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1 (EREELEER (pipelining) RIS - EHESSERSHEETE % - rTREREIRES 5 OHvaER
ARTEMAE SR T EMETH » ERAEERFIIT - FIIREANZ AT THIREAIE

W5 (stall) ®FEM (predict)
OEERTHIET (delayed decision ) Ok (jump)

2 HRITAEEAEH R R R RS (multiprocessor ) AYENHE » TFIa[E$ER ?
W ZPRFRE LR > BRpRIHES 2 HEAK (clock rate) BARGREFEFHR:Z EIRA
B M s B A ] B MR B 744 (single thread ) T {ERVER{T
OB B A B EE M (load balance) LUK BhREEEEREASH2 %L (dynamic voltage and frequency

scaling) TJ13EH: A EAVLEHE

O EA T ERENRES  Z s e e =T 2 &k & (throughput)

3 (EE—EHEHEEPRT R HPTRRTA 25% 2 EFHY ~ 75% 2 7] L2 O TRE R « 5K DAZE1{E
[ERAV R B IR T » R TH DR AR —F - IRIBEM R € (Amdahl's law) Z/DFEE{H
FH#& (BRI 2s 2

B —{# ® =& © VU (D) FL A&
4 REE —ETERERD RTETT 2,000,000 {E{5< - AT —(EHE < P9/ R 2
(A) Sps (B) 2ns ©) 0.5us (D) 0.2ns

5 RBRPE—E—4ErvEEfEY] A EYREETTES & 4 [T - WEZEY R EEr RS
zefirh > 35 A[200](9EC RS fr kit B 1500 » HIl A[8O1HYfrkE B FFifa s 2
(A) 1020 (B 1080 (©) 1280 (D) 1380
6 AR —AEEREARITAE 0 Ty ?
(WEE 5T TH O] AAZL BN E R [EIRE#N
B — {5 & 2 (G
OFFEETENENIIFE] (positioning time ) H& TE=RFE] (seek time) EiljjEiE7E7E (rotational latency )
OEEREHE BN IEEZEE (nonvolatile ) FYREEFEH
7 HREA2EE=L (fully associative ) HYHREGCIERS (cache) - oG A& T 2
WIEF—XAFHES - F—(EPEUESE (cache block ) ERFEZATTEA @+ (cache hit) BYRRER
®FEREGLIREE ERANE » R GEC IS A fy i
OPEGCERE T —EAatE A P REFRUE—EECE#8 (main memory ) izt Ay &E R}
OEF—(E LB kA A ol s e R P GEC RS R AU E—{r ik
8 ARIPHI—Z4E (cache coherence ) HYRL - T7Ial iR ?
O ARG L EREE S S H B A TREGEC R - AIFRZRIH A S T RE R A — B R E
®F PR (snooping) & {RiFREL—EUERT—(E 774
OBEUAR —Ei ] g B ERE G T B AS R EE DTN
D5 PR %S AERE € (write invalidate protocol ) » ERHE 55 ARF » WIS SEEL AT R ISR R — BT
{EHCH A A
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s e ) ST I B AL = (59 ELRE (page frames) - i = {15 EDNE/ERCAGHRBERS B S AE T 7TRT -

BAEIRFF A A7 HL4RSE 4~8-5-7~4~8~4 73 HHPAYERL o AR BR i H B4 (optimal page replacement )

W] o TR AT E SR (page faults) 2

w4 B 5K © 6= D7

HRHET R S NS S R BLE R Bk » Y& $EaR ©

() SISD (Single Instruction stream, Single Data stream ) FEH2S > 5l B FHE 5 i BE &R AV E
— B ARE

® SIMD (Single Instruction stream, Multiple Data streams ) JE¥Ees » BFE 5 RELERIR » AT
B R AR RS &R R FE A 2R

(© MISD (Multiple Instruction streams, Single Data stream ) FEFE2S » EF IS MBELIE &R - &l
R R R

(D MIMD ( Multiple Instruction streams, Multiple Data streams ) FE¥EES - F5HE B ST5 S RS ERRAY
PR P BRI

5 BRI ] L Bl A B AR R > AR B 2

® 1PB=1024TB (B 8 MB =2%B © 1=F =107 D 1%F) =107

1 T B8 10110.100011 #Eap E R E (normalized ) By ( iR ) BFEFRRE (scientific notation )

& > HA5% (exponent) DL-THERIFRREE R ?

