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Uppgift 1.
3*4p

a) Beskriv fragmentering med uttryck i relationsalgebra, samt ge orsaker till varfor man vill

anvianda det.
Describe fragmentation with relation algebra, and explain why it is used.
Svar:

— Vertikal fragmentering
Dela upp en relation i olika projektioner. mps(r) XM oy (r) =7
Vertikal fragmentering anvénds for lokalitet (hemligheter /prestanda) samt for att ska-
pa normalformer.
— Horisontell fragmentering
Dela upp en relation i olika selektioner. o, (r) Uopet (1) =7
Horisontell fragmentering anvinds for utrymme, lokalitet, effektivitet.

— Vertical fragmentation
Split the relation with projections. wp(r) Xy (r) =1
Vertical fragmentation is used to localize data (security/performance) and to create
normal forms.
— Horisontal fragmentation
Split the relation with selections. o,(r) U onet (1) =7
Horisontal fragmentation is used for space, location, efficiency.

b) Vad anvinds NULL for i databaser? Vilka problem kan NULL medfora?

Why are NULL-values used in databases? Give examples of problems that NULL values
may cause.

Svar:
NULL-véarden anvindas nir det riktiga virdet saknas eller dr oként.

NULL-vérden kan stilla till med problem vid join dir rader faller bort. Ladmplig outer join
l6ser problemet.

Latt att missa NULL-vérden vid val pga 3-vird logik.
NULL-values are used when a real value is either missing or is unkown.

NULL-values can create problems in join operations, some lines are lost. A suitable outer
join can solve this problem.

It is easy to miss NULL-values due to the 3-valued logic they introduce.

Forklara kvorumkonsensusprotokollet.

Decribe the quorum consensus protocol.

Svar:

Kvorumkonsensusprotokollet &r en generalisering av majoritetsprotokollet. Det finns ett
las kvorum @, och ett skriv kvorum Q,, sa att Qr + Qu > 1 och Qu + Qu > 1.

The quorum consensus protocol is a generalized form of the majority protocoll. There is a
read quorum @, and a write quorum Q. such as Q, + Qu > 1 and Qy + Qu > 1.

Uppgift 2. En transaktion kors pa en distribuerad databas sa att 4 datorer (dator A,B,C och D) dr inblan-

4*%2p

a)

dade. Pa dator A kor en koordinantor. Beskriv vad som hénder nér transaktionen skall avslutas
under f6ljande scenarier:

A transaction is run on a distributed database in such a way that J computers (computer A,B,C,
and D) are involved. The coordinator is on computer A. Describe what will happen at the end
of the transaction in the following cases:

Ingen av datorna upptécker niagot lokalt hinder att géra commit.
None of the computers detects any local reasons not to commit.



b) A,B och C kan gora commit, men D vill gora rollback.
A,B, and C can do commit, but D wants to rollback.

c) Samma som i b) men D gar sénder innan den hinner besluta om den vill gora rollback eller
commit.
Same as b), but D breaks before it can decide if it wants to rollback or commit.

d) Samma som ia) men A gir sonder innan den hinner besluta om den vill gora rollback eller
commit.
Same as in a) but A breaks before it can decide if it wants to rollback or commit.

Svar: a) B,C och D skickar prepare till A som skickar ut commit till alla.
B,C, and C send prepare to A, A sends commit to all the others.

b) B,C skickar prepare till A, men D skickar abort. A beslutar om abort och meddelar B,C och
D.
B, and C send prepare to A, D sends abort to A. A sends abort to all the others.

c) B,C skickar prepare till A. Efter ett tag gér A time-out och skickar abort till alla.
B, and C send prepare to A. After a while A does a time-out and sends abort to all the others.

d) B,C och D skickar prepare till A och viintar sedan pa ett svar som aldrig kommer. Protokollet
kommer vinta tills koordinatorn startar om igen. Nir koordinatorn startar om ser den vad som
star i dess logfil. Finns det ingen commit dér skickas abort till C,D och B som éntligen kan goéra
rollback. Om det finns en commit i logfilen sa skickas commit till de av C,D och B som fragar
vad som hént.

