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"be the data semanu∝

d呈

喁张找弼帑黯埸批铣。H猁№n点踞:s1fd曲(b)What are the major di仟 erences between Gc

volume in their re丨 ated superc|ass and subc丨 ass entities? (5marksl

(c) 丨s there any specia丨 case such that categorization and genera"zation can be oVerlapped in terrns

of data vo丨 ume? (5mark⑴

(d)WlIat aI℃ thc m刂or di№ rences between2NF and4N「 with Ⅱspcctto nˉa叩 relationsⅡ ps?

(5marks)
(e)Whatis the ranking in sequence of e仟 iciency of JOin`semiJOin`Natura"on'Natural semiJon

and outerjoin operauons and whˇ ? (5marksl

(f) Can assOciativ沁 y ru丨 e be opp丨 ied in query opumizati。 nw沈 h or w沁 hout condiuons?Jusufy your

answer with an ekamp|e。 (5marksl

lg) lArhat are the m丬 or difference between qua丨 iⅡ ed relation and idempodence of se丨 ect/pr丬 ect

operations in query optin∩ ization? (5marksl

(h)丨 fthere is a usor rqquirement of mu|uple indexing'what kind of f丨 e is best approp"ate for the

dependencies F=((A,B)->(C),fAl-》 (D,E),(B)-》 (F),(F)->(G,H),(D)-)(l,Jl⒈

(a)  Whatis the1NF for re丨auon R?                  (6marks)

(b)   Decompose R into2NF relatons R’                       (7marks)
(C)    Decompose R’ into3NF re丨 ations R”.                           (7marks)

QueStion    3

(a)Given number of search-key va丨 uesthat Ⅱtin one index node is3and in one Ieaf nodeis3。 ConstruCt
aB+-tree for the fo丨丨owing set of key values(31'29`23`17'11'7'5'3,2'19⒈ (10marks)

(b)what is its pcr亿 rmance given both the index block size and the leafblock size are3。       (101narks)

Question4

Given a re丨 ationa丨 schema for retaⅡ  store inψ entory system as fo"ows∶

Relation stored items

ReIation store

Re丨 ation Ordered item

Relation丨 tems

Item no Descoption size Weight Unit pⅡce
Lamp small l pound 100

Re丨 ation Orders

order no Order date 水Customer id
13-11-2008

Relation Customer

Customer id Customer name 辛city id First order date
002 Mary Kim 13-11o2008
Relation h/laⅡ  order customer
咔customer id Retum address
002 135Markct S1SF
Re|ation Wa丨 kin customer

Re丨 ation City

City id C⒒y nanle IIeadquarter address State
001 SF 123M西 n st CA

NOtice that the bo丨 d and undedined are pomary keys'and pre】 xed w汰 h衤 are foreign keys。

U引 ng sQL`

(a)show the correct sequence of u引 ng insert statements to|oad data into each one ofthe nine tab丨 es。

(10marks)

(b)for each customer orde△ show theitems ordered a丨 ong with desc"ption'storeid and Cky name and

the stores that can fuH""the ordered items (5marks)

(c)Ⅱ nd a丨 ist of Customer~id`Return Address and TOuring~guide of dua丨 Ma"~order and、″a丨 k-in

store id 衤City id Phone
005 27888888

中Order no 衤Item no Quantity ordered 0rdered~pⅡce
50 80

Customers, (5marks)



Answer∶

Quesuon1

(a)Generalizauon is a data semanuc of muⅡ
ple subdasses relates to one superclassin isa re|auonship

such that theV have the same keV with the two subclasses' keVs referring to superclasses' keV as

foreign keV.Categρ nzation is a data se”
antic of one subc丨 ass relates to rnultiple superc丨

asses in isa

relationship such that theV have the s0me keV with the subclass keV referring to one of the

superclass keV。

(b)

Multip丨 e subClass entities can be genera"zed into a superc丨
ass entitV provided that the data occurrences

ofthe subc丨 ass entites reside in its s山
perclass entitV,FOr eXample'a refugee and a non-refugee can both

be a boat person'but a refugee cannot be a non-refugee'and vice versa as shown in the following EER

model。
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recor-borrower can be a departIη
ent`a doctor or a hospita丨

in the folloWing EER rnodel∶
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The m耐 or d矸ferences between JOin and semi JOin is that semi JOin adds

operation on all att"butesofthe 
Ⅱ
Ist°
perand relation afterJOin operation.
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For examp丨 e∶

