) HAS_SEAT is 1:M from FLIGHTS to SEATS, because a flight has many seats, and a seat belongs to a single flight.

d) MARSHALS is 1:M from GATES to FLIGHTS, because a gate is used for many flights, but we assume that a flight always uses the same gate.

2. E-R diagram.

3. Schema in relational notation:

FLIGHTS (FLIGHTNO, DDATE, DTIME)

· Explanation: The composite attribute DEPART_TIME cannot be represented in the relational model, and must be written in terms of its components.

PASSENGER (TICKETNO)

GATES (GATENO)

SEATS (FLIGHTNO, SEATNO)

· Explanation: Because SEATS is a weak entity set, it must borrow FLIGHTNO from FLIGHTS for unique identification.

MARSHALS (GATENO, FLIGHTNO)

TRAVELS_ON (TICKETNO, FLIGHTNO)

HAS_SEAT (FLIGHTNO, SEATNO)

SEAT_ASSIGN (TICKETNO, SEATNO, FLIGHTNO)

· Explanation: Again, because SEATS is a weak entity set, SEAT_ASSIGN must have FLIGHTNO for unique identification.

4. Minimized schema:
PASSENGERS (TICKETNO, FLIGHTNO, SEATNO)

· Explanation: This is possible because TRAVELS_ON is 1:M and SEAT_ASSIGN is 1:1.

SEATS  (FLIGHTNO, SEATNO)

GATES (GATENO)

FLIGHTS (FLIGHTNO, DDATE, DTIME, GATENO)

· Explanation: This is possible because MARSHALS is 1:M.

Note that the modified FLIGHTS is a superset of MARSHALS; and the modified PASSENGERS is a superset of TRAVELS_ON, HAS_SEAT, and SEAT_ASSIGN.  Therefore, MARSHALS, TRAVELS_ON, HAS_SEAT, and SEAT_ASSIGN can be eliminated without losing any data.