B,C, and C send prepare to A and wait for an answer that never arrives. The protocol waits
until the coordinator is restarted. The coordinator uses its log file to decide what to do. If there
is no commit in the log file then it sends abort to C,D, and B. If there is a commit in the log
file then the coordinator answers with commit if any of the other asks what the outcome was.

Uppgift 3. Lat (A, B,C, D) och s(A,C, E) vara tabeller med féljande innehall:

8p

The tables r(A, B,C, D) and s(A,C, E) are given as:

4 [B[C [D | s[4 [C [B |
Hej | 17 | 10% | 2.72 Hej | 20% | Do
Hej | 38 | 20% | 3.14 Hej | 10% | Re
O 2 10% | 1.41 O 30% | Mi

Hej | 20% | Fa

Berédkna resultatet av foljande relationsalgebra-uttryck!
FEvaluate the following expressions!

(a) ﬂ'A(O'C#lO%(S))
(b) (ma(s) x mc(s)) — ma,c(r)

(c) r X s (naturlig samkoérning/natural join)

Svar:
(a, b) ma(ocL109%(8)): : 2p. (ma(s) x me(s)) — wa,c(r): : 3p.
Hej Hej | 30%
O O 20%
O |30%




(c)r™s:[4 [B[C [D [E |:3p.
Hej | 17 [ 10% | 2.72 | Re
Hej | 38 | 20% | 3.14 | Do
Hej | 38 | 20% | 3.14 | Fa

Kolumnerna kan dven vara i annan ordning, t.ex. (4,C, B, D, E).
The columns can be in another order, e.g., (A,C,B,D, E).




Uppgift 4. Givet transaktionen T1:
The transaction T1 is given as:
B R(a) R(b) W(a) R(c) W(b) C

12p

a)

Ge en operationsfoljd for operationerna i transaktionenen T1 och en annan transaktion
T2, som du sjélv konstruerat, sa att operationsféljden inte &r serialiserbar.

Write a sequence of the operations in T1 and another transaction T2, which you define
yourself, so that the sequence of operations can not be serialized.

Svar: En mojlig transaktion &r:

One possible transaction is:

T2: B W(a) C

Schedule

Ti: B R(a) R(b) W(a) R(c) W(b) C
T2: B W(a) C

R(a) i T1 &r fore W(a) i T2 som i sin tur dr fore W(a) i T1.
R(a) in T1 is before W{(a) in T2 which is before W(a) in T1.

Lagg till 2-faslasning i transaktionerna T1 och T2. Las sa lite som mojligt.
Add 2-phase locking to the transactions T1 and T2. Lock as little as possible.

Svar:

Kravet pad minimal 1asning &r fér att f& maximal parallellism. Det astadkoms genom att
anvinda exklusiva las (X) endast vid skrivningar i 6vriga fall anvinds delade las (S). Det
giller dven att ldsa sd sent som mdjligt och ldsa upp sa tidigt som mojligt. Kravet pa
2-faslasning gor dock att vi inte kan borja lasa upp (U) forrdn vi last allt som behovs.
The requirement to use minimal locking is to mazimize concurrency. Use of shared locks (S)
increases the concurrency, hence we will only use exclusive locks (X) when they are needed
(i.e., writes). We will also lock as late as possible, and unlock (U) as early as possible.
Howewver, the requirement to use 2-phase locking prevent us from doing any unlocks antil
all locks are aquired.

Ti: B S(a) R(a) S(b) R(b) X(a) W(a) S(c) R(c) X(b) U(a) U(c) W(b) U(b) C
T2: B X(a) W(a) U(a) C

Gar det att fa deadlock med den lasning som du inforde i b) ifall flera instanser av T1 kors
samtidigt?

Is deadlock possible with the locking used in b) if several instanse of T1 run at the same
time?

Svar:

Ja det gar att fa deadlock om vi anvint delade las. Ifall alla 1as &r exklusiva kan inte T'1
far deadlock med sig sjélv.

Yes it is possible if we use shared locks. If all locks are exclusive then T1 can not dead-lock
with itself.

