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A mEAg ) sEslel Aoy fuloE, WH stolLarele] Al 2 o old 4old Elolst <
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#E Al 2 dold BAEL SRS Fue Egeks, TURAE APPe) A9 A B el

0017] = TR el of Aol FEEe, g™ A9, st olge] TANER slelF, AdY vholxeiel
AL Aol ZHelAs ARE Al 1 Aold BAES FAHES adHs A fiel sede] o)y
FRE ARSI S, A 1 Aold BAES $B Aol selel Aol fUe B4 ReEE 29F5 o
a,A L AelY BAES FAFES A SRR z_emw FeA9 Gedled Aol fules, WY st

- A AFEH-BEFE @ Al B o))
[0018] A Bt olel o5 ARAREL ARF EAE D olgkel AYA A A ge
545 2A5 9 4U5e 49 0 vAseRy, adn dpEaseye Bue Ao

[0019] of AABAN HBHE /EES FAE FE it AFY dutl2g dAss BEmon
%2 % AHe R ZRAY ol Tekl (80) & A BEwol,
¥ 32 %0 % 3 & o Aol Fejmel ueh, ess A6 stolmeelol Mgl dold EFES AdA
=y s}

= 4 = 9" Hold (vertex shading) 5 % AW EZ 4o]9 (geometry shading) EZFES F33d}7]
H8te] o] MAIEA HdEE 7EES FHIE St=d] dojd FHel U o9 FAES dAstE EWelt,
= ba & HEYx Hojd FE 9 ALWEZD Hold FHAES 3T u, ¥WgH HEx Holf/XeHEL
dolg st=dlo Aol FHel o3 FaAEe= 525 TES oAE.

= 5b = W MEs dold/AerED] doly st=dlo] Aoy Ul o8] dAyE s g, = Sa ol
EAE S5 35 gk A ZEE oA

= 8 & glAgold 2HoolA (tessellation stage) E& ¥3oHate o oo agig s ZT2A4 vlo]Zelels o
Aae EEXot)

T 9 & gAaygoldS qaslE gz el =Ho|t).

& 10a B = 10b = o] A= FHiEel uwel, ZHEs A o]zl e Holy 559 A

ok
_&4

11 e WY dold 2 @ dold (hull shading) FAES FAFY] 9Aste] o AABelA ABE /&5
2 FASHE FEado] dolg Fu9 A oo FAEL dAsE mrol,

% 122 & Es dolg BAE ¥ @ dold BAES £A% W, WH vgx dold/d 4oy sh=dof
Aold el e FaAsE FAEe 55 dA @t

12b &= W ez dein)/d 4oy stEslo] dlold el dd) dd| FE e, = 12a o =AE
3= A} ZEES gukH oz oA g},

e dold xS F3Y w, ¥dd =rl dold/A e Ee
5] o o

o] shEdlo] Hlold fulel olsl AW FE i, = 13a of
Em& o dn BT,

14 o] ANE sl weh, WFH W Ao, @ 4oy, wel Ao, R AerEe Aol
: S99 2 oo ATUESS dAs mwlolt,

H
&
rlr
o
=
>
i
o

e}
fuj
it
=
=
r°1'
oy
[
j_24‘
2
2
o
ofl
Ho
ST
tlo
o
oo
QL
2
[\
=
o
M
in)

©
ér:

>,

il
-3
2
5
=
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[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

SSS0ol 10-1784671

A s Aoy T2 A2 A 1 2

r2

Ze e

N\
[
=
nj
o,

o aeEs Ay EeAse) A 2 das And 1

)
[
=
nj
o,

Aot Aolg Fulel oIF B2 Akl e s 4

WS A7 G FAF g

=
o] /AES] 7lEES dutor, Tagg s oy gto]zelrle] 4oy ZH oA AdE 4Hold FHES
F8she Aol #e o), A B9, a2 Z2AA F3 (GPU) & Zgx ddy so]Zeqle
dlele] zHolA 9k AR Hold THES FAY] Aste] 3 o] 4old FHUES T = Ut
o] /MAIES] FEjEd WEH, tFoZ, PU = Al 1 dlojd THES FHIES A 4dojd FRES
zb= T ey golzelle] Al 2 Aol ol ZHol A9t AfE 4old FAES FAY T AU
& 5o, GPU &= Al 1 ot zElo|A o Adtd /=9 QIHH|2E agshaA Al 2 2go|A9h
e Hold TFAES 7L = Ut olgfg Moz GPU &= YT 4old FHER 9 Hod
TAES FYToEN ¢ 2 4old AYES 2= GPU & dEHIHT = Ut
T 1 & o MAEANA AdE VeEs 7Y FE dv AFE dulolx (30) & dAEle EFEolt
AFE tulo]2~ (30) 9 5L FA fulo]2~E, &9 AREEESS XFSE ol EE AEY s, /A
AR o (PDA) &, PIHS HaEdoles Xdsle YL AYE &L, olF HHL AYdE tulo|As,
s 3o fYE, AF HFFHE, d2as HFHE, denjd AF 9as, 953 AFY fgulelaEs, At
Al (e-book) FHE, 1H E 0

