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| PART A: Vocabulary

| Directions: Choose the word or phrase (1), (2), (3), or (4) that best compleftes |

Ul each sentence. Then mark the

correct choice on your answer sheet.

|—_—_______'_ e
Ancient alchemists believed that it was possible to .......... lead into gold.
1) mingle 2) direct 3) transfer 4) transmute

Dan always beats me at chess because he develops such an ......... game plan that I can
never predict his next move.

1) eventual 2) ambiguous 3) elaborate 4) objective

His election as President represented the .............. of his career.

1) summit 2) motivation 3) triangle 4) periphery
She found the job frustrating, and felt she wasn’t ......... anything there.

1) flourishing 2) accomplishing 3) evolving 4) satisfying
Britain’s ......... over its colonies was threatened once nationalist sentiment began to
spread around the world.

1) hegemony 2) preference 3) compromise 4) independence
He ........... all of his success to his mother’s undying encouragement.

1) interprets 2) converts 3) attributes 4) results

You can .......... the flavor of most dishes with the careful use of herbs.

1) initiate 2) impress 3) precede 4) enhance

The pirate Blackbeard had a reputation for being a harsh, .......... man.

1) reliable 2) ruthless 3) perpetual 4) prevalent
Being a direct relative of the deceased, her claim to the estate was ............ .

1) prominent 2} profound 3) legitimate 4) reckless

There are more than thirty species of rattlesnakes, varying in length from 20 inches to six
feet and also varying in ...... «eeee 0Of YEDOM,
1) domination 2) detection 3) conquest 4 toxicity

PART B: Cloze Test

Directions: Read the following passage and decide which choice (1), (2), (3), or

11-
12-
13-

14-
15-

(4) best fits each space. Then mark the correct choice on your answer sheet.

Football is (11) ....... ball game in the world and the most popular as a spectator sport.
The simplicity of the rules and the fact that it can be played practically everywhere
(12) ........ to this popularity. It is played on all continents and in more than 200
countries. At the 2000 census (13) ........ by the world governing body, the Federation
Internationale de Football Association (FIFA), (14) ........ some 30 million registered
players at all levels. In addition, there are (15) ....... casual players involved in pickup.
games in streets, on parking lots, on school playgrounds, in parks, and even, as in Brazil,
on beaches.

1) played the most widely 2} the most widely played

3) played most widely 4) the widely most played

1) has contributed 2) will be contributing

3) had contributed 4) will have contributed

1) to be taken 2) was taken 3 ) that taken 4) 1aken
1} which were 2) there were 3) they were 4) were
1) many millions 2) many of millions

1) many millions of 4} many million



16-

17-

18-

19-

IPART C: Reag mpensn

Directions: Read the following three passages and choose the best choice (1), (2), (3),

lor (4). Tl'i mark it on your answer sheet.

PASSAEG 1:

Like any business, the mass media is conscious of its market. Most countries have a
“popular press” and a “quality press” aimed at different types of people. “Popular” newspapers,
which are normally produced in a small format known as tabloid, carry a large number of
illustrations, use simple language, and are keen to print sensationalist news in large headlines.
“Quality” newspapers, which are normally larger in format, at a size known as broadsheet,
have fewer illustrations, use more complex language, and are serious and sober in their choice
of news and headlines. Much of a newspaper’s income comes from advertising revenue, and
the advertisers take account of the kind of people who read a paper before placing an
advertisement in it.

Some newspapers pride themselves on their independent stance on the issues of the day;
others are politically committed one way or the other Much radio and television production is
controlled by private companies. Programes produced by commercial companies rely upon
revenue from advertisements for their existence. In Britain the amount and frequency of
television advertising is currently controlled by the Independent Broadcasting Authority. Such
controls are not present in many other countries. Radio and television companies are in
competition for listeners and viewers. With this in mind, programes are scheduled in such a
way as to maximize the audience. Soap operas or quizzes may be scheduled to appear at peak
viewing times, while programes which will appeal only to a minority of viewers may well
appear late at night or at other non-peak times.

