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EECS-3421N:- FEST 92

Electrical Engineering & Computer Science
Lassonde School of Engineering
York University

Family Name:
Given Name:
Student#:
EECS Account:

Instructor: Parke Godfrey
"Exam Duration: 75 minutes
Term: Winter 2019
Instructions
e rules
— The test is closed-note, closed-book. Use of a calculator is permitted.
e answers

— Should you feel a question needs an assumption to be able to answer it, write the
assumptions you need along with your answer.
— If you need more room to write an answer, indicate where you are continuing the answer.
— For multiple choice questions, choose one best answer for each of the following. There
is no negative penalty for a wrong answer.
e notation
— For schema, the underlined attributes indicate a table’s primary key (and are, hence,
not nullable). Attributes in italics are not nullable. Foreign keys are indicated by FK.
— Assume set semantics for relational-algebra expressions.
e points
— The number of points a given question is worth is marked.
— There are five major parts worth 10 points each, for 50 points in total.

' = MARKING Box
V3 (Jl've,n

o 1| CRRAR CERED /10
E\'m&q 2. ' /10
' @""l (r_q) 2 /10
4. /10
Rﬁ”"“‘f' = H.r)z,ol# 5. /10
Total /50

.Q'Z"t(‘\”%) H PI Day!
e, = F”Q*ﬁ - Q3% ({‘ 7) | de Q (R D (’TN Q))
c.it => c,,qao%or > (RATHE))



2019 March 14 EECS-3421N: TEST #2 2 of 14

1. [10pt] General. Much choice! MULTIPLE CHOICE

Choose one best answer for each of the following. Each is worth one point. There is no
negative penalty for a wrong answer.

In the rare case that you feel a clarification to your answer is needed, write a brief clarification
on the side.

Let |T| denote the number of tuples in T.

(a) [Lpt] SQL is derived from
A. the relational algebra.
B. the domain relational calculus.
the tuple relational calculus.
D. XQuery for XML.
E. SQL is a programming language, not a query language. It is not derived from any of
the above.

(b) [1pt] The relational algebra is an algebra because
A. it contains operators for arithmetic.
its operators map from the domain of operands back into the domain.
C. it allows one to order freely its operators to form expressions.
D. it contains a fixed, finite number of pre-defined operators.
E. It is not really an algebra. But calling it an algebra sounds cool!

(c) [1pt] In a relational database system, if you join (natural join) tables R and S, but R is
empty (that is, it has no tuples), '
A. the system reports an error.
@ the answer set is an empty table.
C. the answer set is the same as table S.
D. the answer set consists of just one row.
E. an answer set is returned; however, the results are system dependent.

(d) [1pt] R ﬂ S is equivalent to
@R -

. R- (S R)

(R-S) -

— (=R} U (— S))

There is not enough information to answer this.

® 00w

(e) What does the query “select max(R.B) from R;” return if R is empty?
A. An empty table of one column.
A table of one column with one row with the value (NULL).
C. A table of one column with one row with the value (INF).
D. An error message.
E. Not enough information to determine.
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(f) [Lpt] In relational algebra, we can write any expression using join (“M”) using the fol-
lowing instead.

A, mnN
B, m, U
m, 0, X

D. @, —

E. Join cannot be rewritten with any combination of the other R.A. operatlors.

(2) [1pt] Which of the following may evaluate to a different answer than R X (S X T)?
A. RXS)XNT,S

RN(TN - ¥ Gut) “R" as cCorrek J’&ffo't&é"we(-
C. (SMT)XR
D. TX(SXR)

They all evaluate the same.

(h) [1pt] Consider the schema
R(A, B) FK (B) refs R (A)
What is the largest that |R M ma_g 8—A(R)| can be?
A. 0
R|
C. 5|R|

D. 2|R|
E. |R?

(i) [1pt] Consider table R(A, B) for which B is of type

integer and |R| =n > 0. How many
tuples will the query

select A from R where B <= 13 or B > 13;

return?
A. 0
1
B. ;
C. n
D. n

@ There is not enough information to answer this.

n

2

(j) [Lpt] Consider the relations R(A, B), S(B,C), and T(C,A).
One of these is not like the others. That is, one can evaluate differently than the other
four. Which one?
A. TI'A,B((R el S) M T)
B. mag(RX (T XS))
C. RXmag(SXT)
?TA,B(R X T) X WA,B(R X S)
E. mag(R™ S) M WA,B(S X T)
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2. [10pt] Relational Algebra. Riddle me this! SHORT ANSWER

For Questions 2a to 2d, use the Colours schema in Figure 1 on page 13 (as used in examples
in class) to write relational-algebra queries for the English questions posed and vice versa.

