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READ THESEINSTRUCTIONSFIRST!

1. Parts of theexamthat aremarkedwith “3317A+3717ONLY”ar efor CSI3317A+CSI3717
studentsonly;

2. Parts of theexamthat aremarkedwith “3317BONLY”ar efor CSI3317Bstudentsonly;

2. Parts of the exam that are marked with “ ALL SECTIONS”are for all CSI3317A,
CSI3317B,and CSI3717students.

Herearethequestionsthateachsectionmustanswer:

� CSI3317AandCSI3717:1,2,4,5,6,7,8,9,14,15,andoneof 16or 17.

� CSI3317B:1,3,4,10,11,12,13,14,15,andoneof 16or 17.

Theexamconsistsof 2 parts,40%Multiple Choice;60%essay.

Themarkallotmentis providedfor eachquestion.

All work MUST becontainedin thisExambook.Usethebackof thesheetsif necessary.

Note: For multiple choicequestions,alwayschoosethe mostinclusive answer. For example,if
youwereasked,“who is theprimeministerof Canada”andthepossibleanswerswere

A. PaulMartin

B. Theleaderof theliberalparty

C. Theleaderof thepartywith amajority in theHouseof Commons

D. Theleaderof thepartyaskedby theGovernor-Generalto leadthecurrentparliament

Youwouldanswer(D) becauseit is themostinclusive,mostgeneralanswer.

“Universitypolicy statesthatcheatingonanexaminationis ascholasticoffence.Thecommission
of a scholasticoffenceis attendedby academicpenalties,whichmight includeexpulsionfrom the
program.If youarecaughtcheating,therewill benosecondwarning”.

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

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

A. Slow access

B. Duplicationof data

C. Isolationof data

D. Staticqueries

Part B — 1 point In theANSI-SPARC referencemodel(i.e. thestandardreferencearchitecture),
if thelocationof physicaldatais changed,then

A. Thedatabasehasto berecompiled

B. Theupperlayersneedto know aboutthechange

C. Nothinghappensabove thephysicallayer

D. Only theimmediateupperlayerneedsto know aboutthechange

Part C — 1 point Oneof theseis NOT anaggregatefunction:

A. COUNT

B. MEDIAN

C. SUM

D. AVG

Part D — 1 point Conceptually, what is the temporalorderin which SQL evaluatesGROUP
BYs?

A. WHERE,HAVING, GROUPBY

B. WHERE,GROUPBY, HAVING

C. HAVING, WHERE,GROUPBY

D. Is irrelevant

... Cont'd
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Part E — 1 point Whichof thefollowing is NOT anadvantageof SQL?

A. portability

B. universalstandard

C. many differentwaysto expressthesamequery

D. bothinteractiveandembeddedaccess

Part F — 1 point WhatdoestheHAVING clausedo?

A. filtersgroupssubjectto somecondition

B. filtersgroupsof rows

C. filtersgroups

D. filtersgroupsof rowswith thesamecolumnvalue

Part G — 3 points SupposewehaveanSQLrelationdeclaredby

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

Initially, theContentsof FOOis:

name salary
'Sally' 10000
'Joe' 20000
'Sue' 30000

Wenow try to executethefollowing sequenceof modifications,oneata time:

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

At theendof thesestatements,thesumof thesalariesoverall thetuplesthenin FOOis:

A. 42,000

B. 62,000

C. 65,000

D. 72,000

... Cont'd
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Part H — 3 points Supposewe wish to constrainthedatasothat in no departmentcantheem-
ployeeshavea total salarygreaterthan$1,000,000.Thefollowing is a framework for anassertion
thatwill enforcethisconstraint.

CREATEASSERTION cheap CHECK( NOT EXISTS(Q));

WhichqueryQ bestenforcesthisconstraint?

A. SELECT * FROMEmps WHERESUM(salary) > 1000000

B. SELECT dept, SUM(salary) FROMEmps GROUPBY dept

C.

SELECT SUM(salary)
FROMEmps, Managers
WHEREid = mgr
GROUPBY Emps.dept
HAVING SUM(salary) > 1000000

D.