SLF,SLF空 R Cond∫ffon F=厂 彳^厂
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丨or processing the query。

ln select and projeCt of a rela刂
0n,the optiΠ llzerjust prOcesses the re|evant part of a relation

repeatedly or soonerln an operator tree。

(h)When the r0quirement needs to prOcess rη
uⅡiple indexes,thatis,primary indexes and seGOndary

lndexes,inverted fⅡ e is an appropriate choiCe because each inverted tab丨
e can Contain an indexing

tab丨 e。

an additional Proiection

甘皂斥:景iOⅡ ~卩 n1gr
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(c)ln case of equal number of subclass entities and superclass entities occurrences`there is an overlap

betllveen Genera"zation and Categorization such that either case can be true。

(d)2NF is to normallze a relauon into two binarv reIauonship re丨
auons such that there wⅢ  not be anV

partial functional dependency。

4NFis to nor∶ ηalize a ternarv relationship into two binarY relationships

multivalued dependencV。

such that there、 Ⅳi丨 l not bq anv



QuesUon3Answer∶ (a)

Quesuon2Answer∶

(a)A minima丨 set of attHbutes whose dosure includes a丨 丨the auributes in R is a key。
Since the

dosure of(A,Bl,(A,B)+=R,one key of R is(A,B⒈ Thatis,FD∶
A,B-> C,D,E,F,G,H,l

Therefore1NF R性 ,旦 ,C,D,E,F,G,H,l)with COmposⅡ e key A,B

(b)TO normalize丨 nto2NF,We remove the a枝 ributes that are funcuona丨
丨y dependent on part

ofthe key(A OrB)from R and p|ace thρ m in separate re丨 a刂ons R1and R2,a|ong with

the part ofthe key they depend0n(A orB),whiCh are copied into each ofthese re丨
ations

but also remains in the original relation,which`Ⅳ e Ca"IR3be丨 ow∶

R1〓 妇生,D,E,l,J),R2=(B亠 F,G,H),R3=妇生,旦 ,C)

The set ofre丨 auons in2NF are(R1,R2,R3)

(c)The new keysfor R1,R2,R3are undedined.Next,we look for transi刂
ve dependencies

in R1,R2,R3.The rela刂 on R1has the transiⅡ ve dependency】
Al◇ (D)冖 >(l,J),so we

remove the transitive丨 y dependent a⒒ ributes(l,J)from F11into a re丨
ation R11and Gopy

the attribute ID they are dependent on into IR11。
The remaining attHbutes are keptin a

re丨ation R12。 Hence,R1is decOmposed intO R11and R12as fol丨
ows∶

R11=(2,丨 ,Jl,R12=(△,D,E)

The re|ation R2is sirnⅡ arly decOmposed into R21and R22based on the transitive

dependency(B)-)(F)-)(G,H⒈

R21=(E,G,H),R22=(旦 ,F)

The】 na丨 set of re丨 aⅡons in3NF are(R11,R12,R21,R22,R3)

叵iΙ≡彐一
→

叵ΙⅡ口

】哑口

(bl The performance ofI where i=number of丨 /oc0sts to aCCess丨 eaf block is

|兰 1+丨 ogd(n/e)

G"eh'if n=10`e=(3+1)/2=2and d=3`the numberread/w"tes of b丨
0cksin an operation is

l兰 1+log3(10/?)

l兰 1+log3(5)

丨 【1.465

0凡 hl1腿 md陆 zl/o to get珀 d盹 md阳 from m哎 ∞陌 龇 订a涮 涮 №巾 ∞

data b|oCk。



Answerto Question4∶

(a) Due to referehtial integrity constrain1 parent tab丨 e tuples

Correspondent child tab丨 e tuple data。 As。 result夕 the sequence of

statement can be one ofthe fo"owIngs∶

must be loaded data before its

丨oading tables by using sQL丨 nsert

(i)Cky'store'丨 tem`stored~kems`Orders`Ordered~item`Customers、 Wa丨Ⅱn~customers and Mail~order

Cu时 ome△

(ii)City'Customer'讥
`a|kin~customers'MaiLorder Customers`Orders,ltems`Ordered~ltem'stores and

stored |tems。

(b)select order。 Order⋯no'ltems。 Description'stores。 store~id'City。City~name

From Orders'ltems'stores'City'stored亠 ltems'Ordered~ltems'Customer

Where Oorders。 Order no=Ordered item。 Order no

an-  Ordered item id=ltems。 ltem id

and   ltems。 lten1 id=stored ltems。 Itern id

and   orders,Customer id=Customer。 Customer id

and   stores。 City~id=City。 City~id   
∶

an0 stored」 tems。 Quanu~~held)OrdeFd」tem。 Quantky~ordered

and   stores。 stored id=stored ltems。 store id

select Customer。 Customer~id、 customer。 Customer~na me'、Valkin~customer。 TOuHng~guide and

Ma" order。 Customer return address

From lA/alkin~custome1MaiLorde廴 customers'Customer

Where、Ⅳa丨 kin customer。Customer id=Customer。 Customer id

and  Mai丨 order customer。 Customer id〓 Customer。 Customer id


