
Computer Science L43
Spring 2018

Prof. llyan Rosari,o

MIDTtrRM Exern
14iedr:esda1,, May 9, 2018 - Sam

Forrn 4

Seciiorr: 1 2 o 4 @ @ 7 I 'Iotal

\\,'ortli: 7 4 15 10 30 lrl l5 I Jqp\
Earncd: 6 L, ,# l* ?*t {p Y+? F{ *tj

EXAM TIPS AND GUIDELINES
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1. Look through the entire exam before getting started. If you come a questio[ you are unsure about, skip it and

conte t-rach t,o it later; rlever spend too much time (unprocluctiveiy) on a single question'

2. Sjmple and clear solutions are recommended. You may receive as few as 0 points if 1ou! response is overcomplicated

(exceeds tire maximum word liurit) or if we canuot understand it
3. If you make any assumptions when solving a problem, describe your assumptions, though this does not guaxantee

credit.
4. To receive partial credit, show all work-
5. You a.re permitted one 2-sided refereuce sheet of the US Letter (8.5in x llin) standard that is r€adable without

any visual aids.
6. The reference sheet shall be submitted with your exam.
7. For test security reasons, tbere wil} be no break.

8. Computers, cell phones and any othet electroric devices of any kind must be turned ofi and stored off 1'our desk.

1'be oDly jtetrrs p€rmitted on your desk a{e olle o] more pencils/pens, one of more erasers, your reference sheet,

and ihis booklet.
g. Aside fron your reference sheet, no notes or study ma.terials of any kind are permitted and are strictly prohibited.

10, StudeDts are not permitted io leave the room before turning in your exam unless you tell us fust. You are rot to
discuss any paxt of this exam, either specific content or topics covered, while not iu this room until the exam ends.

11. Reme)rber that you are bound by the Academic Inte$ity A$eement and its terms.

12. You will need to show your photo ID when turning ir: your exam. '

DO I\OT OPtrN U}{TIL WE OFFICIAI,I,Y BEGII{ TTItr :TEST



(u) A natural join is conceptua.lly the same as an inner join.

(h) When we cla a natural join between two relations with Ilo comrnon attributes, we get

the empty set.

y (c) When cornputing an aggregatel we must ahvays specify a GR0UP BY,

' ' &4affiL h a lW fwf aa. ,l*nX il y,ilrt )r^,tt @
(r1) Aggregation functions like MIN, I,IAX and SUH can be used on both ro\ rs and columns'

(*) Pro*edures use the CALL syntax whereas functions are ca]led in a query.

o@

@r
o@

@@

(f) For text, a VABCIIAH.(n) and a BII{ABY(o) are the sa.me because each character is one O O
byte.

(Si In a relation R that has columns A, B ancl ff, with superkey K, the attril:utes K anel

A form a superkey.

(h) In general, if we ignore perform&nce, we can use a right join in place of a left join if
we just ehange the orcler of ttre tables (and any aliases).

ti) Ever1, ta}:ie is required to have a prin arir key"

(j) RDBMS is a use-case of OLTI)'

{k) T}re main purpose of fi:reign keys is to improve joiri performance.

(l) A GPA. cf the fixed fara:at 3.7V1is best represented as aDECIMAL(I, 3).

@o

o@

@ O \:r"

*o
0t
0t

ut @) MySQL eu{orces foreign keys uatively. \ O
\ /'/f i''t t^Affi ^fu\e "''1t""
. fn) when desigling a schenra, we should always pick the largeat data type we may need \o
X Bo we can be sure data will always 6t'

pir* fiL lilolbd, hff- 6^l p,rr1e at ru&d k a** rty,,r_
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the right.

- (,r) \{;hen creating a tab}e schelna, it is n:ost i:nportant to

A. r"rse caching

B. use fixed data types for pertbrmance

C. ailorv redundant data to speed up quelying of aggregates

D. plar: horv to efficientilr slvap from/to disk t'o/fron: I{AM

Ei plan weil, because scherna cha,nges break code

@@0@#

(b) The CONSTRAINT.. , cHEcK syntax is a no-op in MvSQL We can enforce 0 @ @ @ @
constraints with all of the followir:g except (choose the best ansx'er)

i'AJ a view

B. priurarl' and foreign keYs

C" r:rodiliers like Irl0T NULL ar:d tll'llQUU

11, a datal:ase trigger

E. a generated coliin:n (ir: nel\rer t'€r.qion of \tIySQt)

(.) The r:rain difference betq,een TEXT and VARCHAR(n) is

A. VARCHAR(n) can be longer than text for large n

tE. VARCHAR(n) can be used as a key, TEXT cannot.