SELECT dept
FROMEmps
GROUPBY dept
HAVING SUM(salary) > 1000000

Part I — 3 points This questionis basedon a relationEnroll(SID,CID,term,grade)
whichstorestheacademicrecordsof studentsin auniversitydatabase.Forexample,atuple(123,
'SE470b', 'Winter 2003', 9.0) representsthe fact thatstudent123 took SE470b in
Winter2003andreceivedagradeof 9.0 (which is anA).

Someonein Registrar's Office complainedthat he obtaineddifferentresultswhenrepeatingthe
samequeryinsideonetransaction:

T1:
SELECT AVG(grade) FROMEnroll; Q1
SELECT AVG(grade) FROMEnroll; Q2
COMMIT;

Which oneof the following actionsis sufficient andnecessaryto ensurethat Q1 andQ2 always
returnthesameresult?

... Cont'd
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A. Settransactionlevel for all transactions,includingT1, atSERIALIZABLE

B. Settransactionlevel for all transactions,includingT1, runatREPEATABLE READ

C. Settransactionlevel for T1 atSERIALIZABLE

D. Settransactionlevel for T1 atREPEATABLE READ

Part J — 1 point Whichof theseis NOT anaspectof databasetransactions?

A. RAID

B. wait-for graphs

C. Two-phasecommit

D. locks

Part K — 1 point Whichof theseproblemscanoccurin a multi-userenvironment?

A. Lostupdate

B. Uncommitteddata

C. Inconsistentdata

D. All of theabove

Part L — 1 point 2PLdoesNOT do thefollowing:

A. permitsdeadlocks

B. permitsonly serializableschedules

C. releaseslocksonly at committime

D. releaseslocksprogressively

Part M — 1 point How doesBCNFdiffer from 3rdNormalForm?

A. they arethesame

B. BCNF hasthe propertythat, for every functionaldependency
� � �

,
�

containsa key;
i.e.,everydeterminantis acandidatekey

C. 3NFcontainsno transitivedependency on theprimarykey

... Cont'd
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D. BCNFcontainspartialdependencieson theprimarykey

Part N — 1 point Thedifferencebetweenpessimisticandoptimisticconcurrency controlproto-
colsis

A. Pessimisticprotocolswill notallow conflictsto occur

B. Pessimisticprotocolswill notallow deadlocksto occur

C. Optimisticprotocolsassumeconflictsarerare

D. All of theabove

... Cont'd
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2 Multiple ChoiceII [3317A+3717ONLY] — 12points

Part A — 2 points

Whichoneof thefollowing assertionsis NOT anadvantageof usingaDBMS?

A. Applicationprogramsarenotexposedto thedetailsof datarepresentationandstorage.

B. TheDBMS schedulesconcurrentaccessto thedata.

C. Administrationof datais notcentralized.

D. TheDBMS protectsthedatafrom theeffectsof systemfailures.

E. TheDBMS enforcestheintegrity constraintsonstoreddata.

Part B — 2 points Whichoneof thefollowing assertionsis NOT true?

A. A datamodelis acollectionof high-level constructsfor describingdata.

B. Thecentralconstructfor describingdatain therelationalmodelis thenotionof schema.

C. Thephysicalschemaspecifiesthestoragedetailsof thedatamodel.

D. Theconceptualschemadefinesthedatain termsof thedatamodel.

E. An externalschemacontainsa collectionof oneor moreviewson relationsin thedatabase.

Part C — 2 points Whichoneof thefollowing assertionsis true?

A. Thegoalof conceptualdatabasedesignis to producea logicalschemaof thedatabase.

B. Thegoalof logicalschemarefinementis to producea physicalschemaof thedatabase.

C. Thefile of recordsis an importantabstractionin a DBMS, andis implementedby the file
andaccessmethodslayerof theDBMS code.

D. A heapfile is afile of recordsthatarestoredona heap.

E. Rangequeriesarebestsuitedfor hash-basedindexes.

Part D — 2 points Whichoneof thefollowing assertionsis NOT true?