4 EE o% vlo] FeololE, 52 TN, oRoE ARHA B,
7

it
N
N
rr
ofy
o2

T 19 delA, FFE tuke]2 (30) = CPU wlRE (34) 24 5 (CPU; 32), GPU Hl=g
(38) 2 st o] 4lold FWE (40) & e g Z2AA f5 (GPU; 36), YaEdlel 44 (42),
gaZdlo] My F4Y (44), AR lE o]~ 3 (46), 2 AF F35 (48) & X3}, FIHH o=,
A% S (48) & ALY (54) F ZE= GPU =8kl (50), GPU Z=aH (52), R FAaH o= 7Auddw
GPU 2= (56) & AT %= Ur}.

CPU (32) o] el5 tAY A& Z2AAM (DSP), W& vlolaRZaAr, FE9 WA = (ASI0), d= =

2aRYed 24 ofElo] (FPGA), H thE F7e] B Ev wufe] 24 I=RE 3oepA, ofe

= AFHA g CPU (32) B GPU (36) = k= 1 o] clollA W=me] fFRSRA drl=o] AR, dF-9]

AEolA, CPU (32) % GPU (36) & & fWl W= B3 Fx sl CPU (32) = 8t} olde] o=

oJAES AT = Sl gz AIAE] A5 ¢ BeeAS, e fEEAeldE, Az

Es, HYe Ads, ede sEe vde AA, A ®=x dy clEAelds, Ee gadde] f4
s 23T 55 9l

(42) < Fsf AAE ojwA dolEel tha TS hA sk tE oAl

T 19 ZAlE oellA, CPU (32) & CPU WEe (34) & xgsit), CPU =g (34) & Ml = o84
E 3=E Agg oA o]&HE - AFEA & vEHE YEd $= Q). CPU wlx& (34) &
14E Fo] UA"E HEES AT F e stede] v dX2HE A4 2FY FE Qo CPU
(32) & dE 59, Al=¥l W2 F8 2" FE e AT F9 (48) S2HEH ES #5IAY AF

5 48) o FEE 71FskeE AR o A&eA =4 CPU AR (34) 2HE #Es 358 s Y =
A CPU =] (34) o #es 7158 F= Sl

GPU (36) & 197 BAES £R5) A sht olye] 4§ TANES deht.  F, oF Bof, U
(36) & TARAS AP (PU AFAAIAES AYs] A ZeadUtsd AXUES 2 ugd
71es Ze A d=de] WY F v GPU (36) &= gk, DSP, W& wmlola =X =2AlA, ASIC,

f+ 2 =
FPGA, B thE S7he] E3te me o] =4 feres 3T s vk

GPU (36) = H3, vl = eHAE 355 APshel glojrf o] &5 &3 A4 £ vueds yehd
FI 9lE GPU MR (38) & e GPU wx2] (38) = 3% o] tAd HESS AT 5 9le
sl=glo] MEE HA2EHE 474 2FE FE ATk GPU (36) = B 5], A" Mg ) A=



[0027]

[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

e
TE = A

=4 GPU wlxe] (38) =5H #EeEs

AEL BEY 5%

A, 4ol
A g sty
(40)

fo X ot
S r
ol

o ox M

o L
Lo
£

Ho rr ¢
AN

(42) Zgel

e

%‘i (44) &
-@ﬂﬂﬂz HAage) 2Azte] U@
2Fdo] HH
24 ghgol 7

ARE2} o1
7l get] 3EAER S QA olsh ey
TEH o] 2= ‘i (46) o] A5 EHE nfgx, J|HE,

S8 AFHA gt AREAL 1B FE O]~ 5 (46) &
(42) o d¥2A B Fx gl

| ru

&

N
e

G (48) S RRE FHES BE=EFJAY AF &

it
=
N
tlo
e
i
ot
i)
o
ol
o
=

S~

>
AC)
il
=
A

2 ¢ Wre Ee 4% e
Ag ¥ E e

42) °] 640 x 480 TAES

g g o
Ny
1<)
-
=
il
o %0
2
o3l
?1_1‘

s
i
%0, UM
)
o

1‘“101i T (46) =, AFEAZE CPU (32) <F zFe], A4 u
£ Qo] agd = =S sk FUle UEhdig. A

10-1784671

SES0
Ho48) ol HES 71%’5‘}{— ARG 9 A&

9174Ur 24 GPU H=2g (

1 0% gAsA 44

I
o (|
ol %
o

i 5

o H 5
o,

‘ ﬁ i)
Ny
oM

ol
Hd
re
i (M of

el

el

i oy o
i

I
Borlr o2 o

)