C. TEXT can be indexed, VARCHAR(n) cannot.

D. TEXT is stored in a variable ler:gth re.cord, VARCHAR(n) is stored

in a fixed lengih record.

E, Nothir:g; they are the same,

i.1) In relational algebra' the closest operatr:r to a SQL SELECT is

A.o
'; , r-lBj 1I

C.p
D.x
E. Dr{

0@00@

@@oo@

Page 3

J



If you Likect it Then You Shoutd lilave Put, an Inder: on It'
Supposc rre wa.nt to use rrarious inrlexing rnethr.rds to answer the fclllowii:g query

Assume all keys in the inclex are uniqr-re..

SELECT *
FR0M r
IrIHERE attribute a value;

acro$s t hil]ion records.

(a) (2 points) Suppose we use a naive complete binary tree to iadex into blocks on the disk. In the nrorst

ease, how many disk block reads &uet we perform?

-r 
,. log, ( t,oco,rx,o, coo)r

f1i) (z pornt"l Now suppose we instea.d use a B+-tree with n: 100. In the worst case, how many disk block

V rea.ds must we perform?

w+tt& eAiL +,va&. /p enk* 1*!+'lA

(c) (b points) Now suppose we haye an ordered index where each key r comes from a pa.rticular (exponential)
' ' 

ai*iribotioo, where /(u ll) = le-k where l is a cotrstant and r e [0,m). We want to find out where we

should begin a binary search over the keys in this ordered index to find a garticular key value /c. Write

- *pr"srioo in terms of Ic that finds the location in the index where we should begin the search.

L-l
__r_Eq!oop6r-=T?_l_

r:o
-.#_

lk
trooo,ooo,ooo * | le-r. a(

Jo

lrOc)rOOo, ooo r [---Ir lkL ! Jr=O

f ,ooo,o*,coo ^ 
(t-e-r*)

-

\,
- [{so Ct,ooo, ooorooo)
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(d) (6 points) Based on what we have discussed, think obout how a Bloom Filter difre'rs {rom a hashing indot

structure. List one adva,ntage of a Bloom Filter over a hashiog indesr structure and list one disadvantage

ofaBloomFiltervs.a.rrinderr.Tl*rcisnone.dtoescedt}*gi,uenlines.

Advaatage: r, ,**n+qn Fi*ot k'trr*s !e. * s$ate - - - "

Page 5

I



\
st {-}Ir:,

_

4. A Random Question. Suppose UCLA Engileering wants to send a survey to random students. we

student information in a table that looks like the following:

C&EATE TABLE bruin-eogineers (

uid C[UR(9),
enail VARCHAR(2SS),

major-code CHAB(4)

-- i.e. 0201 for CoM SCI, 0303 for ELE ENGR etc
);

Further suppose that based on past surveys, we have a table tllat contains several pieces of data about each

UCLA Engineering student a.nd a flag specifying whether or not the student responded (i.e to model what

factors are associated with a student responding or not responding to the survey)'

CREATE TABLE survey-response-result (
uid CHAR(9),
enail VARCHAR(255),
. . . a bunch of other rardon stuff. . .

responded ENUM('Yes','no')
);

(a) (4 points) Write a query that, randornly selects 10% of students (uid and enail) from bruin-engineers.
' ' 

.q.".u-" you have a function ca,lied RANDO that generates random numbers from 0 to 1, into a column.

s*le*t bfuL: Setec*

F.*i{, uid,

s.rrnnil - ern*il

{ro,vr ( frorn bruin -engioeers
,$rlee*" wh€{e nond() < o.t;

Urdr
f rn+il ,

{{':${'; o' t
\ {*:r- trurrr* sngirr*, i,,
) os9 I

fuin*rr -,ft < O. t i
(b) (6 points) We want to divide the rows of survey-responseresult into three groups) we use 50% of the

data for training (call it group 1), 30% for validation (group 2) and,207a for testing (group 3). Write a

query that assigns each row to a particular one of these sets. Again, &ssume you have a function called

EAND O like be{ore.

& Stect
i. r*id ,
S.r*oif r ...frn"do$, s+\.{l\...
i$fS.r" l,n{,.qr*r'Oss* S.*, "trrrir"in*'- ;l {:.*. }r*,t*r*:** S.$ **d S.*r "tnlii{rtrott", l'*e**int-*

{.*" (
Selr*l

tAtd,

a*rlait, -- fr*r,Jn**', C{"S}..,
rGnd ('. g5 1'

frervr Srrljer;. re9F,o$qc - fe!$ttl

)qsi

brfu": Setect
wad,
gfnq,'.[,

@,s(-

wheo rond () < o.5 *h<n " {rain iogn

when r6na ()< oa +krr " vctlid atiorr

.etsc "{rs1in3"
end

t o* survey - res ponse- r'esut+S
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t), The Ftieadly Skies. Now you work as a ssfety anolyst for Southwest Airlines, where a single aircraft can

be used for oi to * d-", flights itr a day. We have a few tables to study. Note that these tablea have some

reduudant sttributes to make this problem simpler' Assume flight numbere uniquely identify a route (origin

and destination)