A. In a packedmemorypagefor fixed-lengthrecords,thefreespaceis alwaysat theendof the
page.

... Cont'd
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B. In anunpackedmemorypagefor fixed-lengthrecords,the freespaceis spreadall over the
page.

C. In a RAID, redundancy anddatastriping arecombinedto increasereliability andperfor-
mance,respectively.

D. RAID levelsthatusemirroringmaintainidenticalcopiesof thedataon two differentdisks.

E. A bitmapis anarrayof bits for keepingtrackof freeslot informationin a packedmemory
pagefor fixed-lengthrecords.

Part E — 2 points Whichoneof thefollowing assertionsis true?

A. In anISAM tree,only internalpagesareaffectedin updates.

B. In anISAM tree,wedeleteany emptyleafpage.

C. In anISAM tree,wedonot maintainoverflow pages.

D. Duringdeletionin anISAM tree,wedeleteall overflow pages.

E. Both ISAM andB+ treessupportrangequeries.

Part F — 2 points Review QuestionWhichoneof thefollowing assertionsis true?

A. In astatichashtable,primarypagesmaybedeleted.

B. In anextendiblehashtable,wemayhaveoverflow pages.

C. Statichashingis similar to B+ trees.

D. Duringdeletionin astatichashtable,wedeletenonemptyoverflow pages.

E. Noneof theassertionsabove is true.

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

Part A — 1 point A goodreasonto changethephysicallayerwouldbethis:

A. Groomthedisks

B. Add morehardware

C. Defragthedisk

D. All of theabove

Part B — 1 point Themainpurposeof IRDS is to

A. Definea datadictionary

B. Definea standardfor integratingdatadictionaries

C. Isolatedatafrom schemas

D. Sharecatalogueinformation

Part C — 1 point QBEis

A. SQLfor Dummies

B. a layeron topof SQL

C. easierto usethanSQLdirectly

D. all of theabove

Part D — 1 point A NULL is representedby a

A. zero

B. blank

C. nothing

D. aspecialreservedsymbol

Part E — 1 point A seriousperformanceproblemwith distributedjoins is

... Cont'd
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A. Theslownessof WAN links

B. Headmovementtime

C. Replicationconsistency

D. Non-standardizedSQL

Part F — 1 point Whatis trueof aMultidatabasesystem?

A. It is anIRDSstandard

B. Eachsiteretainsits own autonomy

C. Eachsitereplicatessomeportionof thewhole

D. Eachsiteis WAN-linkedto eachother

Part G — 1 point A SAN is a

A. StorageAreaNetwork

B. SecureApplicationNetwork

C. SynchronizedAnd NormalizedDBMS

D. Strategic AreaNetwork

Part H — 1 point Which is NOT anadvantageof aDDBMS

A. Localautonomy

B. Improvedreliability

C. Improvedperformance

D. Security

Part I — 1 point Whichof theseare(is) (a)disadvantage(s)of fragmentation?(SELECT ALL)

A. Usage

B. Efficiency

C. Performance

... Cont'd
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D. Integrity

Part J — 1 point A horizontalfragmentconsistsof asubsetof

A. Thetuplesof a relation

B. Theattributesof a relation

C. A andB

D. Theattributesof a relationwith highaffinity

Part K — 1 point Whichof thefollowing areexamplesof transparency in DDBMSs?(SELECT
ALL)

A. Distribution

B. Transaction

C. Performance

D. All of theabove

Part L — 1 point Thetextbookgave anexampleof timing for differentdistributedquerypro-
cessingstrategiesthatrangedfrom 1 secondto 2.3days.Themainreasonfor thiswas

A. Datacommunicationspeedvariances

B. Theamountof dataneededto do thequery

C. BadSQLprogramming

D. DBMS performanceissues

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

For eachoneof the following concepts,give a two-lines, cleardefinition in the spaceprovided
below theseconcepts:

1. Serialschedule

2. Transaction

3. Clusteredindex

4. Functionaldependency

5. RAID (Give theidea.)

6. Deadlock

7. Atomicity

8. Conflictserializability

... Cont'd
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5 ER Diagram [3317A+3717ONLY] — 10points

SITE owns a databasethat containsinformationaboutprofessors.Of coursethat informationis
storedin adatabasewith thefollowing relevantspecification:

� EveryprofessorhasaSIN; healsohasaname,andtheyearin whichhewashired.

