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READ THESEINSTRUCTIONSFIRST!

1. Parts of the examthat aremarkedwith “3317A+37170NLY"ar efor CSI3317A+CSI3717
studentsonly;

2. Parts of the examthat are markedwith “3317B ONLY"ar efor CSI3317Bstudentsonly;
2. Parts of the exam that are marked with “ALL SECTIONS"are for all CSI3317A,
CSI3317B,and CSI3717students.

Herearethe questionghateachsectionmustanswer:

e CSI3317AandCSI3717:1,2,4,5,6,7,8,9,14,1andoneof 16 or 17.
e CSI3317B1,3,4,10,11,12,13,14,18ndoneof 160r 17.

Theexamconsistof 2 parts,40% Multiple Choice;60%essay
Themarkallotmentis providedfor eachquestion.
All work MUST becontainedn this Exambook. Usethe backof thesheetsf necessary
Note: For multiple choicequestionsalwayschoosethe mostinclusive answer For example,if
youwereasked,“who is the prime ministerof Canada’andthe possibleanswersvere
A. PaulMartin
B. Theleaderof theliberal party
C. Theleaderof the partywith a majority in the Houseof Commons

D. Theleaderof the partyaskedby the GovernorGeneralo leadthecurrentparliament

Youwouldanswer(D) becausdt is themostinclusive, mostgenerakinswer

“Universitypolicy stateghatcheatingon anexaminationis a scholastioffence. Thecommission
of ascholastioffenceis attendedy academigenaltieswhich mightincludeexpulsionfrom the
program.If youarecaughtcheatingtherewill be no secondwvarning”.

... Cont'd
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1 Multiple Choicel [ALL SECTIONS] — 20 points

Part A— 1 point Oneof theseis NOT acharacteristiof file-baseddatasystems:

A. Slow access
B. Duplicationof data
C. Isolationof data

D. Staticqueries

Part B— 1 point Inthe ANSI-SFARC referencenodel(i.e. thestandardeferencearchitecture),
if thelocationof physicaldatais changedthen

A. Thedatabaséasto berecompiled

B. Theupperlayersneedto know aboutthechange

C. Nothinghappensbovethephysicallayer

D. Only theimmediateupperlayerneeddo know aboutthe change

Part C — 1 point Oneof theseis NOT anaggreatefunction:

A. COUNT
B. MEDIAN
C. SUM
D. AVG

Part D — 1 point Conceptuallywhatis the temporalorderin which SQL evaluatesGROUP
BYs?

A. WHERE,HAVING, GROUPBY
B. WHERE,GROUPBY, HAVING
C. HAVING, WHERE,GROUPBY

D. Isirrelevant

... Cont'd
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Part E — 1 point Which of thefollowing is NOT anadwantageof SQL?

portability
universalstandard

mary differentwaysto expresshe samequery

o0 w p

bothinteractve andembeddedccess

Part F— 1 point Whatdoesthe HAVING clausedo?

A. filters groupssubjectto somecondition
B. filters groupsof rows
C. filtersgroups

D. filters groupsof rows with the samecolumnvalue

Part G — 3 points Supposeve have an SQL relationdeclaredoy

CREATETABLE FOO(
name VARCHAR(50) PRIMARY KEY,
salary INT
CHECK(salary <= (SELECT AVG(salary) @ FROMFOOQ)) );

name | salary

L ._.| 'Sally" | 10000
Initially, the Contentsof FOOis: Joe' | 20000
'Sue' | 30000

We now try to executethefollowing sequencef modificationspneatatime:

INSERT INTO FOO VALUES('Fred', 12000);
UPDATEFOO SET salary = 20000 WHEREname = 'Sue’
INSERT INTO FOO VALUES('Sally', 13000);

DELETE FROMFOO WHEREname = 'Joe’;

At theendof thesestatementghe sumof the salariesover all thetuplesthenin FOOis:

A. 42,000
B. 62,000
C. 65,000
D. 72,000

... Cont'd
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Part H — 3 points Supposeave wish to constrainthe datasothatin no departmentantheem-
ployeeshave atotal salarygreateithan$1,000,000Thefollowing is a framework for anassertion
thatwill enforcethis constraint.

