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1. Let’s consider the tables of arecipe database:

course (coursel D, nanme, easeO Preparation, noOf Servings, cookingTine) [800 rows]
categories (course->course, category) {2400 rows]

material (materiall D, nanme, type, unit, unitPrice) [400 rows]

i ngredi ents(course->course, materiall D >material, amunt ) [8000 rows]

i nstruction(course->course, phaseNo, description) [8000 rows]

Categories of courses include soup, salad, appetiser, dessert and main course.

a) Isthenatural join course * material possible and, if it is, give your estimate on the number
of rowsin the result?

b) How many rowsthere arein course P><l ¢oursel D=course i NStruction?

c) What can you tell about theresult of instruction — ingredients?

d) Give your estimate on the number of rowsin
i nstruction><ljnstruction. course=i ngredi ents. cour se i ngredi ent s?

e) What istherelation of cardinalitiesof P materialin(ingredients) and

P materialip( Material) (10p)

A passage control system uses personal key cards. A card is controlled each time when one wants to
pass a gate. Each control is registered as a control record. If the gate is not opened, the reason for
the denial is also registered. This system uses the following tables:

person (personl D, nane, address, task)
keycard (cardNo, dateAdnitted, owner->person,

whoAdm tt ed- >per son, expirationDate)
gate (gateNo, |ocation)
control (cardNo- >keycard, whenControll ed,

gat eNo- >gat e, action, reason)

per m ssion(gateNo ->gate, cardNo ->keycard, startingDate,

endi ngDat e, typeO Pernission, whoAdmi tted->person, dateAdm tted)
bi ggest _car dNo( cNo)
bi ggest _gat eNo( gNo)

Tables biggest_cardNo and biggest _gateNo contain the biggest card and gate numbers that arein
use. TypeOf Permission has values like ‘ officehours',’ evening’, and 'week-end'. A previous value
inthe list is assumed to be contained in the succeeding value, i.e. permission ‘evening’ contains
permission ‘officehours’. Action intable control is’denied’ if passage is denied. The reason may
be, for example, ‘no_permission’ or ‘card_unreadable’. All permissions have some non null
endingDate.

2. Givethe following queriesin SQL. Define a proper order for the results.
a) Makealist of personsto whom Bob Cop has during this year admitted a week-end type
permission to pass gate 31.
b) Make alist of gatesthat have no week-end type permissions.
c) Makealist of personsthat have admitted permissions for themselves.(9p)

Tasks 3-5 on the other side.



3. Givethe following queriesin SQL. Define a proper order for the results.
a) Make areport on gate passage denials listing the number of denials for each gate and reason
ordered so that most frequent gate reason pairs are first.
b) Which gate has the biggest number of card reading failures?
c) List the persons that have been admitted more than one key card this year. Give also the
number of cards they have achieved (9p)

4. A new gate isincluded in the system. Its location will be the *coffee room’. All owners of valid
key cards are admitted week-end type passage through this new gate up to the end of this year.
The permission applies from now on. Pseudo-person ’010101-0101" should be registered asthe
one who admitted this permission. This’person’ has already a record in the database. What
operations are needed to register the change. Give the operations in SQL. (8p)

5. Thefollowing table has been designed for registering the results of competitions of a fisherman
society:
catch (conpetitionl D, |ocation, dateCO Conpetition, fishermanlD,
firhermanName, fishType, yearOFBirth,
fishType_total weight _in_catch,
fishType_total nunber_in_catch,
ranki ng_i n_conpetition)

a) Explain the meaning of the functional dependency
fishermanl D -> ranking_in_competition ?
b) How would you express the rule ’a fisherman may participate in only one competition on
the same date’ ?
c) Let there be functional dependencies.
- competitionl D -> location
competitionl D -> dateOf Competition
fishermanlID -> fishermanName
fishermanID -> yearOfBirth
competition D, fishermanlD -> ranking_in_competition
competitionl D, fishermanlD,fishType -> fishType _total weight_in catch
competitionl D, fishermanlD,fishType -> fishType total_number_in_catch
lee the database schemain Boyce-Codd normal form (9p)

Tasks 1-2 on the other side



