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v} o], BEEZX FAIE =4 7]&o] 7]%35}o](based on morphology similarity measure technique) 7]
FAE ZY s AEstt,. o2 AA oA, HAdu Fei AWM EE(arrhythmia class identification
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71 Aol ne 7] AAIE TE 499 4ol wel 2EH(string) 22 WHF3L7] 8, 7] ECG M EE v 5Y-
Alol 2" Q=92 UFojztk(is divided into w equal-sized windows). Z+z+e] Ax%o] thal, H#k(mean
value)o]l 2 ¥ct, A7) Z42te] x99 HAg WEH = dad AdolAe x|t

o] & BE A ZAH (Piecewise Aggregate Approximation)(PAA)S 2 & x Qitl. A7) PAAR A7 A
AG 79 W3 (conversion) o, 714 A= o|Akslel] il A-LHH(further approximation is applied

for discretization). 47| o]AlglE F53 &R AES AWAstEH E8o] Hr).

AqtalEl AMBA]A~ENormalized subsequences)e ¥ 71§22 E¥E(highly Gaussian distribution)E ¥3}
& g 3y aEE, s HAdAN Fd7 FH(equal areas) s BATE g U= V] "BEolAXRIE
(breakpoints)"= A 244 & Jvh. BHOAXEJEMB = By, -, BT N, DollAe g4z 22 A
Ay W59 firEotH(A7A, ByH B.& 47 -0 & o Q). o]Eg By o]AXRIE BE FAZNAN AA
2 = vk, 3904 57A 9] kel Wi, E 1S B, WA B, BEHo|AXINEES e

F 1

iF a=3 a=4 a=>5

[31 -0.43 -0.67 -0.84

[32 0.43 0 -0.25

Ba 0.67 0.25

3

[34 0.84
A7) BEO|ZXJEE AAe T, 7] AALEe 7] olitsrt Fdrt. #2 B0 XQIE(the
smallest breakpoint ) B}t 22 7] PAA Alg(coefficients)= AlE "a"o wF=i, 7] g2 Hgolax
SlE Hu} IAY T U A7 PAA AFE AE " S5 v,
l_l—:_ Sa% %}_6]—% , oq %g 7H‘o/] /.\El % Hb” , “C" , “d,7 , I‘eY’ , “f,7 , “g77 , “h” ‘gl j " ‘_, O a X] L—] A] 74] dé
S vehfEd AFEE 4 AUth(may be used to represent an original time series). AlWAE AAdE A

SAX AlEo] <% (concatenation) WolZ A& AtH(The concatenation of the SAX symbols symbolizing a
sequence is termed as a word).

A (212) A, B4 BAgwl S A RE Aby] ¢l dAdEE Al RAwol $3S vehls R F
Z~(an arrhythmia class)® ©]& HW, & 1lad Ed ol HE dolgHo]A(106)d] A A= Efolyd HEES
UERE SAX A& 9 ZH2be] ECG HIEE YERE 7] SAX A& AT, 7] EFely H

Ege yAuel zzte] 952 el Zzte) ¥A Fease] dgwt).

SA214)01 4, A7) Aslel AwtEs A% P 7] 9 denlE 4] B4Y Zdst olE HY,
£ Lao] A8 Bx RUEY kel 2(102)9) HxZee] §11(105)3 ge A8 Bx RUHY tlile] 29 ¢
sEde] 30 Aold taZde] Hrk,

S B3 HB00)0] & gE AAGE TAFE S5 ot o] |
= la ¥ = 1b9 HFAW BF ZE(arrhythmia classification module)(104)e] oJ& 3=

