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A mechanism is described for facilitating barriers and synchronization for machine learning at
autonomous machines. A method of embodiments, as described herein, includes detecting thread groups
relating to machine learning associated with one or more processing devices. The method may further include
facilitating barrier synchronization of the thread groups across multiple dies such that each thread in a thread
group is scheduled across a set of compute elements associated with the multiple dies, where each die
represents a processing device of the one or more processing devices, the processing device including a

graphics processor.
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[ 3]

A mechanism is described for facilitating barriers and synchronization for machine
learning at autonomous machines. A method of embodiments, as described herein, includes
detecting thread groups relating to machine learning associated with one or more processing
devices. The method may further include facilitating barrier synchronization of the thread
groups across multiple dies such that each thread in a thread group is scheduled across a set of
compute elements associated with the multiple dies, where each die represents a processing
device of the one or more processing devices, the processing device including a graphics

Processor.
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ZE o Blm o EEREIC) - £E—FRK T > o & EoC

220A~220NZ B H B EFR L BEREICHEHE » #15

220A ~ 43 Z| B ¢ 220B

F— o EBEIL220AE H HEASE —REREEIL224A - F
oy EI BT 220BA A ¥ E Y RC 1B AS B T 224B L K Ny &
B JL220NE 7 ¥ JE #Y 55 NEL 18 #2 B U0 224N - f£ H & & 1§
Froo S HEIE L 220A-220NIVE H o A F N BEEEREDN
B,H -
[0063]) £ &M E M & > L8 A8 B L 224 A~224NfE
BESEEINCGEREERE  JISBEHAMANVCREEE®RE

) FE fE 1% F Bl € 12 %2 (DRAM ; dynamic random access
memory) s B FE ¥ F N ER - B2 ETE P EEF R
iC B #8 (SGRAM ; synchronous graphics random access
memory) - [6 & B U B ¥ F B R B E E P % &M X
(GDDR ; graphics double data rate)id [E fg - £ — & I #
T FRIE RS B UL 224A~224NJF ] AL FE3DHE B LB A 0 B &
(B AR P)H)s M & 5 E & (HBM ; high bandwidth
memory) - KHM A AEE N R A HE > LESRET
224A~224NZ R EH M REBL 0 HeEEE S EHR&TH
T —F  HEHIE  BEESRE S S H B G (texture
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map) A] 5 50 18 % B L 224 A~224Nf1 ¢ & F - K UEF o B H
JL220A~220NP1TH K B H g B ZE 0 B A LLA W H
ERHVPTREEGSLER22ZIAMHRE - £ — % F P
o MMTETEEBAEER2222EHE G 0 KT P A
Az B E BRI R RS G IERRS
[0064] £ — & He B F > Ja B 88 & [ 50 212 2 %6 %%
214A~214NH 1 — & g fa B A P 17 e B 25 50 18 88 22214 %
WEIFLEREIT224A-224NZE—FHER - LERB/ K
SC2168E #¢ 40 B8 DL & (f 5% 85 214A~214N 2 B H (F B 2 (E
— o7 & B 0 220A~220NEC B 55 — {f 5 &£ 214A~214N > H &
it FETHIYEHEER - S EE214A-214NEE B
M AL TR A X X 2168 50 15 88 /1 [ 21848 & 30 A DA 1 & fE 4h &
AEEEEHENNBAZEIBIMELREEER - £ —F
Pl > el X X216 E A H LB/ /r m 2188y #H #% - A LL
BI/OE L2044 » MR EAH VFITEHEE 2222 FHE
Bl ey g > HBREAAL Ak B FKFE214A-214NNHY iz B B
JLH g RL IR B AR BR BB ¥ V- 1T e B o 20210 = R /&

WHERLBREN £ BT - LEE X X21658
FA R &t 7 E 2K 6 5 B2 214A~214NEHL 43 &) B jp 220A~220N 2
[ BY & R o B e

[ 0065]) #£ & “F 17 ks B By 202 2 B8 — & #I {4 & 2L 70
AT B B 25 20004 BY [A] B 0 Ae B R (R A B H BY P 1T R

2022 B - G40 BEAEE —SNIDIR EEE 1T R B E
2022 Z (A E B > RERELEZEIINFR - A F YT R
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Bag202 2 EWedHB LG ®E - HIEAENENREAF
HHEEREEZL  AHEHNFHPFTREHEGLEREZE K
I HEHEHRER - fIWHAE—-FHF - P17k ET
2022 —EFHEGEHBENECENNESKBE TR E

o BFE TR B E L2022 — X F P BT 1T B 8
200y 2 EME S HERBREKEPARN T T ER > &F (HAR
PRy EATER - B EAEKNFRFMEAER - @RS
T {EBE ~ 25 B{ 1% (game console) K /= iir A A & & -

[0066] [E 2B & K & & h ¥ #Y 77 & B JT 220 Z J5 88
o AE — E B B o > oy BB T 220 & B 2A Z oy EH B o
220A~220NH 1 — F W E G o 40 By & A #Y - o3 & H T 220
B FE L2 B 221 ~ fE 4% 8 8% /) [ 22500 &2 ROP 226 (& ffft i &
B JC (raster operations unit)) - L2 B 221 B E B /8 A =
B> HAARPLIETHRLER K X216 ROP 2264% U HY & A
KEEFERE - HI A TR S EE K GAL2H 2216
o EAE 4% 87 25 /v | 2250 A R B - @05 (dirty) 5 B K B
OEEEHS T E22SFXEEE TS LA NK G R H
(opportunistic processing) - f£ — & Jii ] 7 - 1E & ff1 25 /1 |
225 AfE P TR E S RETHNEREE TH | —F N
o B E2AZ LIRS B T 224A~224NB W0 > AE V1T R
HEEER2220) -