Ti: B S(a) R(a) S(b) R(b) X(a)....
T1’: B S(a) R(a) S(b) R(b) X(a)

Bade T1 och T1’ vintar pa att fa lasa a exklusivt.
Both T1 and T1’ waits for exclusive lock on a.



d)

Géar det garantera serialiserbarhet dven utan 1as? Svara antingen med varfor det inte gar
eller hur det kan goras.

Is it possible to guarantee that all schedules are serializable without using any locks? De-
scribe why not, or how to do it.

Svar:

Ja, t ex tidsstdmpling (16.2) och validering (16.3).
Yes, e.g., time stamps (16.2) or validation (16.3).

Uppgift 5. Relationen Person innehiller ett unikt ID-nummer, ett namn och ett fodelsedatum.
The relation Person contains a unique id-number, a name and when the person was born.

12p

Relationen Fodd kopplar samman tre personer: ett barn, dess biologiska mor och far.
The relation Fddd connects three persons: a child, and its biologic mother and father.

(a)

Skriv en SQL-fraga som ger namnen pa Sven Svenssons syskon.
Write an SQL-query which returns the name of all Sven Svenssons’ brothers and sisters.
Svar:

Jag doper attributen som foljer:

1 will use the following relations:

person(id,namn,fodd)

f6dd(barn,mor,far)

I relationen person giller att id dr det unika ID-numret, namn &r en string och fodd en
datum. I relationen f6dd ar alla attribut ID-nummer och referenser till person.

Under antagandet att Sven Svensson dr unik fungerar nedanstaende fraga for alla helsyskon
till Sven. Ifall Sven Svensson inte dr unik gar det inte svara pa fragan for vi vet inte vilken
Sven Svensson fragan géller.

The relation person contains the unique id-number (id), the name as a string (namn),
and the date the person was born (fodd). The relation fodd (eng born) contains one at-
tribute each for the child (barn), mother (mor), and father(far). All of the attributes are
id-numbers.

If we asssume that Sven Svensson is unique then the question below gives all of Sven
Svenssons’ brothers and sisters that have both the same father and mother. It is not possible
to answer the question if Sven Svensson is not unique, since we do not know which Sven
Svensson in that case.

select pp.namn
from person as ss, fodd as sb, fodd as pb, person as pp
where ss.namn = ’Sven Svensson’

and ss.id = sb.barn

and sb.mor = pb.mor

and sb.far = pb.far

and pb.barn = pp.id

and pp.id <> ss.id

Skapa en vy med SQL som innehaller alla médrar och hur ménga barn de har.
Create a view, in SQL, whith all mothers and how many children they have.

Svar:



Det star inte om svaret skall innehalla médrarnas namn, id eller bada. Har véljer jag endast
id.

The question does not specify if the answer should contain the name and/or the id of the
mothers. I have choosen to answer with id only.

create view modrar as
select fodd.mor,count(*) as barn
from fodd
group by fodd.mor

group by fodd.mor

Vill vi gora en lista dir dven namnen ingar blir det lite mer komplicerat. Fér att kunna
skriva ut person.namn maste attributet inga i group by.

If we want to create a list with both name and id then it gets slightly more complicated.
Note that person.namn must be in group, otherwise it can not be used in the output.

create view modrar as
select person.id, person.namn, count(*) as barn
from person, fédd
where person.id = fodd.mor
group by person.id, person.namn
group by fodd.mor

Skapa en vy som innehéller hur ménga barn en person har i genomsnitt. Det dr rekom-
menderat att skapa vyer med delresultat.

Create a view with the average number of children a Person has. It is recomended to create
other views as step-stones.

Svar:

Det finns en trivial 16sning dir man rdknar antalet barn och antalet personer. Svaret blir
sedan 2*antal barn/antal personer. (2 behdvs da varje barn riknas en gang for sin mor och
en gang for sin far.)

There is a trivial solution, count the number of children and the number of persons. The
answer is then 2*number of children/number of persons. (The 2 is needed since every child
is counted twice.)

Ifall man inte gor ovanstiaende, utan forst riknar ut en tabell med hur manga barn var och
en har och sedan anvinder avg(), giller det att inte glomma bort de barnlosa.