Control of the mass media is in the hands of a small number of people, and the temptation to
use bias or propaganda, or to use bias or propaganda is always present. It is to be hoped that
what government controls exist will discourage them. At best the mass media have a great
potential to make the world a better place.

The passage mainly discusses -------—---- -

1) different types of newspapers

2) how the mass media controls its market

3) the role of private companies in the mass media

4) issues of production and control in the mass media

According to the passage, radio and television programs --—--—--—-- .

1) are the main sources of revenue for commercial companies

2) compete with each other so as to be broadcast at peak times

3) are mostly produced and controlled by non-governmental organizations

4) that attract a wider audience are less likely to depend on the private sector funds
It can be inferred from the passage that the mass media -------=----- -

1) decides which people it wishes to appeal to

2) has already made the world a better place

3) has suceessfully controlled the amount and frequency of advertising

4) is more concerned with the amount of production than with attracting the audience
The word “them” in line 22 refers to
1) controls 2) media 3) people 4) programs
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21-

22-

25-

With which of the following statements does the author least probably agree?

1) The mass media soon can work out a viable solution to the problem of censorship.

2) It 15 the responsibility of those who control the mass media to discourage biasedness.
3) Television show times must be scheduled according to the popularity of the programs.
43 It is not a good idea that a small number of people are in charge of the mass media.

PASSAGE 2:

Users of document retrieval, reference retrieval, data base, and text processing systems make
a wide variety of requests for information. These requests differ in complexity, in accuracy of
description of what is wanted, in area of subject interest, and in the form of information
desired, such as full copy, abstract, list of book titles, or a single item. For example some
requests require a search of the file to retrieve a specific item, such the rainfall in Cleveland,
Ohio, on a given date. Some requests call for a list of books or articles on a particular topic.
Other requests call for a relationship among data, such as a statistical analysis of the population
of a certain city. Another kind of request, called a standing request, is used for selective
dissemination of information (SDI). In this case. a requester provides data on his areas of
interest. The data, called a requester profile, then are encoded on an input medium for later
matching with stored records,

Regardless of the kind of request, it must be expressed as a set of terms, or symbols, that can
be matched against the terms, or symbols, that appear in the stored records.

Which of the following is NOT discussed in the passage?

1) Kinds of requests for information

2) Users of various information systems

3) Distinctions between request types

4) How users must put in a request for information

According to the passage, requests for information -—-------- -

1) may vary from user to user

2) are classified according to what they want

3) seek general information about different issues

4) describe their desired information in equally accurate ways

The word “dissemination” in line 9 is closest in meaning to - -

1) categorization 2) distribution 3) gathering 4) sequencing
It is stated in the passage that SDI ------- -

1) is the name of a special kind of input medium

2) helps users construct their own requester profiles

3) is a form of information that helps the requester encode the data

4) assists a requester in matching the data on his areas of interest with stored records
Which of the following statements can be inferred from the passage?

1) Requests never require that statistical procedures be used to analyze the data.
2) Requests for information must be expressed in complicated terms.

3) The forms of information desired vary only in quality not quantity.

4) All requests for information are made in symbols.
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PASSAGE 3:

Development of data base systems can best be described in terms of the corresponding
development of computer hardware and software.

In the early 1950°s, the first commercially available computers used punched cards for
storing large amounts of data outside the computer and small magnetic drums for storing
relatively small amounts of data and instructions inside the computer. Because of the small
internal storage capacity, information retrieval was very slow. Even in 1955, when magnetic
tape was commonly used for storing master record files on it, information retrieval was limited
to reporting exceptional situations requiring special attention. Thereafter, direct-access storage
media such as large-capacity magnetic drums and magnetic disks, provided greater storage
capacity and faster access time. As a result , the mechanical capability to retrieve information
from large files was well established by 1960; in fact, most large-scale data processing systems
included programs for information retrieval from data stored and filed on one of these
magnetic media. From 1960 on, standardized programs for business management information
provided a combined capability for maintaining, searching, and reporting form a data base
master file.

What is the author’s primary purpose in this passage?