� Therearetenuredandnontenuredprofessors.Tenuredprofessorshave an indicationof the
yearin which they got their tenure.Nontenuredprofessorshaveanindicationof theyearin
which they canapplyfor tenure.

� Amongtenuredprofessors,thereareassociateprofessorsandfull professors.Full professors
haveanindicationof theyearin which they werepromotedto full professorship.

� Nontenuredprofessorsmustbeexpertin agivenarea.

� All theareasof expertisehaveanidentification,andadescription.

� A full professorcanadvisea nontenuredprofessoron his expertisein a givenarea.On the
otherhand,eachexpertisemusthavea full professoradvisingon it.

Draw anERdiagramfor thissetting.Makesureto indicateall theappropriateconstraints.

... Cont'd
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6 Relational Algebra [3317A+3717ONLY] — 6 points

Considerthefollowing relationalschema:

�����	��

�����	���������������� !"��#%$'&)(*�,+- /.0���213!-$��'45(6�6�7�8+- 2.0�-�21%!94:$';<�
#�=���./>/?�@/A
B7C �ED:���
F%���G������ !HF%#%$'&)(*�8+- 2.%���213!EI6JEKLJE4M�8+- 2.%���213!<NO�G������ %A
P C D C 
<Q�R%�������G�8���2 S!:F%���������2 !TI6J���;U�'.,>/?�@,A

TheCatalogrelationliststhepricesfor partsbysuppliers.Write thefollowingqueriesin relational
algebra:

� Find thesidsof supplierswhosupplyevery redpartor supplyeverygreenpart.

� Find thepidsof partssuppliedby everysupplierat lessthan$200.

� Find thenamesof supplierswhosupplyagreenpartthatcostslessthan$50.

... Cont'd



CSI3317A,3317B,and3717FinalExam,December19,2003 Page16of 30

7 SQL [3317A+3717ONLY] — 4 points

Considertheschemaof thepreviousquestion.

1. Write thefollowing queryin SQL:

“Find thenamesof supplierswhosupplyagreenpartthatcostslessthan$50.”

2. Write anSQL statementto createthe Catalogrelation,including the following integrity con-
straintexpressedusingCHECK:

“Everyparthasaminimumof 2 suppliersandamaximumof of 10suppliersthatsupplyit .”

... Cont'd
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8 Index Matching [3317A+3717ONLY] — 5 points

Considerthefollowing relationalschemaof theSuppliersrelation:

�����	��

�����	���������������� !"��#%$'&)(*�,+- /.0���213!-$��'45(6�6�7�8+- 2.0�-�21%!94:$';<�
#�=���./>/?�@/A

For eachof the following indexes,saywhetherthe index matchesthegivenselectionconditions.
List the primary conjunctsfor every match. That is, sayyesor no, and if yes, list the primary
conjuncts.

(1) A B+ treeindex on thesearchkey V �����	��

�����	�	WX���ZY,[
(a) \�]�^H_�_�`badc�e�f�g fhadi5j/k�lnm lolol �������	��

�����	�TA
(b) \�]�^H_�_�`badc�e�f�g fhadi5p/k�lnm lolol �������	��

�����	�TA
(c) \�]�^H_�_�`badc�e�f�g fhadiHq�k�lnm lolol �������	��

�����	�TA

(2) A B+ treeindex on thesearchkey V �����	��

�����	�	WX���ZY�!r���2�'��

�o���'��Ws� C D��<t3R8[
(a) \�]�^H_�_�`badc�e�f�g fhadi5j/k�lnm lolol�uT]�^H_H_r`badc<eof�g eov�wdayx�z6p�{ �������	��

�����	�TA
(b) \�]�^H_�_�`badc�e�f�g eov�wdayx"zrp�{ �������	��

�o���'�TA
(c) \�]�^H_�_�`badc�e�f�g fhadiHq�k�lnm lolol �������	��

�����	�TA

(2) A hashindex on thesearchkey V �����	��

�o���'�	Wy�9�ZY0!6�|���	�8
h�����	�	Ws� C D��<t3R8[
(a) \�]�^H_�_�`badc�e�f�g eov�wdayx"zrp�{ �������	��

�o���'�TA
(b) \�]�^H_�_�`badc�e�f�g fhadi5j/k�lnm lolol�uT]�^H_H_r`badc<eof�g eov�wdayx�z6p�{ �������	��

�����	�TA
(c) \�]�^H_�_�`badc�e�f�g fhadiHq�k�lnm lolol �������	��

�����	�TA

... Cont'd
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9 Hash-Join [3317A+3717ONLY] — 5 points

Explainhow thehash-joinalgorithmworks.

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

Representeachof thefollowing requirementswith anERdiagram:

(a) A company calledPerfectPetsrunsanumberof clinics. A clinic hasmany staff andamem-
berof staff managesatmostoneclinic (notall staff manageclinics). Eachclinic hasaunique
clinic number(clinicNo) andeachmemberof staff hasa uniquestaff number(staffNo).

(b) Whena petownercontactsa clinic, theowner's pet is registeredwith theclinic. An owner
canown oneor morepets,but a pet canonly registerwith oneclinic. Eachowner hasa
uniqueownernumber(ownerNo)andeachpethasauniquepetnumber(petNo).

(c) Whenthe pet comesalongto the clinic, it undergoesan examinationby a memberof the
consultingstaff. Theexaminationmayresultin thepetbeingprescribedwith oneor more
treatments.Eachexaminationhasauniqueexaminationnumber(examNo)andeachtypeof
treatmenthasauniquetreatmentnumber(treatNo).

... Cont'd
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(d) Representthecompletesetof requirementsin oneERdiagram.

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

Thefollowing tablesform partof adatabaseheldin a relationalDBMS:

} Q�D:�9
��Z~%Q9D:�9
h��Q�!r~0Q�D:�9
h� C�� �'!6�r��D��0A
� QTQ � �<�'QTQ � ��Q�!r~0Q9D:�9
���Q�!:D��T�0�'!Z�8�T���"�EA
� QTQE�/�<t3R%��~0Q9D:�9
���Q�!nR2�S����DH��Q�!6Y C D:�9�7�'Q � !6Y C D:����Q�!5�'QTQ � ��Q'A
�7�S����D��<R��S����DH��Q�!5R��3����DH� C�� �'!nR2�S����D���Y�Y��'���E�TA

Here,HotelcontainshoteldetailsandhotelNois theprimarykey; Roomcontainsroomdetailsfor
eachhoteland(roomNo,hotelNo)formstheprimarykey; Bookingcontainsdetailsof thebookings
and(hotelNo,guestNo,dateFrom)forms the primary key; andGuestcontainsguestdetailsand
guestNois theprimarykey.

Part A — 2 points Whatdoesthefollowing codesnippetdo?Beveryprecise.

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

CREATEDOMAIN HotelNumbers AS HotelNumber
CHECK(VALUEIN (SELECT hotelNo FROMHotel));

CREATEDOMAIN RoomPrice AS DECIMAL(5, 2)
CHECK(VALUEBETWEEN10 AND 100);

CREATEDOMAIN RoomNumber AS VARCHAR(4)
CHECK(VALUEBETWEEN'1' AND '100');

CREATETABLE Room(
roomNo RoomNumber NOT NULL,
hotelNo HotelNumbers NOT NULL,
type RoomType NOT NULL DEFAULT 'S'
price RoomPrice NOT NULL,
PRIMARY KEY (roomNo, hotelNo),
FOREIGN KEY (hotelNo) REFERENCESHotel

ON DELETE CASCADEON UPDATECASCADE);

... Cont'd
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Part B — 2 points Createa view containingthehotelnameandthenamesof theguestsstaying
at thehotel.