A more compicated method is to create a table with number of children for each person and
then use avg(). It is easy to miss people without children.

create view harbarn as
select person.id,count(*) as barn
from person join f6dd on (person.id = fo6dd.mor) or (person.id = fodd.far)
group by person.id;

create view barnlosa as
(select id from person)
minus
(select id from harbarn);



create view antalbarn as
select id, barn
from harbarn union (select id, 0 as barn from barnlésa);

create view avgbarn as
select avg(barn) avgbarn
from antalbarn;

Uppgift 6. Forklara, kortfattat, hur man oversitter féljande konstruktioner i ER-diagram till relationer.

8p Ezplain, briefly, the rules for translating the following FR-diagram concepts into relational ta-
bles:
Svenska Engelska
stark entitet strong entity set
svag entitet weak entity set
M-N relation M-to-N relation
flervirda attribut | multi-valued attributes

Svar:

stark entitet

svag entitet

M-N relation

flerviarda attribut

En stark entitet med attributen A 6versétts till en relation med en kolumn foér varje attribut
iA.

A strong entity is translated into a table with one column for each attribute.

En svag entitet beror alltid pa en annan entitet, férdldrarentiten. Anta att den svaga
entiteten har attributen A och foridldrarentitetens nyckel bestar av attrinbuten B. Den
svaga entiteten Gverséitts da till en tabell med en kolumn for varje attribute i AU B.

A weak entity does always depend on another entity, the parent entity. Assume that the
weak entity has the attributes A, and the parent entity has a key with the attributes B. The

weak entity is then translated into a table with one column for each of the attributes in
AUB.

Det finns en extra svarighet i att en svag entitet kan bero pa en kedja av svaga entiteter. I
slutet pa en sidan kedja mdaste det finnas en stark entitet. Relationerna fér sidana svaga
entiteter kommer att fa kolumner for alla attribut som hor till svaga nycklar “hégre” upp
i kedja plus attributen i starka entitetens nyckel.

There can be a chain of weak entities, but such a chain always ends in a strong entity.

En M-N relationer med attributen A i ER-diagram oversétts till en relationer som &r
unionen av nycklarna fran de tva, eller flera, entiteter som relationen binder samma plus
attributen i A.

A M-N relation with attributs A in the ER-diagram is translated into a relation where
the key is the concatenation of the keys from the two, or more, entities that the relation
connects. The attributes in A also creates columns in the relation.

For det flervirda attributet M skapas en tabell T med rader som bestar av en kolumn med
virdet av M och en kolumn med entitetens nyckel.

A multi-valued attribute M is translated into a table T where each row contains a value of
M and the key of the entity.



Appendix: Nagra kommentarer om syntax

SQL-fragor
select attributlista from relationslista where villkor
group by attributlista having villkor

e select attributlista: Anger de attribut som den resulterande relationen skall innehalla.
Kan ocksa vara grupperingsfunktioner.

e from relationslista: Anger de relationer som skall inga i fragan.
e where willkor: Kan t.ex. vara:

— Jamforelser: T.ex. “R.A < S.B” eller “R.C = ’*hej’”

— Midngdoperationer: T.ex. “X in (select ... from ...)”

»

— Logiska operationer: T.ex. “X=12 and Y<’hej’ and ...
where kan uteldmnas.

e group by attributlista: Skapar grupper baserade pa de ingaende attributen.
group by kan utelimnas.

e having villkor: Anvénds tillsammans med group by. Filtrerar ut vissa grupper.
having kan uteldmnas. Far endast anvéndas tillsammans med group by.

o Grupperingsfunktioner: min(..), max(..), count(..), avg(..)

I select och grupperingsfunktioner kan distinct anvéindas.

Skapa vyer
create view relation (attributlista) as sql-fraga

Attributlista kan ofta utelamnas.

Insédttning, borttagning, uppdatering, etc.
insert into relation values ( wdrde, vdrde, ...)

delete from relation where villkor
where-klausulen kan uteldmnas

update relation set nya vdrden where villkor
where-klausulen kan utelimnas

drop komponent relation
komponent nagon av table, view, etc.

Rittigheter

grant rdttighet on relation to anvdindare
revoke rdttighet on relation from anvindare

rdttighet: all, select, delete, insert, update
insert och update kan forses med en attributlista.