(A)-2 ®-1 ©3 D 4
T HEHIH(256) 10 JAFE I %5(10001101), 18 A4S S Fefr] 2

(M) (114)10 (8)(01110011), ©(-26)10 (D)(01110010),
AT 2 (AF)16~(01000110), HYETHES R 2

(M) (151)g (B)(106)10 ©)(6B)1s (D)(01101011),

HRHEEEE LA (cluster) HUROIM - FHIA& 5 2

(W) BT A i 2 P R R A BRI Y 2 T SRRAE

BBHFASCE R — B 5T R > — S A R E PR ERE A
O—fRHERELT T E Gt BRI —E R AR

DA FE—#E RSN B S L E AR

R EERGEA 8 (BT - HEL 2 WWBUATIREEEL > Al 1610- 28,0 Y ZHERIGTRE -

(4)(11110100), (8)(11110011), (©)(00001100), (0)(00000100),

—@¥ G GEENEEERH R G- B =EERE > MEEEIVEEE 0 £ 255 iVEEE - —(ERE 5
HIBH A 47 ?

(A) 256 (B 256° (©) 3x256 (D) 3%°

P hmAess (Half Adder) BYR{EEN ARy X ~ Y » NFIEE BHAHIIRAVHEAL (Carry) i ?

B X+Y ® XY © XPY o XY

mtkea = Fex®y®z FVEEFR T » A %l A0S TS F=1?

® 3 ® 4 ©5 D) 6

#H Unicode FIE4RMSHEEIIAUN » FHITH 55 2

(&) Unicode j2 BRI IR —THZE FUTAE » BT ERF 2 LB ST HET TR ~ GRS - (EA s AT 2
FE B R B 7 2 SRR B S

(3 Unicode =8 FF 1o S TE A i 5~

(O [E] Unicode %= (Unicode Transformation Formats > %1 UTF-8 #1 UTF-16) il R —E 454 E 5
TR HEIE— RS

(D) ASCH &Rt o 2 Efizcad » ifi Unicode dmtf (s 1 E{izocl

fE4—¥ifEERE (Unified Modeling Language ) o1 » 51 {] & R 5T A5 =[EEY (Behavioral Diagrams) ?

W);EENE (Activity Diagram) ®4¥{:E (Object Diagram )

OfEFFE (Sequence Diagram) (Dfe FHZ & (Use Case Diagram )
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T3 C 2B T1RH Ha H Fefo] 2

#include <stdio.h>
int rf(int n)
{
if(n==1)
return 1;
else
return 2*rf(n-1)+1;
}
int main(void)
{
printf("%d", rf(10));
return O;
}
@ 19 (B) 55 © 1023 (D) 2047
1£ Java F2(EEF AV RER] (Inheritance ) Hr » SC%5ikI (Superclass ) HfTEZEHIMEAL (Field) 207774
(Method) - el &4 (Subclass) FréK ?

(A ZEREF (Constructor) BFEAIRERr (Protected Field )
O 5519 77%4 (Protected Method ) OABEAY 72 (Public Method )

