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Fourth Semesler B.Tech. Degree Examination, December 2021

13.405 DATA BASE DESIGN [FR}
{2013 Scheme]

fime ; 3 Hours hMax, Marks ; 100
PART - A
answer all quaslicns. Each queslicn carrias 4 marks,

Ciseuss ihe capabililies hal should be provided by a DBME
Discuss lhe naming convenlions used for ER schema diagrams.

How are the OUTER JQIM operalions difierent from lhe INMER JOIN operations?
Heow is the QUTER UNICM operalion difierent from UNIQNT

Wwhat is lhe lossless join propery of a decomposition? Wiy is K imperianl?
Explain heurislic based guery oplimization
{5 » 4 = 20 Marks}
PART - B

Answer any one guaeslicn frem each module. Each gquestion cames 20 marks.

Module — |
& {a) What are the responsibililies of lhe DBA and Lhe database designers? g
{b) Discuss the main characterislics ol lhe dalabase approach and how il differs
fram lradilicnal Mile systems. 8
gl Explain the sllualions in which a DEME may involve unnecessary cverhead
cosls lhat would nol be incurred in tradilional file processing. &
QR
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{a) Explain with example (for sach) reduction of lhe follovang E-R dhagram

(k)

lealures lo Relabonal Dalabase Schama,
(1Y Weak Enliby
{iin  Many lo One Relalianshp E

Design an ER schema for k2eping lrack of information aboul voles laken in
lhe LS House of Representalives during Lhe currenl rvo-year congressional
seesion. The dalahase needs to keep lrack of each LLS, STATE's Name
(&g, 'Texas', 'New York', California’y and include the Region of the slale
(whose domain is {Mortheast, 'Midwesl', “Southeast’, “Southwest, West}).
Each COMGRESS _PERSON in lhe House of Representatives is gescripea
by his or her Name, plus the Dislrict repressnted, the Starl_dale when Lhe
cangressparson was firsl elecled, and the poliical Pary o which he or she
belongs [whoss domain 1= {Republicar’, 'Democral’, “Indepezndent’,
‘Otherly, The dalabase keeps lrack of each BILL (is, proposed law},
including ihe Bil_name, the Dale_ol_votz on lhe bill, whelher lhe bil
Pazsed or failled

(whase domain is {Yes’, 'No’ }), and the Sponsor f{lhe congresspersonis)
wha sponsarad-lhal is, proposed—Ilhe Bill). The daabase also kesps lrack
of how each congreszpersen voted on each bill {domain of Yaole allnbule 12
Mres, Mo', 'Abslain’, Abseni’t), Draw an ER schema diagram [or lhis
applicalion. Slale clzarly any assumplions you makea, 12

Module — 1

Whal is the difference betwsen a key and a2 superkey? Why do we
designale ane of lhe candidals kays of a relalion lo ba the primary key? 6

Canzider lhe ollowing library dalabase schema, Give an expression in lhe
relatianal algebra lo express each of Ihe lollowang queries:

Book(Book_id, Tille, Fublisher)

Publisher(Mame, Address phone)

Book copies{Book_id,Branch_id.Mo_of_copies)
Library_branch{Eranch_id, Branch_name Address}
Borrower{card_number, name address)

Book_loan{Book_id Branch_id, cardno daleoul.duedale)
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8. (a)
(b
19, {a)

(5}

{ii How many copies of lne book filled The Losl Tribe are owned by the
hrary branch whose name is “Sharpslown"?

(i) How many copies of the book tilled The Los| Tribe are owned by each
tibrary branch?

() Refrieve lha names, addressss, and number of books checked oul lor
all borrowers who have more than Ave books checked outl

{iw] Find lhe lolal number of books borrowed in each hranch. 3+3+d44
OR

Evseuss how Tripger conslrucls is used in SQL, and discuss the vanous
options for lhe conslrucl. Specify whal each conslrucl is uselul for. G

Caonsldar the following airline dalabase,

Flighls (flno, irom, Lo, distance, departs)

Airerafl {aid, aname, range)

Cerlilied {ad, aid)

Employees {eid, ename, salary)

Wrile QL for each ol the llowing queres.

(il Find names of pilats who are cerlified on some Boeing,
(i} Find eid of employeeis) wilh the second Righest salary.

{i} Find the aircrafl id of lhe aircraf for which every pilol is eligible whose
salary 15 over 5100000,

{Ivy Find the employee wilh highes. number of cadification.

J+3+4+4

Module — I
Discuss inserlion, delelion, and modificalion anomalizs. \Why are Lhey
considered bad? llluslrale wilh examples 10

Consider the relalion RPQAST.U) and the sel F af funclional
dependencies F={P QR 50, PR T, 5 =U}
(1 Whal iz tha key af lhe relafion and why?
(i What s the lnghesl normal form, Prove it; —
i} ¥ il is nol in 3WF then find a decofpdsition thatsie lossless and
dependency presering -l P \ 10
)1
)
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Wrile an algorithm lo check || a dependency o— 8 is presened, Given
R=[A B.C) F={A=E B—=C! Key ={A]l. Check whether the fallowing
dacampnosilion 13 055855 and dependency prasandng.

M A =(A8]R=(8.C}
(i R,=[A E) R,=[AC) 8

Give agn algorilhm To compute lhe closure of a sel of funclional
dependencies F.

Given  R=[ABC.GHINF=(A=B A5 C CGoH), CGBalB=H)

Compuie FT. B

Slale the informal guidslines lor eelabon schema design. llluslrale how

violalion of lhese guidelines may pe hamful, &
bMadule — |1V

Whal are the differences among primary, Sscondary, and clusiering
indexes? How do these differencas affect the ways in which these Indexes
are implemented? Which of the indexes are dense, and which are net? 6

Discuss the reasons por converbing Sl quenes inlo relalmnal algebra
gquenes belore cplimzatlion is done, Whal is a query exccubicn plan? 8

Whal are the reasons lor lransaclion lailures and why recoverny is required?

g

OA
Show |hat lhe bvo-phase locking prolocol ensures conllicl seriahzakility, and
[hal ransaclions can he senalized according (o lheir lock poinls, 10
Flowe 2 lree diffirsion rom &7 5ec. Explain B reg in delzil 10

{4 % 20 = 80 Marks)
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