oy e
32
_ﬁo

A(302)e 4, A AIZE F71 F)t Ji1e] AR M4 des vEhl= A7) B AEe olE HY, = la



= =t
o] o AR tulo] 2(108)¢F #2 ofFAAA Hulo] 22 EEH ES5HY. A7) BEG AEe 559 EG HEE >
shetrh.  ©AI(304) A, A7 DA AIZE F7] BRF A7) Q1Y 3] A AT AU1A €S vERe 4
7] BECG A= ZHHEY. S@AI306)AA], 47 ECG Az oA ZFZhe] ECG v Ed| WS-8t 7] R-¥ =7 3
=9},
[0044] SAI(308)N A, 7] Z4ZFe] ECG HIEA 7] AEE R-F3 FH A7) Z42be] ECG B ES] 992 AladE
Ath(is segmented). TAI(310)o0A], A7) ZFz+e] ECG HIEQ A7) Aladgd de SAX AEg Asdrc).
[0045] GA(312) A, BEZ2A FAE SH X (morphology similarity measure): FA ™ol 72}z 435S Vel &=
A7) B FAe] S "H%aL A7 Edeld HE 9 A7) H49] ECG BIE Z4ze] ApoloflA] Alhke
=
[0046] o AA3]i=, MINDIST $H4=(function)® Z+7+e] A7) ECG WIES} 7] Egold HIE Aloloa] 7] REZXA|
TAIE SAHAXE Astst=d AgEY. A7) MINDIST &<+ 78] 24 7|x38te] F 719 "doje(o]& =4,
ECGHIE % Edold H|E) 2gAd AAE Alele] Ha AElE ®etHreturns minimum distance between
an original time series of two words)
w214 2
MINDIST(P, () =
[0047]
[0048] A 20 A, = 2 Ql“c Z22 AIE SAX AAEE A A7 F e doE YE 2 P
2 9: T e who £ = QQ] SAX AES 47 vEldt. A B-3<4(sub-function) distOE X
1A YJeld S dHolE(lookup table)S o]838te Fd=E 4 9l
* 2
a b c d
a 0 0 0.67 1.34
b 0 0 0 0.67
c 0.67 0 0 0
d 1.34 0.67 0 {]
[0049]
[0050] SHA(314) 914, ECG BIEE 7] ECG HES} 37 714 =2 REIZXA] FAE SAHX (7P w2 MINDIST #h)E
X3tsteE Edlold HEC] 7|xshe] 47| ECG ANz A7) 549 ECG HEZRE 2]HEE)
[0051] SHA(316)Al A, 7] AEE ECG W Eo AdHE 7 52 RERX] fAME XV v 2A-E ARk a
predetermined threshold value) Rt} 2X]9] o] §-7} A4 Ec},
[0052] 7V e RERA fAME SAXATE Y] QAR B FAvia AR EE A4S, 9AB18)4, 7] ECG Al
A A7) AdE BECGG YEE 7P 2 EERA fAME SAX A d#E 3] Edeld vlEd dl&ste g
=5 BAAFo2ZH FHA. 74]‘3}7P 471 Edlold HIEC d&ste FAW s ] A o



[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]
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BHE A4 Bgue) §32 des PR Feaz dw,

SA 32060, A7) el Al FAue] 32 Yehis 7] B4 st o HY, & lad 4
& dx wUE dulelz(102)9) TaZelo] f51(105)7 2 AE s wUE tulolse] YaZdo] f
W g4 Tl sEeol .

< RERA AR SABA7E A7 QAR Bk Z A5, @AI322)00A4, FAWY F3S vEle
A Zejas= Ay AdEE B B Eo] 39 ti(an arrhythmia class indicating a type of arrhythmia is
assigned to the identified ECG beat). F7}Ho=Z, BAHuey 47 F3& Yehde A7 FA9Y SH==2
dgE = 7] AdEd BG BIEE o] W, Eeld HE doE o] (106)°] Aer).

H400)¢] oAds] ® vE HAAdE EAste S5kl
A $F ZEQ0DA o8 £99 F vk,

A=}
B
GA(402) e, 278 AE 7] s]t e A A7 Ees dEhE 4] BG AlE= oS Hd
N 5

R = s % 1la
o Y el 11065} 2 oY Slelagie A5, ] EE Q5 06 MEEE X
O @A) NN, 7] A AIRE F7] S 3] AQLe] A7) ARl ATl A1 23S dEhlE Y] ECG

H
5 EEDIIE
NE WEREG AR, 7] 56 AEAA el BG EA HE A R Rt
EB

A (408) o A, A7) Zhzhel BCG RIEONA A7) AEd R-¥=
ok BAIAI0)eA, 7] Zhzhe] BCG HES] 7] Aoy
A, A7) ECG AEelA 7] 7Hzke] BCG MIES vehie 4] SaX
frequency of occurrence of the SAX symbols)7} AAHETEH.