CREATE TABTE equipmeat-f].ight (
departure-t ine TIIIESTA P,
tail CHAR(6) NOT NUI,L,

i.e. Nl234A, N789S!'l

f t ight SMALLINT(4),

PRII,IARY KEY (departure-ti.me , f light )

which indivi-dual aircraft services

CREATE TABLE flights (

f light SMALLINT(4) PRII'IARY KEY,

1. e. a424, L297

origin CHAR(3) NOT NULL,

destination CHAR(3) NOT NULL,

i. . e . DEN, SJC, LAX , BUR, LGA , MMH

distance SI"IALLINT NOT NULL

in nautical miles
/,

flights and their routes

a particular flight on a particular date '

CREATE TABLE snacks (

f J-i.ght SI"IALLINT(4) PRIMARY KEY,

snack ENUM(',pretzel ', ',peanut') I{UT NULL

);
Snacks on a Plane. 0n1y contains rovs 1f snacks are served on the flight.

-

:

(a) (5 points) write a query tha.t returns a.ll aircraft (identified by tail) that flew/fly mole than 5 fl]gt]1s
' ;, ; particular date. You ca-n assume today (6SRDATE O ) is ihe particular date'

setec+

+oit

{ro* eluigtoent* {tigtr\
elh*rc d*tt {d{Fx{tiarr -*1n*r} = eu***{e{1

Sroup by lait
havirS er:r^r,.r*(d*tr*** $tgx+\ ?S ]
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(10 points) we need to inspect a]] aircra,ft if it flies more than 2,000 nautical miles in 12 hours. For each

aircraft (rail) and flight departure, write a query io compute the number of miles it, flew 12 hours Fii6f
ffi results to only show the number of miles. oer airgraft, for today's 

-(CURDATEO) depa,rtures only (i.e. using this datffie ca,n pla.n our inspections lor the day, or determine

if ,u *irrud on";. Hiot, If you use a subquery you can assign a name to ii, Iike S, then you cen write

your final query in terms of 5 to avoid repetition and lots of erasing'

- .r.1

ight.4rigi.'1coo,lesc€-

teF+

drg{ante

{rwr es},ak*rxt-SiXl*

it:i." {ligtfs **" {t;1irts.{r5$ = elukrrnc*t-fi;3r.+ .8{,'ii,t }
ond 

'aqr.,pry**rt 
- {6*p1 .{ait * g;.I

**",r bV &,i , :

uh*rs 
, 
d*lu {eq'rE*. #- lhtr,i. .t, 

r . ,fu*r _tirn* \,rl6auf 
-:- tqtr,qialr,'rt

?*

,t\
Lo'L,v'*)r'
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S?leri

{tinf*r.{\rqhil ,

fit+,t. o,,Y,*,

{r$k . dlttlnor*tsrt,

&.* {ttqr,t:

l.+fd-=nqcks on Snseks.flrqhf = Q1r,ts. {t,,1t*

K;U::,iH-;,.;1"T:;:;u,- i-r" = {'l.3h" 4r'xh'f

e.trr'] riy,.ril (".r, 1,: [..,.,.Ri,,f ) - I

5*'*k 
lJ t'r"tl

a pretzel or is allergic to peanuts.

flight number" The snasks table

that returns the routes of tadaY's

whi,le frrying, sa tlfi,s a:ill helP hi'm

Corracf

(d) (10 points) In lecture we covered the basic relational algebra operators. we a.lso discussed thatr more
' 

complicated operations can be represented using these basic operators. write a relational algebra expres-

sion that bes, Iepresents the q,,e.y in part (b). IIint: If you used a subquery and named it S in part

(b), write an e*p.essio,, for S first, and then use it as relation S in the expression for the outer query.

:. l\-,. .,.. .1i,,., r.i1,:, r.!,.r:r.i,r i,.r,t.i, . ;-frr*l.l ''rl i i:,,. "')

t

,{ anr", 
"c*-.(-., *,-n-ro-r*'r;F;r,*:**:, ; 6;;i;i, (q',e,."*} {,,th+ - ,**ay{Fo:*:riir.

