Computer Science 3743
Database Systems

Midterm Exam ||

Instructor:Prof. WeiningZhang SemesterSpring,2000
Total points: 100 Time: 75 minutes

1. [10] List all reasonghatviews areuseful.No discussions needed.

2. [25] Suppose universitylibrary containsbooksandmagazinesEachbookis describedy
a uniquelSBN number a title, its author(s)(by nameonly), its publisher(by nameonly),
yearof publication.Each(issueof) magazinas describedy a uniquename dateof publi-
cation,its publisher(by nameonly), nameof the editorin-chief. Library items(booksand
magazinestan be checled out by patrons(users)who are describedby a uniqueSSN, a
nameandanaddressSupposeachfaculty membercancheckout up to 100booksand20
magazinesEachstudentcancheckout up to 20 booksand5 magazinesAll otherpeople
caneachcheckout up to 15 items(includingbooksandmagazines)Eachfaculty member
is additionallydescribedy arankandatelephonenumber Eachstudenis additionallyde-
scribedby a status(freshmansophomore,..). Eachstudentandfaculty membetbelongsto
adepartmenthatis describedy auniquename alocationandatelephonenumber Design
anEERdiagramfor theabove library database.

3. [15] Answeryesor no for eachof the following statementgboutfunctionaldependencies
in arelationschemaR (A, B, C, D). No justificationto your answelis needed.
(@) If all tupleshave thesamevalueunderA, thenB — A istrue.
(b) If C— D andall valuesunderD aredifferent,thenD — C.
(c) If A— B andB — A, thenthetwo columnsunderA andB areidentical.
(d) If A — B butB doesnotdetermineC, thenA doesnotdetermineC.
(e) If A— B andC — D, thenAC — BD.
4. ConsiderarelationschemaR(B,0,I,S,Q,D)andthe setof functionaldependenciesn R: F
={S—D,| - B,IS—=Q,IS— 0,B — O}.
(@) [7] IsR in BANF?Why?
(b) [7] Findall candidatekeys of R.
(c) [8] Findtheminimal cover Fminof F.
(d) [8] Find alossless—joiranddependeng-preservin@dNF decompositiorof R.
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5. [20] Transformthefollowing EER diagramto relationschemasUsemethodl to transform
thelS_A hierarchy You needto underlineakey for eachrelationobtained.You alsoneedto
indicateforeignkeys of eachrelationaswell astheattributesthey referenceYou mayneed
to properlyrenamesomeattributesduringyour transformatiorto avoid ambiguity
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Pleasereturn the exam sheet with your answers.