T T FIEY Python F2=XHE - Al H&ESR Fefn] 2
sum, num=0, 0
while num<=10 :
if(hum% 3==0) :
pass
elifnum% 8==0) :
break
else :
sum = sum + num
num=num+1
print(sum)
(4 19 B 27 ©) 28 (D) 38
SEalEEN £448 (Distributed Information System ) i f 475t im k1% ( Distributed Naming Service )
HYEHYE R T EINEEZREE -5 2.4 (Client-Server System ) - ifz ik Elmst H AT & AT — B
HY Cunified access) - N¥I{a[& 2 —({E rHatan AR ?
() URL (Uniform Resource Locator )
(B LDAP ( Lightweight Directory Access Protocol )
©) FTP (File Transfer Protocol )
(D) CSMAJ/CD ( Carrier Sense Multiple Access with Collision Detection )
(5145 (Queue) {¢FHNE (Front) ZElw (Rear) TfFH 20 ~ 75~ 40 ={#7cZ - HMEREIIA
BRIy BIAE E R K BB IR T » 4538 enqueue(35) ~ dequeue() ~ dequeue() ~ enqueue(100)PU{E#/E% » Bl
(PHIGERETETE 2RIV TTE NS T B Rl 2
(A) 20 ~ 75~ 100 ® 40 ~ 35~ 100 © 100 ~35-~ 20 (D 100 ~ 75 ~ 40
BRI E S EDE (greedy algorithm) (AR - FHIfAI %5 2
A R =i NAERE! (minimum spanning tree ) (Y Prim JEEDA R & LEEDE
(B ARk =4 /N RS (minimum spanning tree ) #Y Kruskal JEE AR S VEEE
OFRIZEAEFRSHE (Huffman code) /Y Huffman EEVA RN & LEEDE
OE/EFEE RN —ERE TS R B A
HETTEIETE (Mobile Computing ) $EE 7 Joift » THIa[E$ER ?
WITENETEEEE W 4% GPS (Global Positioning System ) TE{izZhAE
®fEAERE (Personal Computer) AEE A TEETEIVEER
OTTEIETREEE 1% RI45 Ethernet 5 SR 48EE 200/ HI
(D) Apple i0S 2 —F&H RAYER Mac OS X I TEIETEIEE 247
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TESE RO ZRREREET - KRBT DLy By 4y B g8 =A% 0, (monolithic kernel ) FIEE4H(EATHEA% L
(microkernel) 55&t » THIHB—{E(ESE RS AL LHIEEGET 2

A Linux fEZE 248 B®)Z7E (Android ) {E3 2%

(© MS-DOS EZE Z47 O EHR (Mach) E3EZ4

A UNIX %4005 - & —(EEARE S B R A BT IE S &Ry TRMEE gLl CTRL-C ##i#5K

4EHAER (Process) HYRATT - HAEIL Fyfor 2

(&) CTRL-C ## & B @I F &/ A2 /7 shell > £ shell 2R&5 5 HFi#2F (Current Process ) HYSA{T

(B) CTRL-C % iy A A s a4y 5 CPU Ay HhEFERA » 30 FH$#AE TP ENAR A2 (Interrupt Service Routine,

ISR) &5 H RIEFHYT

(© CTRL-C ### = EiEhHEIZEs (Scheduler) HYSAT » MZFHHEFIZ RS 245 5 H AR FF IS T

(D) CTRL-C ## & 24 HR E S 9745 BTt 7 > B RIE P UCE 0 iR I (S 5R (R4S R H T T

AR EEES (Virtual Machine ) FYRIIC > {5 IEHE ?

(A58 CPU Yo m] SR e b eSS T

B®IEE e DT TV E B e A ST L — e e e e

O1EELwETE (Cloud Computing) Z4% > TR fitEHRH%RSTIIRTS BB g RIS (Software as a Service,

SaaS)

(D FERERAT 110 TEEUBE G LLE RS R3AY 1/O (EERRER

A AN 2N AE  WERE/N AR ERE R T o (RIS (Sender) S5 H R 45U

¥ (Receiver) - W[EFHMEESHACE B EREAEEEE o PLTHEZAEERE 2 Fyf] 2

WEEZEHEFE (Theft of Service ) 4% ® & (Replay) ¥

© R A (Man-in-the-Middle ) %% D& #I% (Phishing) T8

By T EE St B R PTSERE - R DURFRE 3 — 0 B RS iR A F 85 5T (Mirroring) J50A4HRK 1 30
BRI o (B RT3 ] (Mean Time To Failure, MTTF) J& 4 E/NEF > SEE 4B RE
(Mean Time To Repair, MTTR) & 8 /NI » HI| IR R RIARE R -9 B0kl B 2 IR (Mean Time To Loss,
MTTL) Fyfa ?