1)} To describe the development of data base systems in the 20th century

2) To explain how computers have been used to store and retrieve information

3) To give the reader the background to the development of data base systems

4} To compare the development of data base systems with that of computer hardware and
software

[t can be inferred from the passage that by the middle of the 20th century ----—--——,

1) lacked any internal instructions

2) computers have limited internal storage capacity

3) master record files were stored on magnetic tape

4) information retrieval from data stored was almost impossible

The expression “these magnetic media” in lines 12-13 refers to —---------- .

1) data 2) files 3) programs 4) systems

According to the passage, the mechanical capability to retrieve information from large

files ------—- -

1) was established in order to provide greater storage capacity

2) resulted in the development of magnetic drums and disks

3) is the outcome of the first stage of the development of data base systems

4) became a possibility after the introduction of direct-access storage mediums

The passage states that since 196() ------------ .

1) programs for information retrieval have become standardized

2) information retrieval from data base master files has transformed business management

3) programs for business management have contributed to information retrieval form data base
syslems

4) maintaining, searching, and reporting business management information has become a

possibility



F doeduo 3d9ﬁ fﬁ.'-'.w.wf ul.n.’iﬁ-l.w} Jﬁ-;.n ud_u..‘.'c

95 pLaal Uiz god &F Conl ool il b A g9y < oUse dlal, A seseme g5 pliisohes duly S
Tl Sy 8350 @S il azdlas sazg A j0 Qg > @y > @y >+
o 3 @ E A pn ol @ < A olST sl A gy htities lakad, € T
il a2l Jlotoo yaie A I B b desaman; o 5113 5 1o oty o A (53, % adad; (Y
il s g precle dlacl degaes gy 5 Ao il K alad (F
n<mem=n+1l

s Gl e el slazy) desemme (5g) iy = ala (T

mm) <’ myeh<n)Vin=nAm<m)

Tl Cann g 350 mlaf Col G 4 G 3l predyacel J-:G Bl 5 5 qaeil S

ol pigest T20 stls Kgjg 25ups Juls G150

ol pidpagl 36 ol s K33 o tsups Juls G5 (¥

2 prdgeil 90 §32,28,34] oo Ju5 §1,2,3,4) sl b e (¢

G Silos Gujle Slagse 4 oo g lajhe 4 po Sl S oa @ i, | docifile G slapid gl (F
SEEL SRR S 1 Y PRIV | Y-

wilike 83y e 3 2 X 1 s sla s 3 colizud G Lbinuo oae) S 5507 o sy bey v
e g0 ) ol 90 o jalone pblS 90) Tuilild pen (gglome LlS 90 g 45 gy 42 0510 2929 235 9 e juse
(il b JLS 30 Ll By b Jgbo a5

168 (A

114 (r

96 (¥

72 ¥

a5 3y 292y 1A 9 B Ssasy ab slawi a2 B = {u,v,w,x,7,2} s A = {1,2,3,4) oos 553
F@) € (x,9,2) 5 F(3) € w,x} 2 % w £ (1) € fu,v)

36 ()

54 (v

76 (f

112 (¥

i g0 Sl g 40 o 51 b )5 MDY g JLS1 9 ST

-1

-y

-ty

-'¥



?'—u-u.l_ _' el 3 -:r_:.’ﬂ Ffﬂs'

5,13 o9y SUP(A) Jsoo Y1 o5 Q 51 cleegomass sl = {X |x € Q,x° < 3} 2pans 0
Sy Eadge al (bt il S s o A8t o] 0L (5 e Lbas 4 gamm0 {}i, R} Aol 3 o5 = oY

O S B EA S ask A ) shegene 23 B = {Ai}igr 5 0 lir aesoms K (A, €) o5 55 (7
d B o o5 00 3 B acgoms 5 00 Ujerd; ol ast B out
A={a,,0;,..,85]} o5 53 5 ol 003 G O3 fladion |, P L BPL orerds shel N x5 (8

s 35y SUP (A) 29w ool 3 03k NGl ol gl goe 5

il A 59y 35lwe sloally dos asgerme Eg 9 A (clajlyil dos acgorme Py piS' 20 A F B acgamo o syl &
&5 sl 5318 FR) ai A 595 sises abuly Sy R 9308 00 Gy 5 e L [T Ey = Py aubs
B o y3 390 phas a5 o WA LR