4

fehy
H
C
m
et
tilo

o
— O
[>
|
&
o
=
(@}
<

]

N

A%k, A

r
\y il
L

= s
o
23
o

ol

k
18 vo
o
i
1o

Hagde

_4

m it
i
_0|£
k1
f
R
i
L
onl
o
v
N

o
°
[>
&
9
=z
S

¥ o

k1
hu)
> 7
=}
=
9

g Huke]x (30) o HE

% e G50 Y9 do

2
EF HA 23-d = 9l

Zizo} fr5l (48) & sk o) AFH-A=7Mse A AES 28E £ o A T (48) 9] o
2 Ay AAl~ dEE RAD, F5AE =g RO, A7 2AVse 22 adWrbsst 3548 v
(EEPROM), CD-ROM =& o& 33 vz AEA, A7 faad AFFA], e tE A7) A% guto]l~E,
Al HEY, e AFH L Z2AA o AMxE F e HEHE B doly FxEY JuE I
Sl TR I=Z2 AFsy] Yote] olf= £ e U uE ujAE EIEA T, o]HoR A3EA ¢
=4
AH-e] de] FHEEAA, A il (48) = CPU (32) H/HE+= GPU (36) = 3stol= o] 7Al=ellA CPU (32) %
GPU (36) o Fo¥ 7|5ES Y5 st PHES X = . IR dEelA, A ol (48)
2 H-AAIAD AA wiAZA nHE = Q). o] "Bl-A A&l (non-transitory)" & A% wjA|7} Wk
F9 e [Agd Az FEHAE Fes AT FE o g, gof "Al-dAHRl" & A &
R (48) ©] H]-o]F7}5 e (non—movable) AYE YU|SIES dlm5u A golof g}, shube] A=A, A%
il (48) 2= FAFFE THlolx (34) EHE AAE % i, E & rufe]~2 olsd £k QITh. 22
== ]/\1 A R 48) I AAA o FAEE A FH2 HAFE tivbel~ (30) WE AYE % T
ofd o EedA=, H-AAIARJ] A% wiA7E (& Fo1, RAM olA]) Aztel]l A4 ®istd & e dlolHE A
st = Qo).

1 9] dollA orld upef o], A% {4 (48) S GPU =gloln] (50) 2 AL (54), GPU T2
(52) 2 Zhrxog AudHE GPU =20 (56) & AFI), GPU =2toln] (50) & GPU (36) = A
2317] §3t Sl Ao 25 AFste AFH T2 e AYrhsst z=5 e, CPU (32) & GPU
(36) <F QlE#o]~3l7] 98t GPU =Efol¥ (50) EE 1 AFEES Adsta, o] olf=Z, GPU =gholH
(50) &= CPU (32) ulellAl "GPU =gfolr (50)" 2 ghflo] ol H WA A & 1 9 oo =AIE] ).
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[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

=

GPU =go]n (50) & GPU Z2a# (52) & E&3l=, CPU (32) o 98] Aay= zz2gas ¢
grrsEE o8 A7t si).

7
v
il

GPU X213 (52) & dF Eof, olZg Aol T2 Qg o]~ (API) & o] &3t slo] & (HL) =
gy do=2 VFE ZEE xdd S Qo APT £9] 452 Microsoft, Inc © <&l 7idg npe} 2
o, /M #AF8 Aol ("Open-Computing Language; OpenCL"), 7H¥+& Z1gj=g 2~ glolBe2] ("Open Graphics
Library; OpenGL"), 2 DirectX & X3gstt}, Ik o g, APl & A& st=dlofol &) HadH= AN