(A) 8*108 /) \H% (B) 4*108 /|\AF (©) 2%10° /|\H% (D) 1*10% /N

& #HEL (Turing test) 2 HHETEIE RS U mEEE - 7F 1950 2 HAT—(@ 7574 - oI R E s
Hiy ?

W AFHE—E e e S B A EEN A

® FZ I —(E B 2ASE S A T SUAGS R S IR 50k

© FZRHEA — (B3 EEE 25 B R RE W Re N 704

O AR — (B AN T E L2 M SRR 7 0E

FERTIE By 720480 {1 MPEG-2 iy DVD » E 1 HifF (chroma subsampling) 755 Fyfa] 2

Wa:4:4 ®4:2:2 ©4:1:1 mM4:2:0

/NEEE —(E 16GB IBE S » FTHEZARIERL MP3 F 445 H1 IPG 1B #E - 55— (E 4447k SMB > 5—
(& 0% F FE4Y Fy 200KB » I FEAH & i ASL e NERY RS S 2

(&) 500 {5 ZEFEF1 100,000 1 HE 5 A% (B 1,000 {[& = 4%HEF1 10,000 & HE 5 A5

(© 2,000 {[& & 2EAEF 1,000 {[& 8 5 18 (D) 3,000 {l& & 4EAEFT 100 (i i 5 AE
AT S R S R EEEERGE ©

(A DVI (B) VGA © HDMI (D) Displayport
3D E55% (Blue-Ray 3D) #f7* 3D 525 BV4mAE )7 =08 T o[ 2

(4 HEVC (High Efficiency Video Coding ) (B MPEG-2

(© MPEG-4 AVC ( Advanced Video Coding ) (M VC-1 (Video Codec 1)

EEe A R — GBI TR 100 0 > HilAfs < f2E 80 MavshiTisf] - B A BT INASs
Y AR e AR U THRF T IVAESHYERFE 2/ D FRIETT IR 2R A% - A RERF % AR =AY T fEIE 100

P 30 2
2 B 4 ©8 (D) 16

[EFER24mEEL (Huffman Coding) BRGE—{n3L(f » B HEHROE YA, B, C, D, E} > His
FLE TR HER R 7351 5 0.35, 0.1, 0.2, 0.2, 0.15 - B Eef& 4wt (codeword ) HYRJE - FAI{a[E [ 2
WATE 2 5tE 3 B HEAEHIR 1, 2,3 OFEMEHREEME O EESHREEHAF
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35 14 | %24 | ¥3ME | FAME | ¥OAE | ¥OHE | FTH | %8HE | 94 | 5103
% D B B C A B B D A C
HH ) %1148 %1248 | %1348 | %1448 %1548 | %1648 | %1748 | %1848 | %194% | %204%
£ % C D B A D A B B B D
15| %2138 | %2238 | %233 | %243 | %253 | %263% | %273 | %283 | %293 | %303
% B C A A B B C C D D
5. %3148 | % 324% | ¥ 334 | %3445 | ¥ 354 | #3064 | ¥ 374 | %384 | ¥394% | %404
¢k D C D A D A B C C A

35| %4138 | %4238 | %4338 | %4438 | %453 | %4635 | %4738 | %483 | %493 | %503
5

250 %5138 | %0524% | %033%  %044F | %0504E | %564  %OHTHE | %584 | ¥5H04% | ¥604%

5. %613 | %623 | %0633% % 0644% | %0603 | %664 67 | %684  %694% | ¥ 704%

HH. ) %7188 | 5723 | %733 S T48E | FTHRE | S T6HE | FUTAE | S+ T84E | ¥ 794E | %804%

55, %813% | %823% | %83%%  %844% | %8H4% %864 %874 | %884F  %894% | %904

50 %9138 | %9238 | %9338 | %9435 | %953% | %9063% | %9073E | %9084% | %994% 1003
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