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Error correcting code (ECC) has been designed to cope with a higher bit error
rate. One very simple ECC is toiFiplicateseach bit, encoding each zero as 000 and
each one as 111. When .an encoded 3-bit pattern is received, the system
chooses the most likely ofiginal bit.

(a) How many bit errors €an this ECC correct? (3%)

(b) How many bit errors can thistCC detect? (3%)

(c) If one/out of every 20 bits sent over the ‘network is incorrect, what
percentage of bit errors would a receiver using this ECC not detect? (4%)
Given the following table, calculate the hast-to-host latency for a 500-byte
message usipg each network. (10%)

Characteristic 100 Mbit Ethernet 1000 Mbit Ethernet
Bandwidth fr;;—n—c;de to nemérk | 100 Mbit/sec 1000 Mbit/sec
Interconnect laténcy - 101‘3 10 ps

Hardware latency toffrom network 2 s 2 us

Software c;v_érhead sending to network | 100 ps 1005

Software overhead ‘receiving from ! 106G.s 400 ps

network

“Siri” is a voice-based personal assistant that offers conversional interactions
with many applications such as reminders, weather, stocks, messaging, and
email. (a) How is Siri (or similar intelligent dialog systems) different from voice
applications built with VoiceXML? (3%) (b) Discuss what components are
required to build an intelligent dialog system such as Siri? (4%) (c) Discuss what
issues need to be resolved to build a multilingual Siri that responds to more

than one language simultaneously. (3%)
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4. You are asked to design a color quantization technique to reduce 24-bit RGB
color images to 8-bit indexed color images. (a) The naive way is to assign a fixed
number of bits to each color channel. How would you make the arrangement?
Why? lllustrate your design with an example. (4%) (b) The popularity algorithm
attempts to build the color map by finding the K most frequently appearing
colors in the original image. ListtRe key step®ef the popularity algorithm given
the rationale. (4%) (c) What arethe pitfalls of the previous two approaches? Can
you suggest methods to make improvements? (Or hame algorithms you have
learned before and discussitheir properties.) (2%)

5. (a) How much storage is required to store an uncompressed 100 minute Full-HD
movie (24 bit/color, 24 fps)? (Ignore the audie part) (4%) (b) If the bit rate for
this movie is set to 10M bps, what isithe compression ratia? (3%) (c) Discuss the
main differences between the MPEG-7 standard, formally named /" Multimedia
Content Descriptignjintérface”, and the previous standards Sueh as MPEG-1, 2,

and 4. (3%)
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1. TFHUTER R MR BT (CPU) ML EEERSY © (A) ZIREEEE T (B)EHIET (C) B
BT (D)HIRES RS (BE)BREFET

2. THHaER R EMPEER PR © (A) BIGS (B)UTF8 (C)GB2312 (D)Unicode (E)ASCII

3. THUMEREY BRSBTS Rmn il B s (A ) BB E . (B)EFEZL (OVERE D)BEE
(E) 2=

4. THURTE Eeff A FER R S H T i AR CA) BT, (B) (5 ARk T (CO)SCF R BBl
(D) MRl (E)EBimiEE

B I EEE (EERT)

5. RSEMETCSEIRGtT SUUBHEHE [ v e e REEES L - T £ - AR EHIAE -
HI| % e B — B R ?F%’ﬁmfw{’kﬁ@ £ FEEr R EEE i (AR R RS U LER
FEENE 2 (A)4 (B)8 (C)16 (D) 128 (E)256

6. —RWE > — QR cog NRIEAEER T s z@é&dT?La EEEHERME " (AR code EHA/N (B)
RS SR AR % (O st (D) 27 B e eER (B) B EY
NP

7. FHIB—IEER R — (e g QRN Ote 1 EENZ © (A (AR by i i SR HE (B) FRAEHEHE (C)
RIEHEERADIR code (BBRETETE Zree= 2L

8. MBREREE 32 (U TnAY o 1Y BT (CPU) MRS F IR P ols=t o |
0-7 BR{(ITTRE machine-code %, S=IS WA L[ ags » 16-31"57 T /E memory-address °
THIB—RGRALARR I ¢ (A) i T a8 fil=B) 7155 W AHSFIE % 64K HiEHY
siER (OBESTMUE 3%??3?@:@10241\%\'@5"3n3ﬁ% (D)EZIES R IE BN E D 64K #EERTEC
TER8 (BE)flags BAMNECEHESHTIRERAVRGE

9. THIB—FfTEL Java Runtime Environment FE(ERRAER - (AR (B)MEES (O (D)#
= (BYPAEEIE

10. FHHAEE—RE:R HML 3SR LIERE client Y forms EUERERIE] server YA © (A)
PUT #0 GET (B) GET I POST (C) POST #1 ASK (D) ASK #1 PUT (E)LALESIE

11. FFUBER TCP F1 UDP BRI ZEE3R - (A)TCP A UDP [FIfEHL 1SO (¥ tHhiE i (H& /& (transport
layer)(B)TCP F1UDP B9 FEE=EE client Fl server fEBTETE 1A EAHE 12 (C)TCP #K3E socket
B TETWIEER (D)FE client Fl server BFEFET » socket A internet address FLATLAE
SREEASSE (E)TCP/IP A0 VoIP B9 IP REEXFHIFER -

# 8 % B M £ # =
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12. THHaEAE IPv6 izdk 1234:5678:0000:0000: 0ABC: 0000: 0000 : FFFF HYIERERGES - (A)
1234:5678:0000: 0000 : ABC: 0000:0000:FFFF (B) 1234:5678:0:0:0ABC:0:0:FFFF (C)
1234:5678:0:0:ABC:0:0:FFFF (D) 1234:5678: :0ABC: :FFFF (E) 1234:5678::0:ABC: :0:FFFF

13. FHHAERRNET BN SRR - ([EEHER(AMPEG 2— BRI BRI - &
BERSREGE  TLRGEGFTHERR (pixe]) (B)BIERIREIRFHRELHHUTIS () TR
TR I R i LS A SR B ERR  FRLA A A BB R AR A B < ERIRIRE(D) LIEY
R (b1t map) R EEE B RS - KR ERRE TE—EE% (pixel) » FIATLUEERA M
AN RN !