TR

EZ g3t API ANEELS AFEA7E GPU 9] st=dlo] AXUEE

'
=59 v dAsa g5k AE
¥l of Tk AFEAE X4 glo] AMEss AT AL WHsHA

A steslel AEAESS] 54 A

Ll

GPU ==z (52) 2 GPU =&to]n] (50) o o Aldd 3t ol 715ES EE3AY o9t g2 o5
xshet = Q). CPU (32) & dwWkdlo=w GPU =219 (52) o] W¥=E 1, GPU T2 137 23 Ald
GPU =29 (52) & (& B0, AWM= 2ER] FHR) GPU =eholn (50) 2 Agstes Z2IHe 23
t}. CPU (32) & GPU =13 (52) & 27| flate] o] 8ol A GPU =eftolH (50) & A g},

Z o S0, GPU =&l (50) & GPU Z=29 (52) & GPU (36) o 93 Aarlsst o RAE r=
A Feg ARYYEFoaN PU TEZaH (52) & Z2ANET F& gt} o] QHAE Fri=

f 2

EE

H

=2

A, AL (54) & GPU Z2a% (52) ] 5

2} 2ske] GPU 23 (52) & HAALHIEF &
(54) = admzron HL T2y oo wie} Fojw HL 4HE2L
2 fAaA7E BES Ve Avdy Fo, o] LL HES FPGA &, ASIC &,
s = U2 e =9 (dE E9], (PU (32) 2 GPU (36) & Eg3H o 2|3

H 3o
o
oo
MU o
wn
i_z
ol
E o

o2 ox o E i

A 7 e o

Lot

o

g

oy

o

o

ot

2

i
g

o

e
M2 B HE omn
e Lo o o ro o

g
o
k)
[0e]

N
A2
2
Mo
[ ¢
2
~N
>
>
[o}¢]
()]
rlo
5
o
N

P
>~
>
=2

SR
A sedel, dE Eol, ZzAlAe
59 Aolshs golel 9ol g vehar,

Hel s=glolol] e A

ol AgolE, AR (50) & M mzoey dojo] W 4od N ¥HES 712

AvE L BYER WHd £E Q. As9dd 64 &, of B Zeady ddojsd meh geld sxe
o1zt WAL /124 Fusleld] o5 U AuGor AYD F YE UL TEadY AoE (% AP )
3} Awg Fgehs AADG

w19 el Ak (54) =, GPU ZRI (52) & ¥IEh ML m=E AP o, (PU (32) =HH
GPU 2278 (52) & A% F= gl Aordel (54) = LL 2RI oS E5dhe mades 3
dER GPU Z223 (56) & RAATIY] flste] GPU 22 (52) & ¥ 5= gl O,
Aotdel (54) £ LL ¥R ES ¥ TaH o Hod™E PU 229 (56) & =93t

GPU (36) &= dWrH o= (GPU (36) WAl "siadom Hstd™e PU 213 (56)" o2 ghillo] 2ojxl A
A mhze ofs] AR whel o)) iMoo HutdyE GPU ZRIF (56) & FAlshar, 1wl Ao
A=E2ZeolA, GPU (36) = olmAE ddFstal, ovjxe] dge Fiss daEdo] My f3l (44) o
= FHIg s Sl U (36) = HxFel fl (42) oA "xZdeld vere] ZejnlER
(primitive) & WD = o v EREE ]l (345, 259 (spline) &, 5& ¥
&), EAE, o, B, oA (714, dgAer e s olde AgEe dgeRA Ad), ®
= Ao e 2 A (2D) ZPEE Fo s olds 2ET 7R vk g0l "ZejulEE" = A&w
As, 489, 7, 92, JA=vE, B2 (torus), s £2 3 A9 (3D) ZWEHSE EI AT =
ATt dubor, gol "euER" = HaFHe] fyl (42) & T oA (= wHe HelHe] 4
Fol e 2ed) 24 tz=Zdelsty] iske] PU (36) o o3 AiREA 5 e dole 71EAA 75
G e AUES AFIH
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[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

omn
1]

ol 10-1784671

GPU (36) = 3} o]ate] mal WMaS (A do|EdA ®a E4E 4% 919
W wa g RSe] T A olE (o2 Sol, Aw. Baa, xu. Flug 1A, Ee
= /\_A "ele 37k R (
ZolE (light) E9 }}1{5_@ I}

= 1440} A}

[o

N

oo

oot
KT

o X

fu
O
Ru

w
>
= g
ar_?t_llrlr
>
:1_YH,
=)
ngr&%_@m‘m%
o oz o =
uj
z
uf

)

i
© 4
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H
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E

il
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ol
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it
1o,
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-y o it

