Inf1B Data and Analysis
Tutorial 2 (week 4)

Hutchins-Korte, Simpson
Question 1 by Byrne (2007)

22 January 2008

e Please answer all questions on this worksheet in advandeeditorial, and bring with you aLI
work. Tutorials cannot function properly unless you do thakin advance.

e Data & Analysis tutorial exercises are not assessed, bt eoenpulsory and important part of the
course. If you do not do the exercises then you are unlikepats the exam.

e Attendance at tutorials is obligatory; please let your tlkimow if you cannot attend.

e Recommended Reading: Chapter 3 (The Relational Model) and 4 (Relational Algebo&
‘Database Management Systems’ (Raghu Ramakrishnan aadnks Gehrke, 2003). The r
evant pages of these chapters can be found on Google Bbokg: (/ books. googl e. cont).
Furthermore, full copies of Chapter 4 will be handed out migithe Thursday lecture (Jan 24th).
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1 Introduction

In the previous tutorial, you designed an ER model for a detabbased on a description of an inter-
university gliding competition scenario. In the first pakttas tutorial, you are asked to map the ER model
to a relational schema, using the techniques describecdeitettiures. In the second part of this tutorial,
you are asked to formulate some queries on the resulting Inusdey relational algebra. You may wish to
refer back to the first tutorial sheet and the informationutlibe gliding competition to remind yourself of
particular details such as: which kinds of pilots are alldvie fly solo.

2 Mapping ER to relational schemata

For this question, please use the ER model provided at thefehds tutorial sheet.



Question 1 - Describing Relationships

How is each entity and relationship mapped? State the &Q@ht e t abl e statements to definall the
relations required to create this database. Note that setB&L statements you will also need to define any
key andforeign key constraints.

3 Queries in Relational Algebra

Consider the following tables describing a fictional inteiversity gliding competition (Competition A):

Person

| personid | name

experiencelevel|

1 John Jones pre-solo

2 Fraser McEwan cross-country

3 Jane Smith instructor

4 John Jones cross-country

5 Ann Brown cross-country
Flies

personld | callsign | compDayNo | crewCapacity |

1 MF 1 P2
1 MF 2 P1
3 MF 1 P1
2 P19 1 P1
2 P19 2 P1
4 FNS 1 P1
4 FNS 2 P1
5 CPG 1 P1
5 CPG 2 P1
Glider

| callsign [ type | numSeats|
MF K8 2
P19 Pirat 1
FNS DG300| 2
CPG Discus | 1




Question 2 - Competition A

(a) Usingsdection, specify a query in relational algebra which retrieves &ld$ in the Person table the
for people of at least cross-country standard.

(b) Usingselection andprojection, specify a query in relational algebra which retrieves thespnld for
people of at least cross-country standard.

(c) Using selection, projection, andrenaming, specify a query in relational algebra which retrieves the
personld for people of at least cross-country standarédymémg ‘personid’ to ‘pilotid’.

Question 3 - Competition B

From now on, we will leave the selection of the appropriaterafors up to you. Consider the following
tables describing a second fictional inter-university iglidcompetition (Competition B):

Person

| pilotid | name

experiencelevel|

1 John Jones pre-solo

2 Fraser McEwan cross-country

3 Jane Smith instructor

6 Fiona Stewart | pre-solo

7 Tom Woods instructor
Flies

pilotid | callsign | taskNo | crewCapacity |

1 MF 1 P2
1 MF 2 P1
3 MF 1 P1
2 P19 1 P1
2 P19 2 P1
6 FNS 1 P2
6 FNS 2 P2
7 FNS 1 P1
7 FNS 2 P1




Glider

| callsign [ type | numSeats|
MF K8 2
P19 Pirat 1
FNS DG300| 2

You may assume that both competitions used the same valupsronid/pilotld. Furthermore, you may
distinguish between tables with the same name using theaksarefix. For exampl€ompA.Flies refers
to theFliestable of Competition A, whered@SompB.Fliesrefers to theFl i es table of Competition B.

(a) Specify a query in relational algebra which retrieves altifidor all entries in the Flies tables of both
Competition A and Competition B.

(b) Specify a query which retrieves the call signs and typesl@fialers who were registered for Compe-
tition A, but not for Competition B.

(c) Specify a query which retrieves the call signs and types Iaflalers who were registered for both
Competition A and Competition B.

(d) To prevent unfair advantages, the organizers of Competi#iovant to prevent setting a task that
some of the participants have already flown in Competitiorspecify a query in relational algebra
which retrieves the compDayNos of all the tasks which havenldewn by students participating in
Competition B.

(e) A gliding inspector wants to check that nobody of pre-somdard flew solo (or as P1 in a 2-seater)
in Competition A. Specify two different queries which botitrieve the personld for all participants
of pre-solo standard who flew solo in Competition A. One ofrygueries should usejain, the other
should use a&ross-product.

() (Difficult) Specify a query which retrieves all possible pairs of pil@es. their personlds) who regis-
tered for Competition A and are allowed to fly a two-seateetbgr. Return this as a table with two
columnspl andp2. A tuple should contain as ifsl value theper sonl d of the pilot, and as itg2
value theper sonl d of the copilot.



4 ER Model
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