71 247re] ECG HIE Fojo] Alwg
g SAX AE= WskEc. 9A(412)9
29| Aqtslel HA F3(a normalized

GA(414) 0 F, 47 BCG AlZelM 7] Zhzbe] BCG HIEE 7] SAX A& A7)
(based on the frequency of occurrence) ECG H|EQ] Z#|AE F 3dlrfo] &30 24
HES 82y F9 shtfe] dl&ste FAW Seae 47 Ade dass A F
B a2 2AEE

A el 728t
FAT. AT, B
o) §9& vhehs

Mr tk

)

olZ |, ZZte] ECG HE+= =¥ ECG W] E(Normal ECG beats), Z%7] A4 “F(premature ventricular
contraction)(PVC) ECG HIE, % A Z7] FZd X~ (atrial premature complex)(APC) ECG H|E<} 22 3 719
02 FEaH B I T shvE EFE 4 AtH(may be classified into any one of three different

clusters or groups).

A (416) Al A, ECG BIES] 7] Eel2H F vt st A7) 749 S
d RUE oulel2(102)8] HaZae] f4 :

Aol A T Z e o) fiLk,

o 2
> oo

% 5+ Edo]d H|E 4=(a number of training beats)E ¥ 3sl= Edold HE dHolgHHo|AE FASI=
H(500)9] dAAAE EASHE TEECT. olF HW, A7 ¥HS = la ¥ & b9 49 &F EFE
4ol s a2 5 9.

HAI(502) A4, 4 A F7] B A A AVH BF5S Yelhle FA o] @@ ECG A& (annotated
ECG signal)E o]2 "HW, & 1ad ofAAA tjulo] ~(108) ZHE] FEHTH(is obtained). WA(504)04, A+
71 A AZE 7] B_F A7) A A7) A A7) A7A €S vEhe A7) ECGG AlEe 2E .
GA (506) el A, A7) BECG Az ol A Z+2+e] ECG BIE t$-3l= R-¥ 371 A&dr).

of

A (508) el A, 7] Zhzre] ECG HIEoA 7] AEE -3 FHe 4] Z+7he] ECG Bl EQ JHo] Ay
HAok, dA(G10)o A, Edold HE= o] AW FEPAaze BFH7] 98] Ae¥H ) (training beats are
selected for classification into respective arrhythmia classes).

ol2 HW, A7l Egeold HEE =HN) HE, 7] 44 $F(Premature Ventricular Contraction)(V)
H|E AW %7] H]E(Atrial Premature Beat)(A) HE, AgHA %7] $F(Junctional Premature
Contraction)(J) H®HE, AgFA o]AAo]Z(Junctional Escape)(j) HE H/mx A2 o]AAo]x
(Ventricular Escape)(E) HEE EE3IT),

A (512)0 4, 7] ZrZhe] EC

7 ] AX AE=Z AgEY.  GA G AA, A7
Zyzke] ECG HIE9] 7] A1

G
g goel tigshs 7] SAX AE2 Edo]d HE deojguo]2oA Edo]

=

=
[m
1o
ox
N
=
I
=
o,
y
o2
12

> Mo
wm
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[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]
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d HEZ AZ¥}(are stored as training beats in a training beat database).

T 62 7] ECG Also] Z}7be] ECG HEoA 7] R-¥13E AEshe WH(600)9] A AE EA]

ojty, o]F HH, A4V WS = 1be - AEF EE54)d g3 +q=E 5 Y.