4. THIRAREERETEOHTHIRCE (= CiEePentl first search B—TEEEHIT » /4Z75E binary)
sort SEEF FEEFHE R LU (B)AYS cafth i i,/ L & & fE A S - NEARKE
o B AE ARRFEIRE (C) [ 74 NP hard ¥ FIRRTREEIRNRAS 4 1% - A NP complete ZEBIAIRT
RE IR EARE AR T (D MRS AR Fa e Fr it /7 A A S E (B)Prefix
"“* A+ B/ CD" ﬁfdrﬂﬁﬁ%mf“g il T { D)

A WA BRtRMRR R Al

B=E S (’ﬂ?zﬁﬂﬁ) ; :

15. BERs—aEEyE 1024 (EEc ?2 S @R E Y T ORENIE TE RS (RE)E
FIAORER » DI GRE R YT R B et B -aasebay |0 (i s BB I R S i Be R
AR O - B R 5 ST TR v ARG i —ETEE 8BS HETT
KRG /D ERIRFE 7 (A) 129 {B.)ll_f.‘ (CHO02 @D)93 (E)EsS

16, B E—BRAEIT S 1024%768 b kels @ ML EH =0T 1 EREE 55— pixel B9 RGBEBEE
26 EEFE Tl B0 1HIR 1. 2GHz 79-CPU - :Fiﬁffﬁ*‘-ﬂﬁ_a‘fglﬁ%_‘? 6 {& cycles (cycles per
instruction=6) » RUFE-THRIIEEMIAIMPEG SiStarefiffREL B 55 2 i E R B EE—E
pixel - LUEMRAGEFEE - WSS 1O R] DIEREHE ? (A) 71 20 % (B 21 B 30 Rz
M (CONMFA 31 Bl 40 Wz (DYRLY Pl S0 #0%E] (BYD,.00 /X :

17. BEEH—Z T &M (multiprocessing) * ££ 8 &5 1047 20 @ﬂaﬁﬁﬂﬁﬂmﬁ o fE 8B 1043 20—
TEEAFR AR CPU HHE R » B2 TIETEEE CPU :E(E 40 T RE e (BE Fn B A G = e 5249 -
ERE 104 M4 S —EFE 30 i CPUSTER TIEEA CPUSHE - BIZE (B ) AL RIS iEEE (first
come first serve) ~ (Z) B LIEFBEHE (shortest job first) ~ (R LIAMBEREMZERFE
%ﬁ?‘ﬂi(round robin schedul ing)#f&E CPU BEERHY 735 » H—E-&r3% CPU 7F 8 25 10 4 43 RonS R
FH_ETE - (AFEZ B)FHEE (O)ZHEA D)=FEE (E)LAL&H*

18. Tj‘:;f*ii(%??ﬂ@_té’]ﬁﬁi‘ﬁ%ﬁﬁﬁﬁ# [ZF » FFICER)FI( ) B — SRR NS B A E e T E g
TTRREHE] 7 (AEEF (B) EEZ (C) HEZ (D) MEEIH
(BF) for (i=l; i<1000; i++) { funa(i) = funb(i-1); funb(i) = funa(i)+l; }
(Z) for (i=l; i<1000; 1++) { funa(i) =2 * i; }
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Rﬁi‘%ﬁﬁi[“s(“) sin(4s° >] P R F A — M R AR 1, 1 JH—(EES » Bl PR AL — (s

—sin(45%) cos(45")
HIEERR 7 (A)[-1.414, 0] (B)[1.414,0] (CO)[-1, 1] (D)[1, -1] (E)[O, -1.414]
20. LA £(7) WPRUTRYY C FE SRR ARG B EEBUER N T 7 HF—&R ? (A) KB 250 (B)/TH2 200 £ 250

ZIE (OFMFR 150 2 200 Zf (D)FH2 100 £ 150 2R (E)/INFL 100
int £(int a) { return ((a==3) ? 2 : (a-2)*f(a-1));}

U ERE (SRE)
21. ByREAIH](dynamic programming » f@#& DP) B EERGT A HETFRVEEER - R NEE —ERHERE S
ARE M B T BRI BI LA E © Zef e Jt A E BAHIEEREE - AIFE TR T KEBIGR
= » DP AT AR T P — LR RR (R Ay FFELZ (B) FEER (C) ZERW (D) &
BT (E)PALEEFE

(F) CmtCn<CitCar (

2. $4TTI Java K - @ 5] AT 30 22.3 (E)2.3

1tem() |
item({int @

public int get() {return ia;}

static public void main(String [] args) {
extra prob = new extra(3, 2.3);

System.out.println(prob.get () +""+prob.fb) ;

}

public class extra extends item ({
int ic
extra (int c, double b) { ic = c; fb=b;}
public int get (int hi) { return ic+hi;}

}
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