iy g S S f (0

i Ly (gl S G f

o Ugy Iy Cons Sy 40 S fF (F

-Té

-¥F



A dxieo 349A (Laodls oyloisLus) oF o yog 5

Jaoa fadsl 38 Cosal ouid o3liinl Jad O ygen dy b (B30T gy 31 AC ojlail & gilupays Jaamr O 00 53
sl ol o3 JS )0 BF JIFD glodlys ol sud planil pzivsr g pasediol oad 5 b 50 Sliles kil g ooy IS
STl A g3l o &l o &3]0 Gl Slasl g ool gy glvaadS alye 1o Sy 5 alye paail il yo 3L o ylots
whailoads 30 Jgoer 30 uadS a5 o i oled a1l el suild 750 bnil 30 guadS S JU wilyo ool a5 o
3% il samd g slaadS lis jo e oS aF Sglid cal b gl 70 JIB silapl e Jaas o faml 5 Ss Lo
o8 oo 518 giadS 4z B0 wlye
F& FF FY FA F1 Ho - &Y &Y HY &F &85 HF

al|lb|le|d}e | f|g|hil]i]
TF FF OFF FY FF OV FY YRR TA
h (¥ g L (Y fo
sz 5 a3l @l Jloj 4 o

T(n) =¥ T EJ} +n"

Q(n'logn) ¢ Q(nlogn) (v C(logn) (¥ Qmn" o
s s i g 1y ey JG 1S

¢ s i 0010 1y lass L S a0 5 (Breadth — First - Search) ol pdaw g eomans G yd mlows ais 38 plod
ADBCFE (¥ ADBCEE v ABCDFE (v ABCDEF

SO Dy 9 by 8090 (ST a0 S p3 ) ] sl b 5l 53R s g1 sl b 1 55,5 sleesls plad 5 &b
TAiS g0 o3 lae Gy 1) 1D g C B A gl oo 4y 3 plaS .05 oo ol

void BST-Find-Range (BSTNode* b, int i, int j )

{
if (b == Null) refurn;
int v =h-> key;
if (v <i) BST-Find-Range(A ,i, j);
if (v > j ) BST-Find-Range (B , i, j);
else

{

cout <<v;

BST-Find-Range (C,i,j);

BST-Find-Range (D.i,j);

H

A=b— Leftchild B=b— Rightchild C=b— Rightchild «D=b— Leftchild
A =b — Left child B=b-—Rightchild C=b— Leftchild «D=b— Rightchild (v
A=b— Rightchild B=b— Leftchild C=b-—Rightchild « D=b — Leftchild (r
A=b— Rightchild B=b— Leftchild C=b— Leftchild <D=b—» Right child (f

MMQNUg)éM)'@Hu)UQhW‘s)b'ug}?T

vy

“FA



q amio 349A (Woshs o lasks-Lu) o oo g

o S ys aly 38 plas

ol Q) 2 a5 3 paze Mg gle AVL 2o 3 3 lais 5| S0 o giloj aisie ()

azead O(log n) cdl o is 50 paze N ggle AVL o 4y jaze Saim o Jla; diisa (Y

e g2 e I gl (Open Addressing) L sese ol b silops e Jsozr 4 pate Sz gloj ane (7
Syelma o la S g0 ag o F G=(V,E) 4, ¥ (Depth First Search) z—eJsl juliom dla; asim (¥
el Q[ V[+]E]) cdle s o ool 0u oL (Adjacency Matrix)

Tl 4038 pluf Lols oo (preorder) wuws i i tolow wgd adlal g AVL co o w 1F 0l b paie
Yo \W g 4T 510 g8 5 3F 410 4 Vo470, Fo ()