(a) [2pt] Show products by prod# and pname that come in colour orange.

T (-rrocl.u.ék W Taloer= ’O\""-Y' (AVJJCOL’UQ>)

l 'rmlﬂ-) (-nw

*+| : Goyre & io\:-ﬁ

¥l Comek g 6

(b) [2pt] Show products by prod# and pname that are owned by at least two customers.
prolf

N Tewbi—rcatha, pa) pome (T *%3)»

+| ' cosveed Sowres é Mg
1 rfa{ef s‘df—dc;ﬁ o Ylewn,

(c) [2pt) Show pairs of customers—first (cust#) and frame (cname) for the first customer
and second (cust#) and sname (cname) for the second customer—such that the second
customer owns an item in the first customer’s favourite colour.

_”_F"*sf ) Fnu—-r_’ Sc-ca-—-:,)} Snovha ( 0 First &> Sc.whw-l_(
Tcu.d'# ' Fﬂ':{" Chnoame = Fno-n.l. i Fﬂl;toe.lou --70;,’0:_‘_1- (GJ— SLC' w)

b
TTC«:{‘# —»Sex:mJ,CJw“l Srane C"lbu-’(
'I{e,m \7\ chfowur )

+] Y Tue J'a:m\ aTe C&rrc_zi/ Q?J oV },lslzli- “-JHT'G
. Poelios et
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2pt] Consider the following R.A. expression.

Wcoiour(Wcolour,prod#,name(PrOdUCt M Avail_colour)
"Tcolour,prod#,name(Ucost>cost2(
wco|our,pmd#wame,cost( Product X Avail_colour)
<N o
ﬂ'colour,prod;é;JE,Pame,cmst——}v:v:)5t2(l:)"":’dl"(:t M Avail_colour)

) n

CorrecX Gugwrer Lecwrg we ‘xm‘]'eot obas, fo
-”E'OIoa.r' ot Cﬂi ‘

Note that you will get zero creglit if you use database terms in your answer! (E.g., “Well,
the query first joins twgﬁab s, taking the projection of...” does not count!)
List al @loars Fhe some ﬁ-bolw' Comes s |

B o kil Tl ol (aflong ), show Pt Srpeave ok

L]{?ﬁi#_o» i Mot s Afk&mou‘(r,,c@,:o{;% ..
2 copset 7}(_':(:_}-.‘ fiesy ) "3 1S wh, 7/ L"B
1 -msﬁ7 Cotte b Lo ;eu{cosﬂr G e beos ijy

Q : Gﬂdjul’g.’ Frol‘eaza_”

State what the query asks in Hnglish.

(e) [2pt] Consider the following SQL query.

select distinct Z.A, X.C
from R Z, S X
where Z.B not in (
select Y.B
from S Y
where X.C = Y.C);

Write an equivalent R.A. expression for it.

(] (R) x 71.(5)) - T (RWS)

2 Cross r}oJ\ui’ ad rminws Corred

! &y ) P r‘oau) bt a Zﬁ\g"‘lﬁﬁ Flace
(,‘b - Otheswise “
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3. (10 points) Queries in SQL. Ask me anything. EXERCISE

Consider the Movie schema in Figure 2 on page 13 for Questions 3a to 3d.

(a) [3pt] Write an SQL query that answers the following.
Report directors by p# and name with the movies that they have directed i)y title, studio,
year, and genre.
Order by name, p#, year, studio, title (all ascending).

S‘l"d— B # I oome, M year H.c+u.l"o H-f.‘?l/c M, ey
) S ) ) |

Frew erson (& Movie M

W l'\Ue__. M 'o"-'rc, = (D‘\r# .

-'-ﬂol-" b ¥ nw) Pr#} )1.7@@] H-&urj ﬂ-f’f'He/'

/

1) | Jowns [2rsev § Howie szﬂai%
tl: Corred athrs yekoome J

t ' Ordasr |
/

(b) [2pt] Write an SQL query that answers the following.

Report directors by p# and name with the number of movies that they have directed as
#movies. You may assume that every director has directed some movie.

Order by name, p# (both ascending).