,,v
*1

{G

T.Ou,r*.nt-{tigrrt 
- degarfure -*tn., g r,p ment- }trght. {a, t, aoU*. t

eluigrncnt- *ttlw . a.{o, *ac -fl me, etu,rf meill- flqhh.ta. t G su. (..aqanca) t
re L.4,,p*"v*-Ntiqvrt " Sl

l
l

0 = dot"(eqtuprnenfJttgvrt.degortrrre-1t*") -- cu.dote ()
^ timaditl(eqvtrgner6_ Itq"*. d"po, ** _ tfiur

5' de?ort.rye-tion") b"h^Ja,,.00,0o : oo* fir.d .r12:@ 
: @..

^ equipment- f\rgr"t,n^lt = *.tori 
*

lirl ! : 1,,
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6. Access Denied. We have the following authorization graph for some privilege p granted by root user R

(a) (2 points) Suppose we revoke authorization from user a. 'Ihe user(s) that lose their authorization under
MySQL with the CASCADE option isfare (circle all that apply):

-

\

- 
,t , ll .

l1

ys
(1,,) (2 points) Suppose we revoke autllo]'ization fronr user o. The user(s) that lose their authorization under

the SQL standard with CASCADE is/are (circle all that apply):

(c) (2 points) If we insteacl specify RESTRICT mode, what happens if we revoke p from a? Mark one ansrver.

Q nothing, the revoke is ignored

Q an error is displayed

@ only a loses the privilege P

Q the hard disk suffers a head crash

Q b, c and d also lose the privilege

Q vampires invade UCLA

(4 poinis) Yo Ho, Yo Ho a Spammer's Life for Me. It's time to put on the pirate hat. complete

the following SQL query so that instead of fetching only your student ernail address, it fetches email

addresses for all students at UCLA. Assume the query is not a prepared sts.tement.

SELECT

uid,
email
FROM student-emails

1dHEREuid=tt",'l
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T. Can I Join you T\to? D*r/ttiot;l,; Write a sue*int respoDse to each queeiion about joins. Only correct

responses will receive credit. Correct tespotrses should not be long. There is a word maximum for earh

rcsporur. E;:rceeding this maximum may xesult il 0 points'

(a) (5 poiats) E\plain the difierence between a c&oss J0IN .nd I Ft LL J01ff. Be specific: use examples or
' ' 

iawi"gs'to mal<e your point if you must' (100 word ma':rimum)

Cmsr Si'. ftserqrt

ijsy "t' e'.r--!*v
APA
ftr{
silA
B' s f

. 
1r.i

t. ''

A l'

(.
\

Fult rh;r, F":r,.{
(qui*^ 6q- l'ey )

j:t -/.Yo':' j:glr:-
Atp
B&F
&Fs

{

3
ir) (5 point^s) In class, we disctlssed extensivel)' the use

might tv&nt tn u*qe a J0IN in a DELETE statement alld

nraxiinum)

of J0IN in a SELECT. Give a situaticln lvhen \Ye

also in an UPDATE statement, separatelv. (50 rvoril
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(c)(Spoints)Supposewehavetwoverylargetables,4andBdividedbetweentwomachines(tableAison
machine 1 and table B and machine 2) ind neither table fits in RAM. We wish to join both tables on

a particular key. Describe how we can perform this join quickly as to minimize luntirne, disk I/o, and

network IlO. (150 word maximum)

Ttl**t*rx* A.*..r*N*r *{,1*x* }*i ik k-;a ",* -l,eL h ma"l'i'* a' fiho.*it't't* &
oq6ara{ $,x-tqrAw ;r" FN{ ' v - , -LL- .

Bta*,,y ,#ilf trfftr^i;X d"*X +r"*l ,{e*# s,*a #* rre*&*'& e+u.'6 r#wa* }'1**,l'd"*

#,. g*** A'. mo6r;r* A e,, -1 fr*r; wwlri.o #,r*1".4 -f*+ -f'*i:i y"*ti*h* **'cJ
-t 

| ff*e' "$r++i+ ffi( -bo*a 
L-a*, "- t.h

, 
''n

w
+?

Half of this page is intentionally blank'

***+l*+ "#+*

tnnta.l,*;"q

c*rop{**-*.
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(9 points) Cubism for Computer Scientists. List the ihree most common schemas used in OLAP. Draw
an example graph representing each schema. Denote a dimension table as D and a fact table as F.

Cwhd/a*l**

*\
F
I

p



Page Intentionally Left Blank

END OF'EXAM

1. Make sure that you have written your name and UID on page 1.

2. Make sure you marked all of your answers for questions 1 ald 2 in the right hand margin of pages 2 and
3. Marks should be distiuci, rvith errors erased completely so we do not mistake them as intentional
resPonses.

3. Ma.he sure your responses are legible and that errors are cleanly erased or crossed out.

4. Your reference sheet rnusl be handed in with your exam. Please put your UID and name
on it,

5, Prepare to show a photo ID when handing in your exam.
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