CREATEASSERTION cheap CHECK( NOT EXISTS(Q));

Which queryQ bestenforceghis constraint?

A. SELECT * FROMEmps WHERESUM(salary) > 1000000
B. SELECT dept, SUM(salary) @ FROMEmps GROUPBY dept
C.

SELECT SUM(salary)

FROMEmps, Managers

WHEREd = mgr

GROUPBY Emps.dept

HAVING SUM(salary) > 1000000

SELECT dept

FROMEmps

GROUPBY dept

HAVING SUM(salary) > 1000000

Part | — 3 points This questionis basedon a relation Enroll(SID,CID,term,grade)
whichstoregheacademicecordsof studentsn auniversitydatabasef-or example atuple(123,
'SE470b’, 'Winter 2003, 9.0) representshefactthatstudentl23 took SE470b in
Winter 2003andrecevedagradeof 9.0 (whichisanA).

Someondan Rayistrar's Office complainedthat he obtaineddifferentresultswhenrepeatingthe
samequeryinsideonetransaction:

T1:

SELECT AVG(grade) FROMEn roll; Q1
SELECT AVG(grade) FROMEn roll; Q2
COMMIT;

Which oneof the following actionsis sufficient andnecessaryo ensurethat Q1 and Q2 always
returnthesameresult?

... Cont'd
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A. Settransactiorevel for all transactionsncludingT1, at SERIALIZABLE

B. Settransactiorievelfor all transactionsncludingT1, runatREPEAABLE READ
C. Settransactiorievel for T1 at SERIALIZABLE

D. Settransactiorlevel for T1 atREPEA'/ABLE READ

Part J — 1 point Which of theses NOT anaspecbf databaséransactions?

A. RAID
B. wait-for graphs
C. Two-phasecommit

D. locks

Part K — 1 point  Which of theseproblemscanoccurin a multi-userenvironment?

A. Lostupdate
B. Uncommitteddata
C. Inconsistentata

D. All of theabore

Part L — 1 point 2PLdoesNOT do thefollowing:

permitsdeadlocks
permitsonly serializableschedules

releasesocksonly atcommittime

o0 w »

release$ocksprogressiely

Part M — 1 point How doesBCNF differ from 3rd NormalForm?

A. they arethesame

B. BCNF hasthe propertythat, for every functionaldependenc X — Y, X containsa key;
i.e.,every determinants a candidatekey

C. 3NF containsnotransitve dependenconthe primarykey

... Cont'd
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D. BCNF containgpartialdependenciesn the primarykey

Part N — 1 point Thedifferencebetweerpessimistiandoptimisticconcurreng controlproto-
colsis

A. Pessimistigrotocolswill notallow conflictsto occur

B. Pessimistigrotocolswill notallow deadlockgo occur

C. Optimisticprotocolsassumeonflictsarerare

D. All of theabove

... Cont'd
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2 Multiple Choicell [3317A+37170NLY] — 12 points

Part A — 2 points

Which oneof thefollowing assertionss NOT anadwantageof usingaDBMS?

Applicationprogramsarenot exposedo the detailsof datarepresentatioandstorage.
TheD DBMS schedulesoncurrenticcesso thedata.
Administrationof datais not centralized.

The DBMS protectshe datafrom the effectsof systentailures.

m o O m »

The DBMS enforcegheintegrity constrainton storeddata.

Part B — 2 points Which oneof thefollowing assertionss NOT true?

. A datamodelis a collectionof high-level constructgor describingdata.

. Thecentralconstructfor describingdatain therelationalmodelis the notionof schema.

A
B
C. Thephysicalschemaspecifiedhe storagedetailsof the datamodel.
D. Theconceptuaschemalefineshe datain termsof thedatamodel.
E

. An externalschemacontainsa collectionof oneor moreviews onrelationsin the database.

Part C — 2 points Which oneof thefollowing assertionss true?