/\ 1Y glo 40 43F 4 WGB3 Vo g¥e 4Fo (Y

Ja Y Vo o VT o ) RIS o VF o VY o ¥o 4 Fo (F

o
\ BBhy V¥ g 10 o8 4 WIRY 530 4¥0 s Fo (F

5 o

E

M}MQ“U’)Q“}‘@“)UQ&W"}&?'@PT

-1

-FT



Vo donius 349A (oo sl o) o pilin g0

S S 5 el o5 S smza (FF
int 1 = n;
while (i»1) {
i/f=2
3= i
while (j > 1)
j /=8

O(n"y (¥ QOfn) (v Oflg" n) (¥ Oflgn)

s S s o) {sh.u;l_-’f 3 alaas as= (FF
LG = (VE) G5 S5 5o ol 5o a9z pde b3y U5 o O(M A LED) 5w in b @
2l e
indegree (v) = outdegree (v} gadal v l_‘,.J_;.JA,._;I_.,J_.JfI-I..‘:I_,_;I:JI:‘_.-;).!.”"_‘-._;:--JBS"_‘E.: .
Al A
e yn O oSe Ll . aliS) plaza glaljy L Jls0e S G gl maas Bl i e

I el

L & 1 T (¥ Y (X e (3

alil il LB 25 90 4 )l oo (gl o MergeSort) aleol (g 5las o 025,801 55 51 (10
e T3 |_IJ1.'i|.T.]'I'|J ‘T"I_H' 1;,1_:,:‘__.',,:5:.:

O(nlgn) (f O(nlg" n) (¥ o(r') (v O(n)

?m\flﬂﬁjduul; el b = ys (¥F
o So Sl slaabie Jie o (L e 2ae n L.T,J'Fld_lll-}ll-'..-.-lla‘t'r 3 Ay Ay LSl (a
ayls L D(nlgn) ases w lael a1 05l s 5 e glens 03332
7 et pr 505 5 ey 33 ok 8 EGNAEL G G S (5a) p aeS SS1 3 TSI (D
wl T 3 ol 93 ol o s Ohe F 29
e 33i(b 1o yali (2 (Y e 330 (B iz 33l (e ()

l.'_'....-.-r_;}{h p.;.....r_;.."'l:{l. ¥ \:.».-.u':..'lu{b Bt 3 (a ET

| 5 B[u-.,n -1, Ln— 'i] .._.F-I_.JSL" A _j.] I"-”-'hlflf Al 8L aala l_5‘.71:.3_:--- sliel _}1 ﬂ[ﬂ..rl - II-] 54.L|“;TI (v
S 1S oz, SHBGG)= A + Al + 3]+ + Alf] 0a bl 22038 € 5hp 8 w5l 5u sk

O(n") (T O(nlgn) (r O(n") (¥ O(n)

o B h S L 55 5 g b 48 G L O3y 59 Dy e LS S s (YA
|E| = W= (7 |E| <V|F @
vl = |BI/Y (f VI < |EIF+% (¥



oW ol (il )15 (990 3T (wvadii Colw g S puo

V) asiis 349A (l3ilp g3 | puaiig o TRE bt  yoy30

¥ i rdislas Fl il (glp o9y 05 Sliiin l Sealas -F4
i'q._qjﬂll Aigad L-J‘r'"-""‘""' (T eanli. (7 L"‘_J{.!‘EJ""T{T -ln.:.'l-Ln.n{'lln

Tl g1 polia jlfslad b il g9y Glpe JF Silegliule  Souzxs 8-

XA

FOY

¥ (¥

YA (F

Yagds go saliiel 13 2lae j) Swlas ol y (Boundary Value Analysis) g5, polie Llas S355  -8Y
S dnz pa3] (F s dena 30031 (V' 6 iy Sl Jolos (Y Learalys Llo ()
il Jlo Sl e o gl asle e Sy gelee dumw glailelas j3 1 alil susyo ¥ WYl sgus F50 9l o8 BT
Tog amlys 5 polis jlSelas' by ply aale e ol
Jb, ogedes OF -+ x QYT (¥ JUy oysedas (Fe 0 x ¥ x +[+¥) (A
Jloy igelea (1Y 2 ¥e0)" (F Jlj ogelea (X v & OF = (Mo ¥ = ¥ e ) 3 )(F
Jlodolay 2§ Silosonad 1 Ssalal il pylo sl S gl ol ood dilolas SO olan] o 10 ritipe o S0 45 ASF 58 BT
| Yagd go Sl d.ihL.abﬁ-_I}h; aliym 30 Jsed
Dgad dalyr Cend Bates dloul gly ol els glaa lailil §f ailela ()
e 83,5 03,01 5 lesbos glals Gubs |, Leanalys ailols (Y
2gad sels adg plajler Su e glp 1) LG Sode Dgee g ailal (T
g dalgs ol 5 calimes plal U Ll ol g s allals o g el o 157 Jaly &ilelos oy (F
Tl Fivgllis dad jl Swlaf cailond o i w40 o (Coupling)  Soals glyil e -4F