Ce s Ao
U olabel A wE s 4

ol
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of
o
o

v

m
o
2
<

QBEH, GPU (36) & o|UAE, g d=A, (-1, -1, -1) % (1, 1, 1) oA 5
@49 ASHAR Ty H3t FAES FI —rln:— ATt o] w9 ASHA
canonical view volume) ©]2ti X ¥t}, A F FoR
T W OEE U HodE FRHoR EAEHA @ doje =gm
P Fr gl Al e A, GPU (36) = 7hdlete] = ol

= A oo, GPU (36) & ua]u]E]H o] AES
% oqlu, olAe TeuEnEe] ) HAEL AU 2 FES

ul

o
=)

(m
ol &
4 e |z

-0,
b (K

Hoox ¢
_&4
o
fit

= e

F o
iz rr
o

Y
=
4

T

i ot
o ok
)
o
[op)
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w
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-
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it
tio
2
Y
QL
R 1= RS TR o v

[

o
w2, o |
Y
]

-

N

B K
|
o

f1 ol M Ho fo ot & o
QL
|
2
o

HolHZ ZnElHES Aot
= TV EEES Y 2~E ol (rasterizing) T —’FE
d AMEE= 23We AL g AHEs H

r M
g ore
)
e,
jl
o
o of
r\°i'

oo
2
il

[
2 g
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v

(e
@
&

s

[
k)
i)
k)

™

I
19

o so
d -
g
o
L

ey
o
v
D
-
8
=
)
S
m
O
2
[ep)
e}
(e
a
S
l K
i)
=)
o
Iz
i
K
‘e
)

A5 dH ﬂlO]Ei% E@% #E .
o] Ao Qleje] thE 2B AEL 93 7t A=A
2E a1 3 AAHE oW
HHESS AYste], PU (36) & Z7e =
GPU (36) &= ddHE FAES taZdo] My 4 (44) o2 FHg},

32
oo
-
o
e
=
—~
w
&
N/

o
ik
ket
B
i
tio
&
09:'
o
-
H
30
o
$
=z
&
mfi
ket
i)
ﬂlN
rlo
I
o>

2
1

AC)
=)
fu
s
it
[>
u
ry
o
l
[
fu
_i

=
2

o
N
4o
=
o
>
it
=
v

aZee] My §49 (44) & WA o|ux|7} AgE w71x] AP E olwxo] Ay E HAES A A
g F= 3l \‘4*%‘11 o] M3 {5 (44) & o] A3 olA] ou|x] Zeq] W REA EE%%_ SR =

o, ﬂ*%aﬂ o] My FY (44) & YxaZdo] fY (42) Aol txaZdeld ArHe olmAE £
g FE 3l 01254 mo&aa Lo, GPU (36) & °|MAZ yAaZdol HM fr (44) o A= A
FsheE Aol OME} gxaZdol s 94*8}04 Olﬂlxlfﬂ @tﬂﬂ% BRES YaZye] §4 (42) o2 Fy 938
T Ut o, Eli%—ﬁﬂfﬂ Ho(42) & tzEde] Wy 35 (44) 9 XWH olu| A & t]~E <]
g = Atk

3lo], GPU (36) & (o2 B0}, = 2 & = 8 o sl g%

3 =
o9 FAE FAGEE AT FRE () & A9
]

[e} o .
04 sl e Adaws A4E (GPU (36) 9 2L) oW GPU 5L e
= o

& efellA, GPU (36) &= ®lEX ol 3 HA #ﬂol%‘ eSS FHtES dojd e (40) & AARE F
. o aﬂoﬂ/ﬂ, GPU (36) = & «leld, m=ml 4o R/Ee AerED Aoy dvdE w45
== dlold FHE (40) & AASH] A% ALES 2o = S =, st=dlo] B/Es &
gEL GPU (36) 7k & 4lold, =wQl HAlold, B/Ee= AeMED 4oy FAESs TS 4
st =t wEkA], GPU (36) & o3t 7lsdS 29 o}lr: API

ES

=
~~
>
=
tlo
o
[0
ol
[
2
o
-
=
X
%

& Fof, o]x9 DirectX 9 API (Direct3D 9 API & ¥338 $x 9Jom Microsoft o <& 7H2s)
Qa9 d A3 GPU 5 DirectX 10 API (Direct3D 10 API & %38 F£x 92) 2 AYsA &
=3 %01, Oi‘ﬂ Holy] "X & &) DirectX 10 API 9 EAE =9 Hojx <
a5t FEE A 23 S5 9}, w3k, o] del DirectX 9 API ¥ DirectX 10 API = X
< DirectX 11 API ¢ RE EAES AYsA EF Fx U, olglgt FHET}

_16_



[0048]

[0049]
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(incompatibility) &< DirectX 10 Hi= DirectX 11 o] &Edes AZE
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