A. Thegoalof conceptuatiatabaseesignis to producealogical schemaof the database.
B. Thegoalof logical schemaefinements to producea physicalschemaof thedatabase.

C. Thefile of recordsis animportantabstractionn a DBMS, andis implementedoy the file
andaccessnethoddayerof the DBMS code.

D. A hearfile is afile of recordshatarestoredonaheap.

E. Rangegueriesarebestsuitedfor hash-basethdexes.

Part D — 2 points  Which oneof thefollowing assertionss NOT true?

A. In apaclkedmemorypagefor fixed-lengthrecordsthefree spacds alwaysat the endof the
page.

... Cont'd



CSI3317A,3317B,and3717Final Exam,Decembed 9, 2003 Page9 of 30

In anunpacled memorypagefor fixed-lengthrecords the free spaces spreadall over the
page.

. In a RAID, redundang and datastriping are combinedto increasereliability and perfor
manceyespectrely.

RAID levelsthatusemirroring maintainidenticalcopiesof the dataon two differentdisks.

. A bitmapis anarrayof bits for keepingtrack of free slot informationin a pacled memory
pagefor fixed-lengthrecords.

Part E — 2 points Which oneof thefollowing assertionss true?

m o O w »

Part

A
B
C
D
E

In anISAM tree,only internalpagesareaffectedin updates.
In anISAM tree,we deleteary emptyleaf page.

In anISAM tree,we do not maintainoverflow pages.

During deletionin anISAM tree,we deleteall overflow pages.

BothISAM andB+ treessupportrangequeries.

F — 2 points Review Questionwhich oneof thefollowing assertionss true?

. In astatichashtable,primary pagesmaybedeleted.

. In anextendiblehashtable,we may have overflow pages.
. Statichashings similarto B+ trees.
. Duringdeletionin a statichashtable,we deletenonemptyoverflov pages.

. Noneof theassertiongboveis true.

... Cont'd
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3 Multiple Choicell [3317BONLY] — 12 points

Part A— 1point A goodreasorto changehephysicallayerwould bethis:

A. Groomthedisks
B. Add morehardware
C. Defragthedisk

D. All of theabove

Part B— 1 point Themainpurposeof IRDSis to

A. Defineadatadictionary
B. Defineastandardor integratingdatadictionaries
C. Isolatedatafrom schemas

D. Sharecataloguanformation

Part C— 1 point QBEis

SQL for Dummies
alayerontopof SQL

easierto usethanSQL directly

O 0 w »

all of theabore

Part D — 1 point A NULL isrepresentetly a

zero
blank

nothing

O 0 w »

aspecialreseredsymbol

Part E— 1 point A seriougperformancgroblemwith distributedjoinsis

... Cont'd
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A. Theslownessof WAN links
B. Headmovementtime
C. Replicationconsisteng

D. Non-standardize8QL

Part F — 1 point Whatis true of a Multidatabasesystem?

A. It isanIRDS standard
B. Eachsiteretainsits own autonomy
C. Eachsitereplicatessomeportionof thewhole

D. Eachsiteis WAN-linkedto eachother

Part G— 1 point A SANisa

A. StorageAreaNetwork
B. SecureApplicationNetwork
C. SynchronizedAnd NormalizedDBMS

D. Stratgic AreaNetwork

Part H — 1 point Whichis NOT anadwantageof aDDBMS

A. Localautonomy
B. Improvedreliability
C. Improvedperformance

D. Security

Part | — 1 point Whichof theseare(is) (a) disadantage(spf fragmentationZSELECT ALL)

A. Usage
B. Efficieng

C. Performance

... Cont'd
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D. Integrity

Part J — 1 point A horizontalfragmentconsistof a subsebf

A. Thetuplesof arelation
B. Theattributesof arelation
C. AandB

D. Theattributesof arelationwith high affinity

Part K — 1 point Which of thefollowing areexamplesof transparencin DDBMSs?(SELECT
ALL)