SGJCAI rr#) Pnamw_.) ConC‘)f‘) @ #mav,‘e/q

From-, Pugg-y, P’ Hau-‘c.\/"\
Whese M.JireLer = Vf#

L .ok
g o BgY e
oy ;;P.nw] P’[‘#;j

"’" . Co}.h:i A
'i‘l - Ce)}ai 3“—(‘ L7 ‘é Qjﬁy‘



2019 March 14 EECS-3421N: TEST #2 P 7 of 14

@Spt] Consider the following SQL query.

select P.p#, P.name,
( select count(*)
from Cast C

where P.p# = C ){ chor
) as #roles 7

from Person P;

Assume that everyone who has been cast in a movie is an actor, and that every actor
has been in some movie.
Write an SQL query that means the same thing, but that uses no nested (sub-) queries.

S Tk P name, ) Courd B1) s Hnle,
’:]'om USOHNL;, Ca.s‘l,lc

Uluue_ Endlor & P'i'#
‘“"f ] ‘FF [Rtinio s

Coﬂrt;{ Al
\

+2 ' Gnedk T‘Uﬁ( ‘7 f' Q,Sal—d _

4

(d) [2pt] Consider the following SQL query.

select P.name, P.gender, C.role, C.minutes, M.title, M.studio, M.year
from Person P, Cast C, Movie M, Authored A, Person W
where C.actor = P.p#
and C.title = M.title and C.studio = M.studio and C.year = M.year
and M.genre ’SciFi’

and A.title = M.title and A.year = M.year

and A.writer = W.p#

and W.name = ’Hampton Fancher’;

; ; List o st wember § provieJebhods /M
State what the query asks in English. ) { I .
8ci -0 moviey Whille, y‘s {'{

Note that you will get zero credit if you use database terms in your answer! ; 1
the query first joins two tables, taking the projection of...” does not count')

Ll${> CaJ, a-CiOI' 4‘“ Q-&A,! 1 “‘i the ""‘*"":t‘?—
[eaaovr Lo o £ n;L, Y m\\n\,g,, r-—aov'a\’fje vl G—xi
yoar Sech thet "Hodow Fanodias” qu,s Q»-; asitliss <~/{ f)\a. &:Jeah '
- ,, "
o{“«t\rﬂawc el fh roevie 'y S@Jc Vs el

2: Coset 1 M@aﬂ7 coe £ Bt Othorose
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4. (10 points) Query Logic. Fascinating. ANALYSIS

(a) [2pt] Consider the schema

S(B, C)
R(A, B)
FK (B) refs S(B)

What is |R X S|? (That is, what is the cardinality of R X §7)
Give your answer in the simplest form.

IR|

| ¢ Camef Doty

i I 9.\.\{1&&’/&}.7

(b) [2pt] You execute the following command against the database system for the Colours
database (schema in Figure 1 on page 13).

insert into Item (item#, prod#, cust#, colour, date_sold)

values
(1729, 23, 13, ’hot pink’, ’03/14/2019%);

Is this tuple now guaranteed to have been added to the table ltem?
Why or why not?

Thewm . This ogashion, would) vichlithe anar, e, com /re._.“:(
23wk wt ot asqualo.zo'{a’)rcj#é-:ﬁbiw ]ﬁu“fuo«l»/

Vil I’f&mf; E,;—e_;_\‘n ov P’c@lﬂ’i-é%c.
Mo, #i A (ryer @ffmj;

(c) [2pt] Say that “R.A <> S.B” appears as a predicate in the where clause of an SQL query.
To what does the predicate evaluate when R.A is null and S.B is nuli?

unl@re wn (half q_,q_} cu-.s)@ the (@ue_‘.. n
e,V"""LU‘t/S 2 X (&nne:ib(y qﬁ 0-7 S )

%1 ¢y h‘mw
D * ClHorwice
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(d) [2pt] Consider the Colours database (schema in Figure 1 on page 13) and the following
SQL query.
A.

select distinct C.cust#, K prod#
from Customer C, Avail_Colours A
where C.fav_colour <> A.colour;

State what the query asks in English.

Note that you will get zero credit if you use database terms in your answer! (E.g., “Well,
the query first joins two tables, taking the projection of...” does not count!)