S Sy (F T Saly (T tlsime Fo g (Y (gloals Exly ()



i gl (il 5 (990 3T (et Colw o) g S g

T dsie 349A {dyﬁnﬁ‘ Eh-‘l{_ Wy -l_f_i" i et

g 3l o Jhyl o &) dw g2 b 1y 295 (MASSAgE) ply 0 yopw awyy ) J5d b Gollae Dblojyl 50
Gl ph ool P00 ply chiuy 2 azilis 2500 Jluyl ACK Gaiuw S5 (30 )0 GhTugd g |y Seake
3o Sia p2 b3 s (propagation) JLisl ey g anl e To 3 T, daguse 53 ol s plaj wcoli #oack

fewsl Mbps sz bL3 1 oul jo a5 (throughput) e ,48 BT ] ool aiigd  JSLG

31 S!
20Mhbps @ 10Mbps @ 20Mbps
D.0msee 0.05msec 0.0 e
T ()
% ¥1 (¥
8% (Y
f,00 (F

L gin § Wbdduws o8y Cowd 31 Jlasorl) F 5 awwazo 3500 w3 JSS b sl (g5ldy Syl o p2us TCP bL5 1TSS 0

Packet :
qi;u-lq_‘l.n.'lj.'l; -l.._.-.u.dl-_:,.ll'__rﬂbé_:..:l:

rit

W (packet)
"9 P L2 L N
t(RTT)
b
i — (f Fog=— (T ¥y — (Y ¥y — ()
2 Y. : Yo 2 Y : Yo

-&d

-&F



WY axian 349A {1.5.?’-5'31'-""“. th} JJI-:-.Q g

el Client cuw ,0 TCP J55 4 4 state diagram 5 slsstate diagram Wissplas -AY

(Y (0

ESTAULISHED ESTABLISHED

CLOSED

ESTABLISHED

!y (Next hop) um 688 il 515 ©pe & CIDR GUIS b ol o <S5 33 b yoe Joi S 38 -OA

Sz 135.46.52.2 waiis ool b glaiun

Address/Mask Next hop

135.46.56.0022 Interface 0

135.46.60.0/22 Interface 1

192,.53.40.0/23 Router |

default Router 2
Router 1 iy
Router 2 (v

Interface Q ¢
Interface 1 (¥



O ol (il )5 (990 3T (wvadti Colw g S puo

349A

\F axiw (g5 aaols olovaSil) 5 pilin gugyo

25 gy skeacs 3 5l iwelas oS Tyl B siais 6,8 slp |y 05 Slasle b slate J#igﬁ-un.ﬁ.ié.&nnﬁﬁjdiﬁﬁ -84
Fa] gramms dis oyl oyl Fragment o550