... 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 Whichof thefollowing is semanticallycorrect?

(a) SELECT r.type, r.price
FROMRoom r, Hotel h
WHEREr.hotel_number = h.hotel_number AND
h.hotel_name = 'Grosvenor Hotel' AND

r.type > 100;

(b) SELECT r.roomNo, h.hotelNo
FROMHotel h, Booking b, Room r
WHEREh.hotelNo = b.hotelNo AND h.hotelNo = 'H21' AND

b.roomNo = r.roomNo AND type = '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.hotelNo = h.hotelNo AND
h.hotelName = 'Grosvenor Hotel' AND r.price > 100;

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

Supposethat you hada 4-tupleaddressV Y����E�2�%tS�<Dr!r�6�/
h�<t�Y2���-!r~0� C Y0!n�	����Q-�TY,[ for your disk system
and its size is V�� !6�,! � !6�2[ . Assumingthe normal8K physicalallocationblock size, answerthe
following:

(a) How many blockscanbeaddressedif thesystemwasfully populated?

(b) Whatis themaximumsizeof datathatacylindercanhold?

(c) What is theslow-down ratio of a cylinder readcomparedwith theworsecasesingleblock
multiple read?Assume100msfor thearmmove.

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

Supposethatwehaveadistributeddatabasesystem.Whatthingsmustyouconsiderin replicating
importantdata?

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

Part A — 4 points Considerthefollowing schedules.

���|� � k � � A6! � ��� � A6!r� k � � A6! ��� � � A5!r���r� � A5!r� � � � A5! � k � � A6!6� k � � A5!6P��r!6P k !5P �� k � � k � � A6! � ��� � A6!r� k � � A6! � k � � A5! ��� � � A6!r����� � A6!6� � � � A6!6� k � � A5!6P��r!6P k !5P �

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

Part B — 6 points For eachoneof thefollowing schedules:

���|� � �"� � A5! � k � � A6! ��� � � A6!r���"� � A5! � k �Z��A6! � k � � A6!r� k � � A6!6���"�Z��A6!6P��5!6P k !6P �� k � � �"� � A5!r���r� � A5! � k � � A6!6� k �Z��A6! ��� ���*A6!r� � � � A6!6P��r!5P k !6P7�� � ��� � � � A6! � �r� � A5!r���r� � A5! � k � � A6!6� k �Z��A6! ��� ����A5!6P��r!6P k !6P��
Answerthequestionsbelow:

(1) Whatis theprecedencegraphof theschedule?

(2) Giveanequivalentserialschedulefor any conflictserializableschedule.

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

Thetableshown below displaysthedetailsof therolesplayedby actors/actressesin films.

fNo fTitle dirNo dName actorNo actorName role timeOnScreen
F1100 Happy Days D101 JimAlan A1020 SheilaToner Jean 15.45
F1100 Happy Days D101 JimAlan A1222 PeterWatt Tom 25.38
F1100 Happy Days D101 JimAlan A1020 SheilaToner Silvia 15.45
F1109 SnakeBite D076 SueRamsay A1567 StevenMcDonald Tim 19.56
F1109 SnakeBite D076 SueRamsay A1222 PeterWatt Archie 10.44

(a) Describewhy thetableshown aboveis not in first normalform (1NF).

(b) Thetableshown above is susceptibleto updateanomalies.Provide examplesof how inser-
tion, deletion,andmodificationanomaliescouldoccuron this table.

(c) Identify the functionaldependenciesrepresentedby the tableshown above. Stateany as-
sumptionsyoumakeaboutthedatashown in this table(if necessary).

(d) Using the functionaldependenciesidentifiedin part (c), describeandillustratetheprocess
of normalizationby converting the tableshown above to third normal form. Identify the
primaryandforeignkeys in your relations.

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

ConsidertheACID properties.In onepage,describewhy they areimportantfor transactions.

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

Explainhow thetwo-phaselockingprotocolworks.

... Endof FinalExam