A. Distribution
B. Transaction
C. Performance

D. All of theabore

Part L — 1 point Thetextbook gave anexampleof timing for differentdistributedquerypro-
cessingstratgiesthatrangedrom 1 secondo 2.3days.Themainreasorfor thiswas

A. Datacommunicatiorspeedsariances
B. Theamountof dataneededo dothequery
C. BadSQL programming

D. DBMS performancessues

... Cont'd
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4 ConceptDefinitions [ALL SECTIONS] — 8 points

For eachone of the following conceptsgive a two-lines cleardefinitionin the spaceprovided
below theseconcepts:

1. Serialschedule

2. Transaction

3. Clusteredndex

4. Functionaldependengc

5. RAID (Givetheidea.)

6. Deadlock

7. Atomicity

8. Conflictserializability

... Cont'd
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5 ER Diagram [3317A+37170NLY] — 10points

SITE owns a databasehat containsinformationaboutprofessors.Of coursethatinformationis
storedin adatabasevith thefollowing relevantspecification:
¢ EveryprofessohasaSIN; healsohasaname,andtheyearin which hewashired.

¢ Therearetenuredandnontenuregrofessors.Tenuredprofessordiave anindicationof the
yearin which they gottheir tenure.Nontenuredrofessordiave anindicationof theyearin
whichthey canapplyfor tenure.

¢ Amongtenuredprofessorsthereareassociat@rofessorandfull professorsFull professors
have anindicationof theyearin which they werepromotedo full professorship.

e Nontenuregrofessorsnustbeexpertin agivenarea.
¢ All theareaf expertisehave anidentification,anda description.
¢ A full professorcanadvisea nontenuregrofessoron his expertisein a givenarea.Onthe

otherhand,eachexpertisemusthave afull professomdvisingonit.

Draw anER diagramfor this setting.Make sureto indicateall theappropriateconstraints.

... Cont'd
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6 Relational Algebra [3317A+37170NLY] — 6 points

Considerthefollowing relationalschema:

Suppliers(sid : int, sname : string, adress : string, rating : real)
Parts(pid : int, pname : string, color : string, fid : int)
Catalog(sid : int, pid : int, cost : real)

TheCatalogrelationliststhepricesfor partsby suppliers Write thefollowing queriesn relational
algebra

¢ Findthesidsof supplierswho supplyeveryredpartor supplyevery greenpart.
e Findthepidsof partssuppliedby every supplieratlessthan$200.

¢ Findthe namef suppliersvho supplya greenpartthatcostslessthan$50.

... Cont'd
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7 SQL[3317A+37170NLY] — 4 points

Considertthe schemaof the previousquestion.

1. Write thefollowing queryin SQL:

“Find the namef suppliersvho supplya greenpartthatcostslessthan$50”

2. Write an SQL statemento createthe Catalogrelation,including the following integrity con-
straintexpressedisingCHECK:

“Every parthasa minimumof 2 suppliersanda maximumof of 10 supplierghatsupplyit ”

... Cont'd
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8 Index Matching [3317A+37170NLY] — 5 points

Considerthefollowing relationalschemaof the Suppliersrelation:

Suppliers(sid : int, sname : string, adress : string, rating : real)

For eachof the following indexes,saywhetherthe index matcheghe given selectionconditions.
List the primary conjunctsfor every match. Thatis, sayyesor no, andif yes,list the primary
conjuncts.

(1) A B+ treeindex onthesearctkey (Suppliers.sid)

(a) USuppliers.sid>20,000(SupplieTS)
(B) O Suppiiers.sid<20,000(Suppliers)

(C) T suppliers.sid=20,000(Suppliers)
(2) A B+ treeindex onthesearctkey (Suppliers.sid, Suppliers.rating)
(a) USuppliers.sid>QO,OOOASuppliers.Tat'ing<4(Suppliers)

(b) O Suppliers.rating<4 (Suppliers)

(C) O Suppliers.sid=20,000 (SUPPZZGTS)

(2) A hashindex onthesearchkey (Suppliers.sid, Suppliers.rating)

(a) O-Suppliers.v"ating<4(Supplierg)
(b) USuppliers.sid>20,000/\5uppliers.'rating<4(SUppli@TS)

(C) O suppliers.sia—20,000(Suppliers)

... Cont'd
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9 Hash-Join [3317A+37170NLY] — 5 points

Explainhow the hash-joinalgorithmworks.