A R B

Net 1
MTU = 580 Bytes

Net 2
MTU = 1000 Bytes

Total Length Identifier MF DF Fragment offset
|_Original Packet B [ [i] [7]
()
A—R:
Total Length Identifier MF DF Fragment offset
Fragment 1 580 1000 1 0 0
Fragment 2 240 1000 0 0 70
R — B:
Total Length Identifier MF DF Fragment offset
Fragment | a00 1000 {1} 0 0
Fragment 2 - . - = =
(Y
A—R:
Total Length Identifier MF DF Fragment offset
| Fragment | SED 1000 ] 0 0
| Fragment 2 240 1000 0 1] 70
R = B:
Tuotal Length Identifier MF DF Fragment offset
Fragment | 580 1000 1 1] [ T
Fragment 240 1000 0 1] 70
(43
A—R:
Total Length Identifier MF DF Fragment offzet
Fragment 1 580 1000 1 0 0
Fragment 2 240 1000 1] 1] L
R - B
Total Length Identificr MF DF Fragment offset
Fr I m}_i 1000 1 0 0
Fr t2 240 1000 0 0 560
(t
A-R:
Total Length Identifier MF ¥ Fragment offset
Fragment I 580 1000 1 0 0
Fragment 240 1000 0 i 560
R - B:
Total Length Identifier MF DF Fragment offset
Fra 11 B0 10110 ] 1] Q
Fm_grn:n: 2 - . - - -
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Branch-schema = (branch-name, branch-city, assets)
Customer-schema = (cusfomer-name, customer-street, customer-city)
Loan-schema = (loan-number, branch-name, amouni)
Borrower-schema = (customer-name, loan-number)
Account-schema = (account-number, branch-name, balance)
Depositor-schema = ( customer-name, account-number)

Bl gy ez w3 SOL a5 &l ."..'t.iﬂ..'& wiles Brooklyn el Mﬁ-}-ﬂ--ﬁ;‘.’_.il.lr.-:w st FU" By w5l
Fadiowts ) SQL a8 12 YY § XX (o piio 51 Sy slaads 38 SQL ola e 31 Salad il 00 2 han Jlgeu

select distinct S.customer-name

from depositoras §

(select branch-name where XX (

from branch

where branch-city = "Brooklyn”)

YY

(select R.branch-name

from depositoras T, accountas R

where Taccount-number= Raccount-numberand
S.customer-name = T.customer-name)

)
Xi=exists, Y Y=except ¢\

XX=unique, YY=union (¥
XX=not exists, Y Y=¢xcept (v

XX=not unique, Y Y=union (f

g 8 iy 1, F ali gl Riuuly U R(A,B,C,D,E,G) alul,
F={A2BC, BE2>G, G2>CD, AD2BG, AED>G!}
Pt famee 1 ol 3F 5 Soolay
--.'---ul I“'j"b lu-__.'li JL-:-_;..: .-'4 R. duh.}IJ '[-"
ol {AE} (R aday), gg il ad8 L5 (Y
ol (redundant) ¢ ) 55 AE=2G b Sy (7

ud (extraneous) ol ADBG b Soily 2B i (F
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==="nreaq A== Flig A === Thread A === Fig B
pthread mutex lock({&lockl); pthread mutex locki&lockl);
pthread _mutex lock({&lock2): pthread” mutex” lock(&lockd);
pthread mutex lock(&lock4); pthread _mutex”lock(&lock2);

ELd

pthread mutex unlock({&lockd
pthread mutex unlock(&lock2
pthread_mutex unlock(&lockl

=== Thread B ===

pthread mutex_lock(&lock2);
pthread mutex lock{&lock3);
pthread mutex lock{&Ilockl);
pthread mutex unlock(&lockl
pthread mutex unlock(&lock3
pthread_mutex_unlock(&lock2

=== Thread C mEm—

pthread mutex_lock(&lock3);

pthread mutex” lock(&lock2);

pthread”_mutex” lock(&lockd);

| pthread _mutex_unlock({&lockd
pthread mutex unlock(&lock2

pthread mutex unlock(&lock3

#
¥
'
¥

b

®
L]
-
L]
-
: ]

-
1
.
2
.
E

Fig A

pthread mutex unlock(&lock4);
pthread mutex unlock(&lock2);
pthread_mutex_unlock(&lockl

=== Thread B ==
pthread mutex luck%&lnckl :

pthread”_mutex”lock({&lock2);
pthread”_mutex_lock(&lock3);

B‘threat. mutex_unlock &lﬂckli:,

pthread” mutex unlock(&lock3
pthread” mutex unlock(&lock2

=== Thread C ===
pthread mutex Innk?&lﬂck!i;

=
¥
s

¥

pthread mutex lock({&lock3
pthread_mutex” lock(&lock4

pthread mutex unlncﬁ&luckdi;

-
¥
-
¥

pthread_mutex_unlock{&lock2);
pthread_mutex_unlock{&lock3);

