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We consider a simple airline reservation database, in which we need to keep track of passengers, flights, departure gates, and seat assignments.  We assume the following:

(a) We can represent flights with an entity set FLIGHTS, having primary identifier FLIGHTNO (unique identifier values, not repeated on successive days) and the attribute DEPART_TIME (actually made up of date and time, DDATE and DTIME).

(b) Passengers are represented by the entity set PASSENGERS, with primary identifier attribute TICKETNO; a passenger has no other identifier we care about.

(c) Each passenger is related to a specific flight through the relationship TRAVELS_ON.

(d) We need to keep track of seats for each flight.  We assume that each seat is an entity in its own right of an entity set SEATS, identified by a seat number, SEATNO, valid only for a specific flight (different flights might have different airplane seat layouts, and therefore different sets of seat numbers).

(e) We note that the SEATNO primary identifier for SEATS is only meaningful when related to a member of the FLIGHTS entity set.  Therefore, SEATS is a weak entity set, and thus there must be a relationship between FLIGHTS and SEATS, which we name HAS_SEAT.

(f) Seat assignment is a relationship between PASSENGERS and SEATS, which we name SEAT_ASSIGN.

(g) We can add another entity set GATES, with primary identifier GATENO.  Gates normally act as marshaling points for multiple flights (at different times) through the relationship MARSHALS between GATES and FLIGHTS.

Thus, we have in our design four entity sets (PASSENGERS, FLIGHTS, GATES, and SEATS) and four relationship sets (TRAVELS_ON, SEAT_ASSIGN, HAS_SEAT, and MARSHALS).

Please do the following:

1. State the mapping constraints for the four relationship sets.  In each case, explain your reasoning.

2. Draw a complete E-R diagram for this database.

3. Transform this design into a set of relations in the relational model, and write the schema for tables using the relational notation.  Explain your transformations, and the reasons for your actions.

4. Minimize the number of relations in your design such that only the relations for PASSENGERS, GATES, FLIGHTS, and SEATS are shown.  You must ensure, however, that no crucial data are lost in the design.  Explain your reasoning clearly for each step.

Please note:

(a) You must use a word processor for the written part of your report.  For the E-R diagram, you must use a graphics software package.  You will not get any credit for any report that contains hand-written and/or hand-drawn elements.

(b) This is an individual homework assignment.  No group work, please!  If you have any difficulties, come and ask me.
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