... Cont'd
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10 ER Diagram [3317BONLY] — 10 points

Represeneachof thefollowing requirementsvith anER diagram:

(a) A compar calledPerfectPetsrunsanumberof clinics. A clinic hasmary staf andamem-
berof staf managestmostoneclinic (notall staf managelinics). Eachclinic hasaunique
clinic number(clinicNo) andeachmemberof staf hasa uniquestaf number(stafNo).

(b) Whena petownercontactsa clinic, the owner's petis registeredwith the clinic. An owner
canown one or more pets,but a pet canonly registerwith oneclinic. Eachownerhasa
uniqueownernumber(ownerNo)andeachpethasa uniquepetnumber(petNo).

(c) Whenthe pet comesalongto the clinic, it undegoesan examinationby a memberof the
consultingstaf. The examinationmay resultin the petbeingprescribedvith oneor more
treatmentsEachexaminationhasa uniqueexaminationnumberexamNo)andeachtype of
treatmenhasa uniquetreatmentumber(treatNo).

... Cont'd
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(d) Representhecompletesetof requirementsn oneER diagram.

... Cont'd
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11 SQL [3317BONLY] — 10 points

Thefollowing tablesform partof adatabaséeldin arelationalDBMS:

Hotel(hotelNo, hotel Name, city)

Room(roomNo, hotel No, type, price)

Booking(hotelNo, guest No, date From, dateT o, roomN o)
Guest(guestNo, guest Name, guest Address)

Here,Hotel containshoteldetailsandhotelNois the primarykey; Roomcontaingoomdetailsfor
eachhoteland(roomNo,hotelNo)formstheprimarykey; Bookingcontaingdetailsof thebookings
and (hotelNo, guestNo,dateFrom)orms the primary key; and Guestcontainsguestdetailsand
guestNas theprimarykey.

Part A — 2 points Whatdoesthefollowing codesnippetdo? Be very precise.

CREATEDOMAIN RoomType AS CHAR(1)
CHECK(VALUEIN ('S', ', 'DY));

CREATE DOMAIN HotelINumbers AS HotelNumber
CHECK(VALUEIN (SELECT hoteINo FROMHotel));

CREATEDOMAIN RoomPrice AS DECIMAL(5, 2)
CHECK(VALUEBETWEENLO AND 100);

CREATE DOMAIN RoomNumber AS VARCHAR(4)
CHECK(VALUEBETWEEN1" AND '100Y;

CREATETABLE Room(
roomNo RoomNumber NOT NULL,
hoteINo HotelNumbers NOT NULL,
type RoomType NOT NULL DEFAULT'S'
price.  RoomPrice NOT NULL,
PRIMARY KEY (roomNo, hotelNo),
FOREIGN KEY (hotelNo) REFERENCESHotel
ON DELETE CASCADEON UPDATE CASCADE);

... Cont'd
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Part B — 2 points Createaview containingthe hotelnameandthe namesof the guestsstaying
atthehotel.

... Cont'd
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Part C — 2 points Whatdoesthefollowing codesnippetdo?

GRANTALL PRIVILEGES ON HotelData

TO Manager, Director WITH GRANTOPTION;
GRANTALL PRIVILEGES ON BookingOutToday
TO Manager, Director WITH GRANTOPTION;

... Cont'd
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Part D — 4 points Which of thefollowing is semanticallycorrect?
(&) SELECT r.type, r.price

FROMRoom r, Hotel h

WHEREr.hotel_number = h.hotel_number AND

h.hotel_name = 'Grosvenor  Hotel' @ AND

rtype > 100;