GA(602)N A, i AAe] AV FFS YUEllE HEIHE EG AZE dF-2 9= ¥t(is windowed

into portions). 7] BEPHE ECG 215 x0[n] = vpebd = gla, 9 A7) BG A2 Hzol A% 59
o

J~(sampling frequency) Fs Hz= AZHE 4 Q).

],

rlr
ot

=
=g

ol

Zkzbel ECG RIECA 7] R-¥AE HEdetl AREHE ASA dAIAE AAsH7] #18i(In order to
determine an adaptive threshold), 9= Alo]=E= 74 =® &8 7153 A FolEVL 2 %o skt H]
Eo <t B9 30 HEZNACN 7)%2s] o HW, 2%9¢ TE ZAAE 4 Yri(a window size may be
determined to be T, e.g., 2 seconds, based on an assumption that the slowest acceptable heart rate is
30 Beats Per Minute (BPM) that corresponds to one beat in 2 seconds).

o, A7) R-slZe) wAdvhe] 7] HERE BG A5 4] Ausd ¥4 Welx AEEHE e g
ek dHS $J3l(to account for situations where only a portion of the R-peak is detected within a
windowed portion in the filtered ECG signal), 91383 Id=9d XAEL o5 HW, 0.61%<20, Tod 2]k
A7 A ¥Ho 2 QW are overlapped with).

SA604) N A, 7] TEEE ECG 2159 Z47be] X9 EA gigk 7] 83 AAA(Th)= 242t 9%
L5 ¥AHo] el Ao x}o] A& (absolute difference Slgnal)Oﬂ 71z38te] AAkAY. A7) A Aol AEE

ECG A5 Alolol|lx AA = Aol A #S Eg 3y,

olE HIH, 7] HEHHE ECG A5 (x0[n])= 82 39 7|xste] 47] dd Zo] Alsxln]ES 243 =SF H
w FE (averaging filter)9} 3Fo] 3|~ LE(high pass filter)d =%&g9 &S 3 4 g ) m|E7] +
4 Q- (absolute differentiator component)("|=A])E E3 H2Hc}:

#5143

+2]

w3k, A7) AeA AAA(Th) = #3124 4 7|xste] 249 + vk
784 4

Th =1 * x1[n]

o714, 1 ve 24" dAES vEkdn

A7) AEgE BECG A5 9] z-¥M8(z-transform)S $38H2 5o 7] Z&te] AA"E 4 v}

94 5
x1(z) = (1-27) x(2)

T3] 5ol A, xo(z)E 2YAYE ECG 4139 z-H3ks vepith. 7] Y

of 7\zste] F Jle] WEE ALgstel A4E Ak

i,
p‘j
(e}
[ep}
>,
fol
o
o
E
r (
rlo
4
o
1>
(o))
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[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]
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T2 62 xuelnl = xoln] + xo [nt1]2 2ALE H ZH 2 xplnl = Xaelnl X [ntl]Z2 2ALHE slo] o
2 "Eo] AAE T (Equation 6 leads to a scaled averaging filter as Xuglnl = xoln] + %o [n+l], and a

high pass filter as xpl[nl = Xaelnl = Xaelntl]).

271 Ad] wE7](absolute differentiator)s A7) ECG Alzol AF A=9w X AH(a single windowed
portion)ell sl #ej€ 7] ECG A5e] F /el o= M (portions) Atele] 7]&7]& A7, oA
=%t W3l(intermediate variance)? &I}= QM]O}tH] J_WO] k. A7 A5 dAAE A7) VeV A
717F A7) R-¥3E 2=d) ZQ3H(is required to locate the R-peak) AFAE <13 Z+zhe] Am= 9% FEAH
3t A xfo] A5 Feho] 7] %3} (based on a mean of the absolute difference signal) AAtEIC}.

