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e For godkint krivs det cirka 50% av maxpo#ng.



1. Database terminology:

Explain the following concepts in a database context.

(a) candidate key

(b) secondary index

Answer:

b) Sekundérindex &r en ordnad fil av dataposter med 2 filt dir forsta
faltet &r av samma typ som som indexeringsféltet, dvs vilket falt som helst
i datafilen. Andra fiiltet #r en blockpekare. Indexeringsfiltet kan vara ett
icke-nyckelfilt eller ett sekundarnyckelfialt och datafilen ej sorterad efter
indexeringsfiltet. Sekundérindex kan vara glesa eller tédta. Index ger en
avsevird effetivisering vid sékning av dataposter. Vid updatering av data-
filen maste ocksa tillhérande index uppdateras vilket medfér en viss okad
kostnad for dessa operationer.

2. Data models:

How are the concepts entity type and attribute in the ER (entity-relationship)
model represented in the following implementation data models:

(a) the relational data model
Answer: E-R modellens begrepp entitetstyp representeras som en tabell
(relation) i relationsmodellen och attribut representeras som en namngiven
kolumn (attribut) i en tabell (relation).

(b) the object-oriented data model
Answer: object types/classes and object attribute

3. SQL:

Suppose that we in a database have two relations (tables) with the following
schemas:

PRODUCT (PID,PNAME)
COMPONENT (CID,CNAME,WEIGHT,COST,PID)

, where xID’s denote keys.

Formulate an SQL query that retrieves the product id, name and the number of
components for each product (i.e. how many components that are part of each
product).

SELECT P.PID,P.PNAME, COUNT(*) AS NO_OF_COMPONENTS
FROM PRODUCT P, COMPONENT C

WHERE P.PID = C.PID

GROUP BY PID,PNAME

4. Transactions:

Describe the properties that one would like transactions to fulfill in a data-
base context (hint: ACID).
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5. Object databases:

(a) Which three user-defined extensibility mechanisms of the database exists
in an object-relational database management system? (3 pts)

(b) Which of the above extensibility mechanisms is/are missing or is/are weak

in simple object-oriented database management systems (i.e. in so called
“object stores”)? (1 pt)
Answer:

4 pts

a) Anvindardefinerade datatyper, Anviindardefinerade index, Anvindardefinerad

frageoptimering
b) Det saknas stod for anvindardefinerad frageoptimering. Det saknas
stodp for anvindardefinerade index

6. Query processing:

(a) What is an unclustered index? (1 pt)
(b) Which are the three most common join methods? (3 pts)
Answer:

a) Ett oklustrat index &r ett index vars nycklar har annan sorteringsordning
an raderna i tabellen.

b) Nested loop join, sort-merge join, hash join

7. XML-databases:

(a) What is the difference between DTD and XMLSchema? (2 pts)

(b) Which are the two most important query languages for XML? (2 pts)
Answer:
a) Bade DTD och XMLSchema beskriver innehall i XML-filer. XMLSche-
ma ar betydligt mer semantiskt rikt genom att man har understéd for
manga olika datatyper, arv och relationer mellan entiteter. DTDn har ba-
ra datatypen striang och ar mer likt en grammatik ddr man beskriver layout
av tillatna dokument. DTDn uttrycks i annat sprak &n XML, medan XM-
LSchema uttrycks i XML.
b) XQuery och Xpath

8. Multimedia databases:

(a) Which advantages have “object-relational” databases to store multi-media
data? (2 pts)

(b) What is a BLOB and what is it used for? (1 pt)

(¢) Why is RAID good to store multi-media data in databases? (1 pt)
a) Man kan lagra komplexa objekt mot vars struktur man kan stélla ef-
fektiva optimerade databasfragor. Man kan indexera innehallet i objekten.
Komplexa objekt kan t.ex. vara filmer som kan vara representerade som
objekt bestaende av scener bestaende av bilder innehallande aktorer.
b) BLOB = Binary Large Object ér en datatyp for att lagra stora bit-
stringar i relationsdatabaser utan att veta nagot om sjilva innehallet i
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BLOBen (t.ex. foton). Man kan saledes inte stélla fragor som filtrerar ba-
serat pa innehallet i en BLOB.

¢) RAID = Redundant Array of Inexpensive Discs tillater att filer ligger
lagrade i bitar spridda 6ver flera diskar sa att man snabbt kan ldsa dem
parallellt. Overforingstiden av t.ex. bilder blir d& snabbare #n om allt lig-
ger pa en disk.

9. Database APIs: 4 pts

(a) What is JDBC? (1 pt)
(b) Explain the difference between JDBC and ODBC. (1 pt)

(c) Describe the architecture of ODBC. Illustrate with picture. (2 pts)
Answer:

a) JDBC = Java DataBase Connectivity ér ett standardgrinssnitt mellan
programmeringsspraket Java och en eller flera samtidigt tillgdngliga SQL-
baserade relationella databaser.

b) ODBC = Open DataBase Connectivity ér ett programmeringsspraksoberoende
granssnitt till SQL-baserade relationella databaser.

c)

e —— +
| Application |
e +
| ODBC Driver Manager |
T +
|Driverl |Driver2|Driver3| etc.
e +

| | |

R + o + e +

[DB1 | | DB2 | IDB3 | etc.

|Server| |Server| |Server|

fmm———— + fm————— + fm————— +

DB1, DB2, DB3 different kinds of DBMSs, e.g. DB2, Oracle, MySQL, Mi-

mer

Good luck!

/ Kjell och Tore