(b) SELECT r.roomNo, h.hotelNo

FROMHotel h, Booking b, Roomr

WHEREh.hoteINo = b.hoteINo  AND h.hotelNo =

b.roomNo = roroomNo ANDtype = 'S’ AND b.hotelNo 'H22",

(c) SELECT r.roomNo, r.type, r.price

FROMRoom r, Booking b, Hotel h

WHEREr.roomNo = b.roomNo AND b.hoteINo = h.hoteINo AND

h.hoteIName = 'Grosvenor  Hotel'  AND r.price

... Cont'd
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12 Disks[3317BONLY] — 5 points

Supposéhatyou hada 4-tupleaddresgdiskunit, cylinder, head, record) for your disk system
andits sizeis (4, 8,4, 8). Assumingthe normal 8K physicalallocationblock size, answerthe

following:
(a) How mary blockscanbeaddressed the systemwasfully populated?
(b) Whatis the maximumsizeof datathatacylinder canhold?

(c) Whatis the slow-down ratio of a cylinder readcomparedwvith the worsecasesingleblock
multiple read?Assumel00 msfor thearmmove.

... Cont'd
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13 Distributed DBMSs[3317BONLY] — 5 points

Supposéhatwe have a distributeddatabassystem.Whatthingsmustyou considerin replicating
importantdata?

... Cont'd
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14 Serializability [ALL SECTIONS] — 10 points

Part A — 4 points Considerthefollowing schedules.
Sl = R?(X); RI(Y)a WQ(X)a R3(X>7 WI(Y)a W3(X)a RQ(Y)’ WQ(Y)a Ol) 027 03
SQ - RZ(X)) RI(Y)a WQ(X)a RZ(Y)a R3(X)7 WI(Y)) W3(X)a WQ(Y)a Cl) 027 03

For eachoneof them,tell whetherit is conflictserializableor not; andif notsaywhy.

Part B — 6 points For eachoneof thefollowing schedules:

S1=Ri(X),Ry(X), Rs(Y), W1(X), Ro(Z), Ro(Y), Wa(Y), W1 (Z), Cy, Cy, Cs
Sy = RI(X)a WI(Y)7 RZ(Y)a WZ(Z)’RZ*}(Z)? W3(X)7 01)027 C3
SS = W3(X)’R1(X)a WI(Y)’ RQ(B)v WQ(Z)’ RS(Z)a 01502, C3

Answerthequestiondelow:

(1) Whatis theprecedencgraphof theschedule?

(2) Giveanequvalentserialscheduldor ary conflictserializableschedule.

... Cont'd
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15 Normal Forms[ALL SECTIONS] — 10points

Thetableshavn below displaysthe detailsof therolesplayedby actors/actresses films.

fNo fTitle dirNo | dName actorNo| actorName role timeOnScreer
F1100| Happy Days| D101 | Jim Alan A1020 | SheilaToner Jean | 15.45
F1100| Happy Days| D101 | Jim Alan Al222 | PeterWatt Tom 25.38
F1100| Happy Days| D101 | Jim Alan A1020 | SheilaToner Silvia | 15.45
F1109| SnaleBite | D076 | SueRamsay| A1567 | StevenMcDonald| Tim 19.56
F1109| SnaleBite | D076 | SueRamsay| A1222 | PetenVatt Archie | 10.44

(a) Describewhy thetableshavn aboveis notin first normalform (1NF).

(b) Thetableshovn above is susceptibléo updateanomalies Provide examplesof how inser

tion, deletion,andmodificationanomaliesouldoccuron thistable.

(c) Identify the functionaldependenciesepresentedby the tableshovn above. Stateary as-

sumptionsyou make aboutthe datashown in thistable(if necessary).

(d) Usingthe functionaldependencieslentifiedin part(c), describeandillustratethe process
of normalizationby corverting the table shavn above to third normalform. Identify the
primaryandforeignkeysin yourrelations.

... Cont'd
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16 ACID Properties[ALL SECTIONS] — 5 points

Considerthe ACID propertiesln onepage describevhy they areimportantfor transactions.

... Cont'd
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17 Two Phaselocking Protocol[ALL SECTIONS]— 5 points

Explainhow thetwo-phasdocking protocolworks.

... Endof Final Exam