GA(606)NA, 7] FEHFA ECG 2159 Z+7te] A=SdH A e yFA ¥ 30 thdk A X](search for
fiducial peaks)™ ZtZ+e] d=S-w ¥ Ao ] 7] A543 LAZ(Th)ol 7| zsto] =T},

o A=, A7 484 dA(Th) 2 R-F 3] 47] 71&7]7F ot 2 Tohe] 7]&7] Hop AdAoR %7
giiEoll Zbzbe] ECG WIEOA P Ee T 2o uFA ¥3 Za AAS=u AFEET(is used to find and
eliminate the fiducial peaks). wWebAd, A7) A4 AAZ ®Hoh =2 A7 AHHYH ECG A5 A=$-d
ZAL 717 A7) fESE XA oA 7] R—J]EL«] EAE YEllai(indicates a presence of the R-
peak), 71&7]olA 7] R-¥]3 B &2 7] A= ZA oA 7] 9542 g3 EAE e 5 3
1=

AI(603) N A, d7] DB P E EG Az Z47te] AE-H ¥Ho|x EF2 FA(false peaks)w AAHC. €
=% ¥HAE0] onFE7] uwFo](Due to the overlapping windowed portions), A7) L3 ya= F WH
A9 4 dAY, = Ay 93 st d5$o AAE 724 E 4 9 il(may straddle a boundary of a
windowed portion and as a result) Z3Ao® A7) 439 2= A7) Ax9 oA Hoio st A7)

R-7] =] A Hefell th&aHA =

&2 HZ(false detection)s Jsp7] 18], 471 7 7he] Aol ¥=19] 1A (locations)7F At 7]
T 0ol el JA Abelo] A7 wlE] Aefwl Fh(elE W, SKIP_WINDOW) Ru}p & 7§, 7] Ha A5
o] A= AAE aL(discarded) 7] Hd KFe] 1A= 7] R—J]Eli AR ¥ th(declared).

A (610) 4, A7) DE P ECG AF oA Zzhe] BECG HIEo| thgsts A7) R-9139 gx= A7) degd
BOG Al39] Z17ke] 9w gs Ao HZ e,

7] BEEE B A& ZH7be] fx9-5 xAMoA 7] R-9AE HESH] Y8, AELS 7] Ad zbe] 4l
S x1[nl9 kol A7) AHLZ AAA(Th)eF A= 3LolA 7[Eez FA|FT(are fiducially marked
wherever a value of the absolute difference signal xi[n] crosses the adaptive threshold Th).

o, 7] 39 Huge A7) 2H9EE BCG AEe A7) 77 = EAA A7) 7Ee R A
ME A7l YAZRFE AFsE A7) ZEEE EGG AE x[n]d §]EH Az Y% $-(maximum search
window) (MAX_SR_WIN = 0.2 sec) WolA AX€th(is searched). &dHo=z, A7) FHujgte A7) dezdd
ECG Az 9] A7) Z4zte] f9x9w TAHA A7) QRS FZ N~ IFA R-9A(fiducial R-peak of a QRS
complex)& UERITE,

Aok R-FA7F HEHWE, &8 ARE ZH9d(e]E =W, SKIP_WIN = 0.25 sec) WellAl & th& QRS FEH27}
gl& 4 %lal(may not be another QRS complex) whehA 7] 318 AIF Z) ol = ve 7IEez FAE
MEL 2HAEth(are discarded). ©] 7] 38 AzE ZEQ) oA thE VR FAE HES AATeR
M (By discarding), 7] R-¥]3E5 A X]3}l= AlXH(the computation in searching the R-peak)2 A&z oz 7+
I

A,

_14_



[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]
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E 72 % 1a9 AE dx BYHY gulo] 2(102)9] dAAGE A= EF5Eoth. = 794, AL dx
EUEHY fule] A(102)E ZEAA(702), HHE2](704), €718 HWlZEZ(read only memory)(ROM)(706), MW
(708), B4 Qg #H o] A(710), TAZHo|(105), @ 94& tulo] ~(712)E Z33ict.