Fig B

pthread mutex lock(&lock2);
pthread”_mutex_lock(&lockd);

pthread mutex unlnck?&luckﬂl}

=== Thread A === “Fig C
pthread mutex IucS&luckI?;

pthread”mutex_unlock(&lock2
pthread”mutex”_unlock(&lockl

=== Thread B =—=

pthread mutex lock({&lockl);
pthread”_mutex_lock({&lock2
pthread mutex lock({&lock3

i;thread mutex unlueﬁ&lﬂtkﬁi

-
¥

-
¥

pthread”_mutex_unlock(&lock2
pthread_mutex_unlock(&lockl

=== Thread C===

pthread mutex lock(&lock3);
pthread mutex lock(&lock2):
pthread_mutex”lock(& lock4);

pthread mutex unlock(&lock4
pthread_mutex u nlnck%&luckii
pthread” mutex_unlock(&lock3

Fig C

¥
¥
¥

'
3
s
b
1

w
¥
¥
¥

=== lhread A === Fig D
pthread mutex_luck{&[uckﬁ(;
pthread _mutex unlock({&lock4);
pthread mutex lock{&lock2);

pthread” mutef'uuluck{&lﬂn )3

thread mutex lock(&lockd);

| pthread mutex unlock(&lock1);

=== Thread B ===
pthread mutex lock(&lock2);

pthread mutex_unlock(&lockl);
pthread_mutex lock({&lock3);

pthread”_mutex unlock{&lock3);
pthread mutex lock{&lockl {E.Z
pthread” mutex” unlock(&lock2);

=== Thread C ==
pthread mutex_lock(&lock3);

- pthread”_mutex unlock(&lock4);

pthread _mutex lock(& uckEEz
pthread” mutex unlock(&lock2);
pthread”_mutex_lock(& nck4E3

pthread_mutex_unlock(&lock3);

Fig D

ail o Fig D af o] o ol 398 ey 0 0 s wilys o Fig A o5 ()

0 et (g et Jolee e Fig D JFig C JFig B JFig A sleas (v
wLHLl':ﬂl"lgBn—"f:h-ijull&Glgﬂﬁgﬂwwm#dﬂﬂ:#Flgﬂﬁcr
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W% ply olass aldils (hit ratio) colel oo
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31 22 21 12 11 0

OFFSET
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Proc(i);

Int(i);

iwhile(true)

{fcomputation;
Key|i|=true;
While(key|i])swap(key|i],lock);
CS

Lock=false

i
i

Lock=false;
Key|1]|= false;
key|2]= false;

Tadily Wig el 5313 38 51 (A 8l ilgi e 05 S L

Sl s o ol ()

e gl b bt et s ol (T

3l il leg Cupgamme (gl a1 Cond s o, (T

39 gos Sule, (Mutual exelusion) blis jlasl ;) s meme Jo ol (F

aotl 23 Jaaz ollae Lyl Slasi g digd oo 315 40 57 3 g0 sl (loj 5o Li § w P4 9 P3 5 P2 5 P1 w3 L
CPU  Jlo gl 028 o oy 1) 3l 2590 Lo (slaasly Ssd ruizead 9wl 50 5L 9390 gie sl y2 Oledb]
q=5 § 235 oo ooliswl RR guis oloj 3l it gl 3518 3L alg & 530l g 1, CPU il 8 o8 cosl e cus §
(Turnaround  Lol¥ -k mfila 250 jbpe Jloj aslyg ) o050 Las] ol saijlan WU U JV L S 7] I [ - QRO
Pl joiizr IO (559 0 40 9 033025 (539 o2 9 Time ~ TR)

Pl P2 P3 P4
CPU | CPU |CPU 8! cCPU 9
5 2
0 5 10 22 10 2
CPU | CPU CPU 1
2 2
TR =20.75, CPU UTIL = 92.5%,
TR =20.75, CPU UTIL = 95.5%,
TR=18.75, CPU UTIL =92.5%,
TR =1875, CPU UTIL =95.5%,

[0 _UTIL = 72.5% ¢\
[0 UTIL =72.5% (¥
I0_UTIL = 82.5% (r

10 UTIL = 82.5% (¢t
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