I T PR W . SRR oY O (R
u Kl | i
P ‘i‘ Corvmey 1 Sowe Cca/our Gﬂlﬁ.n ﬁ-.q.. ﬂe Cmtu:(_s

fowswife
;2 i C:ayh&eg;
i : J"]as ' Vv

& ®f’t\.ﬂrwc‘r(=

(e) [2pt] Consider the following SQL query.

select A, B
from (values
(3.1416, x7),
(2.7183, ’y’)
) as R (A, B)
except
select C
from (values
(3.1416)
¥ as 8 (@)

How does the query evaluate?
e PLQ;FL DQ%re T - P l»—-ca-—\{aii;(f,
7«: “Fﬂ.;adal; Lu.‘ﬂ, Feces g

. M On quz /q;f hot /J? o
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5. [10pt] The SQL Language. Speaking quite logically. SHORT ANSWER

Consider the following for Questions 5a, 5b, and bc.

Dr. Mark Dogfury has written his own SQL database system that he calls WoofSQL. Unfor-
tunately, he forgot to implement “distinct”, and he forgot to implement “having”! However,

he did implement the rest of SQL.

(a) [3pt] Can you still write queries in WoofSQL that eliminate duplicate values, despite
missing “distinct”?
Why or why not?

76’5. Yow Can L's+‘ ol Qi)‘r’s 76h’re % Lf 'ﬂ,e_
gub.bg., v?.we - @ coxyies .,JL,; 3)‘05(:-102 C«Qa_u/se . Tham Q_,,://
have e m.‘;\oj (lgnee i

%1:7@

27 Qubly § o ebrna o apleite

(b) [2pt] Can you still write all the queries that you can in regular, full SQL in WoofSQL,
even though you do not have the having clause?

Why or why not?

;’ Vs oo Fas ”w ow have L r—ru..,l aua sl -

L“i W‘ﬂ'w& He /‘ ZB/\ g hec W;%

“J]’—;“J_f._co'mfe ow cc-\.. I the mJLcJU 10 au_;—On A,
ey LN / /

']'11 765

7 l)x;f. QW% f‘ﬁn{@fw % zfrfcu.
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(c) [2pt] Dr. Dogfury implemented distinct and having for WoofSQL v2, but somehow the
intersect operator got left out of v2!
Can you still write all the queries that you can in regular, full SQL in WoofSQL v2,
even though you do not have the intersect operator?

Why or why not?

7;:‘% al M‘rﬂw ﬁwtl“o ta Aoy ‘“"ﬂo

R(A »C) RA:Q_qAR.ﬁ:S,BAF\’.C: s,é@/'?’,c)

+4t Pes

,Qj) I.X ’Qw—‘/[‘:% “FL‘ C@N‘% o’f W['{O'—-:ts,

(d) [3pt] Say that you know that the Product table in the Colours database (schema in
Figure 1 on page 13) has 45 tuples in it.
How many tuples are returned by the following query?

select prod#, pname
from Product as P,
(values (’A?), (°B’), (°C"))
as Q (X);

13’51‘«\({2@ ore sl ] Tolles "ol Q1 are
Gf{eﬁf@ﬁ] Ckgs-(’ reduill) . (Ches 45 *[wf[@s @has 73,

HS x3/ = [

jfis:ﬂ“’ I35 JT/M
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EXTRA SPACE

Rerax. TURN IN YOUR TEST. RETURN TO THE WILD! EAT SOME PIE!
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REFERENCE (Detach this page for convenience, if you want.)

Schema for the Colours Database.

Customer Item
cust# | PK item# | PK
cname prod# | FK to Product
fav_colour cust# | FK to Customer .
phone# colour
date_sold
Product Avail_Colours
prod# | PK prod# | PK, FK to Product
pname colour | PK

cost
maker | FK to Company

Figure 1: Colours ISChema.

“ o ¢

Schema for the Movie Database.

Person(p# name, birthdate, nationahty, gender)
Actor(p#, aguildz)
FK (p#) refs Person 2
Director(p#, dguildz) ¥ %
FK (p#) refs Person
Writer(p#, wguild7)
FK (p#) refs Person
Studio(name)
ScreenPlay(title, year)
Authored(title, year, ar, writer) _
FK (title, year) refs ScreenPlay Tona
FK (writer) refs Writer (p#)
Movie(title, studio, year, genre director, Iength)
FK (studio) refs Studio (name)
FK (title, year) refs ScreenPlay
FK (director) refs Director (p#)
Cast(title, studio, year, role, actor, minutes)
FK (title, studio, year) refs Movie -
. FK (actor) refs Actor (p#)”
Affiliated(director, studio) ¢
FK (director) refs Director (p#)
FK (studio) refs' Studio (name)

Figure 2: Movie Schema.

\
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REFERENCE

The Relational-Algebra Operators.

. selection

: projection

¢ join

: cross product
: union

i intersection

. difference

¢ rename

DCX X3 q
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