A7 A AR EE ZR2AX(702)F vo|ARZZAA, wo|ARAEEY, B3 WH I HAFE volaR=z=2

Z 3 2 M A (reduced
instruction set computing microprocessor), X 71 W#o] mlo]a R X Z A M (very long instruction word
microprocessor), HWAIZ wWH WE AFY vlolm2Z 2 A M (explicitly parallel instruction computing
microprocessor), L#|¥ X &AM A (graphics processor), TRE A& Z2AA L/ B dyo] £33 7%
Lokl A B AAoRE dEA vy ZEAAY IR BE o 3 2 A4 32 EE /£
s AR, o] FeH A Fer.

AlA (complex instruction set computing microprocessor), =4 W#H g AFEHY wloj=m

mlo
!
Y

IRAA(702)E T3 2 e T2 W 7153 24 tdlo]l A X o]y o](generic or programmable logic
devices or arrays), o]ZgAlo]d 5 %3 3= (application specific integrated circuits), A=-3 AF
Hl(single—chip computers), &vlE 7t&=, 49/ & o] £ 7|& FofolA] 4] AAoR deA U= 7]
B AEEZE 28 & om, o] FaEA =1},

il

W= (704) 2 RON(T06)E 2z 34 wlmelsh w3y vlEeE e 5 vk WMED(0HE E
WA % Gol EAIE s} EE 1 ole] AAeEe] Flzste], Al Adkel 4714 BEL ekl BG A

SE o]&sty], AY BAWMS BEsie XA BE ZE(arrhythmia classification module)(104)E X3}

=
o

o

A7) vl e ik Zhzhe] R Fso] Ay Edold W E(training beats)E A FsE Edold ]
E dlolElo]2(106)S E3t. W2 (704) = HBE fad, gXE vge gaa, fa#(diskettes),
2}7] Ho]Z F}E @ X|(magnetic tape cartridges), WX g 7=, @/E= B dwo] &3 7)|4 Holoa BA4bY
2oz A 71g #HEE fulo]AE UFEEE FAEE o]F2] wtjo] =d}lo]H (removable media drive
for handling compact disks), st= =zlo]® | 217]8 w2 g (read only memory), @NE AA~ w2 (random
access memory), WA WFEA] 7)o A X (erasable programmable read only memory), H7]% 4£A @ Zz7

7V 97] AE 719 A X (electrically erasable programmable read only memory), % 1¢F & 7]A-
#5715 W H (nachine-readable instructions) ¥ Ho|HE AFst= e AA3 dEE gnlo|x(E)E X3
s AR, olo] FekE A Fer.

2 FAL AAdES 299 st=do] AY2E e 24 dolEHE Aosy] i BE AAS s
(that perform tasks, or define abstract data types or low-level hardware contexts) 7]%, &z}, dHolH
T2 E/EE AEFYAA Z2as xFete BREY I FdE 5 U

AU BR RELE AA-AFE BE A% vl AA-wEts BHe duz 448 5 QLA
) A9E v ol dY, PFE Zaowe & 29 9vd J)EH AxdE 2 e
of 71z3te], % 1ad) HAAAM Ut 2(108)ZHE ASH K6 AEF o] §olel AF ¥ARS BF T 5 9

T2 AR YA, Ay ZRaRe ANE t)Am-97]8 wRge TIE £ 9 i(may be included on a
compact disk-read only memory)(CD-ROM) 7] H|-312tA & zlol A 7] (D-RONC.ZHE 3Jt= =glo|Ho| 2

== 5 .

E21 AEH o] A (710) = = 1a9] fAXA tlnpe] ~(108) ZH-E 7] JiQlel Aol vl #A714d &5S e
E A7) ECG AlZE A%, gaZgo] §Y(105)+ A7) BCG Azl 7|Zste] BEFE A7) el =
= < Ueile 49 225 gaEgolgt).

HA(708)E A4 2 TUEF tnle]2(102)9] thddt 4 24 AlojolA QIEAYES
as interconnect). ¥ fule]x(712)9} 2 FA 84AFE B W] &3 e &
stu= 2 dE A o, wEbA], o #gk A2 A,
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[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]
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A7) T2 A gulolaE o]l HW, TEAAN, AEEZYH W A& =7 FY(arithmetic logic unit), TIAE
5 ZRAA, vlolawAFE, 2= T2 W 7153 o]do](field programmable array), TEI1¥® 7153 =
A #Y(a programmable logic unit), "lo]AEZZZAA T Hog WAooz WHS 2Agstr S = =

71t clube] sk e, Sht mi 7 ool4be] WME Ei 54 %A PRHES Ags] rad & Ak

I 2AA gulola= 9 AA0S)E A7) 0S ol A Adsl= sty T 1 o] AZE o ofZ g
& A9 F k. A7 T dutelat B3 YY) AEEdels] Adgel $uste] HolHE Ialx
, Z2AE A R T2 A~ & 4 Adti(may access, store, manipulate, process, and create
AE, TEAA tutol 2~ Age AFe]®E AF2HTH s used as singular).

gy, 2 dbgo] &3k B4 Vel ZREA tulol vt ofy] Jo] ZRA 84 W ZRAA 840 o

f = 2 3] o2 HH, ZaA4 tulolxi oy s ZzAA
= slye] Z2AMA, syl AEEHE ¥ 4 AdU(may include multiple processors or a processor
and a controller). 3, H&H ZTzAMe e & 22 A4 FAL 7135,

7] aTEGE mFASA B4 7] ZeAY trlel2E ERHoR Er gPHon AASAL T
43 9@ AFE 2o, mee) v, 9y, e el 9% 2¥L £3F 5 Aok AxES 2
dolele /1A, T4 8, Beld mE b3 g, AR AF A £t A9 BE §Y04 wE g

NHom mE drHoR TAY 5 Atk

A7) AxEgel= Hgk AFH Aa®Y AZFHEE UMEJIE T3 wExE = Jdo™(may be distributed
over network), 7] AZEYo]= A W20 2 (in a distributed fashion) A&¥E i A3gPHT, Ar] A
Ego] @ folHE sy e 1 oo AFE #E % 71E ufA (computer readable recording mediums)
o elal Agd 5 A
71 AFE #wE 7k 715 wjAllE AFEH AIEE e Z2AA tiue] X9 g 2
thereafter read) Ho|HE AT & & BE Holy A% tulel~E X ¢ k. H-YA[AQ
#5 7hs 71E Al AAds 9] A ROM), WHE-HA2 w&2](RAM), CD-ROMs, #H7] Hlo]xZ, &
29 02z, 9 Pt dole 4% tjule]~g

» 1o
ol

b
=

A E A &l oA ¢l o] 2 (As a non-exhaustive illustration only), o]AolA 7|&® X Fo A3},
PDA(personal digital assistant), TIAE 7hele}, Foi& Al 2&, 2 MP3 E#lelo], Fdi&/711 dEv] T
ZH ol (PMP), HELDE e-5&, FU& F PC, 22 XAMY A|=E(GPS) Aol A, &SR, AlA <}

@ moke) ejholzs 3 e PG e WM AGDI, 46 D Eelolel, Ad W, § olEel
oz, @ oyle] FAR A3 Ak FA BA L UEAT File] Fed A% 2e trlelnE FEY
F auh,

ARG Axw EE ARHE s, SR dEsels, U vre AEgest AY4oR AAWE mo|am
2ANE EFE 5 Aok, olRe FaA Mue telelxE o mywth 7] BeA wime dubel st N-
HE delEE 4] e AESHE Fil A4% 5 Ak A7) N-HE el 4] |z E A A

.I_E_ =
o AgEAY, Agd Aolw, N& 1 oAy FEes 1 By

=
greater than 1). ©o}7]A4 7] HFE Al2" E= AFEH= Zakd FAola, W= 7] AFE AlLH
s 5 At

e AFHY 54 ALS AFsr] s FHHeE

A7 AFY A|=H = M(application chipset), ZHdE} o]u]x] ZZAM|A(CIS), &

oA WEZ(DRAM), B ¢ 22 AL ¢ X8 - duE AE B dyo] &St T
L A

A Aoty 7] vime] AEEY 9 7] EdA ARy yulolias dvolHE ARe=d)
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