[ 0067] 1£[E & fE A &+ - ROP 226 5 i 17 56 it i H 7Y
e B OEJT > B & B | (stencil) ~ z Ml 3 (z test) ~ R &
(blending)% % - ROP 226 E itk F A E P L EE F

C]]]
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WEEHENEPEERN - £ —SEHEM T - ROP 2268 if B
wMEE > RALUBEBSAZLKENZNEE ERE & H K E L
EREBHN 2BV ERBERS - &£ - HH I+ - ROP
226 ff L FE A S H R EEE N (KD - B 2AZ B E
214A~214N) I A & 4£ 73 Bl B L 2208 - L5 HE M O & >
HRNBREREMZENAEAFKELRRER X216 E#

A EBREREREERER -

[0068] KEHABEBFERITLEBAREE LBEAR > &
eE 12— B TREEREIIOREF —& - H et 5 ki H &5
1023 — 2 Bz B 2K %8 B& (route) > B2 $t B AL B 2A Z P 1T &
HE200N M BEERELf —F# —20 i HARKBE R -

[0069] [E2CH (i & & Bt B 4= 7 17 2 B B or W By 2
BRE2UMZ HBRE  E—BHEAT  BRHEEBERE2AZE
HEE2M4A-214ANE 7 —Z 8y E 0] - g H 5 £ 2145 4 76
LLSPATHL S0 1T 5T 2 B 1T 4 - H fflg 58 " ¥ 1T 4 (thread) |
FEH AR HEE ABZTN ERMTHRIERN ZF O - 1+
—EHEM T - BHiE<S 2 ER (SIMD ; single-
instruction, multiple-data)fg < [ B8 £ it #¢ {£ A 2K 52 & KB
HEVTERFITHT > MARKZ(EBIINESEIC -
£ H e ' T - B S % T & (SIMT & single-
instruction, multiple-thread)# fi7 #¢ £ H§ DA > & K & H 6y —
fe[F T4 21T fT > HEHERIIKE S FE S E
RHEEEZSENRENEESIZNLEABESHET - &
Hoop Py pE B 5l 2 8 R M 01T M [ 45 < B9 SIMD A 1T B
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> SIMT#AAT 0 &F A [F BY BT 48 18 18 &5 E 1T 48 12 =0 i
2 AR S AT R R - AHEE A EE A& E R T Y
& > SIMDE B E# X RSIMTE B &8 22k 7% -

[ 0070] ja ¥ 5 %214 2 3 &5 o] & R e B AL 5 o A
G SIMT V- 17 iz B 25 Y B R B 25 23 22K 2l - BE &R E M &
2327 B 2AZ phfe g5 21002 45 © HE M E ¥ 2 rd H 45 234
RIBGHEBEIL236 EHZ ER S 20T - MAWEP 2 K
BLES 2345 SIMT VT a8 Z & MEE B - A1 - S HE
BEy A [F AR 2 SIMT 17 fa B 25 ] 67 61 75 1 e B 5% SR 214
A e B P % R B A 2342 — B [ H P AE 0 B R A R B R
L2214 - B D HEBE2M4ERBEEMNHEFEREBERRXX
240 LA s e B BY B R o0 A B 2 (W AT RE RV H AV it H o — &
BEETECRGEEIL - BEQE H 23288 M H H LK
M & R 24057 A1 By e B & R BE E B AV i 2K (e i R &
w2 oA

[0071]) f£pa B BE SR 2140 0y & [ [B JP % pa BE 25 23448
BIEHEEO R TES B O - EirEEE T - & A
FREBELEF) DWENTEEELLLESR HNERE  £H
AL S B S S 50 B Z AT AE 3% W R BV FE < - HT $E fE Th e whoiT
B - W BE XESBER - BB KT R E LR E
© AR R e iz B2 (bit-shift) &% A QB B L 5T
Heff—gRpF S HHERDERETERKETAE
WEEH R EEEI L 2l E -

[0072) H A EHREHEBE2I4ESHKRTLYE - B

il

2
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RSH Y 1T R B 5l BT Z B B BT & & 1T & B
(thread group) » SITHEBHAL L F HE o A &R E#THEE
WEN R TEENSIHERATEENREECI LB 2K
HMEBE24N A EEHESE - SRITEEITERELEEE RS
fa B 234NV R B B 2 HHEFEDRIRITE - ERTE
HEELEREESIZE L HHE DR RTER  BESIEZ—
NZBHAEEENTERVANIETSREAER - ITHE
A AEEEEEE 2 EE S 234N S E ZHHEHE
ZHMATSE - ERTHEBFAELEAEE P 2 E B & 2340W &
HE|ZZHBEHESIHRTER AL EFNSERANZ L
BT RE - E—FRM T > LB P X HEES234 68 LT
i 0T 2 (W AT 4B BE -

[0073]) = —EHE Bl - B P 2 H &5 2348 78 W&
REEERS  AUETSHANFEEFER - £ —-FHHF -
&l 7 2% Bx PR 25 23488 B E A B DR UM OE A A R B R AR 214
By PRELEC IR AR (B 40 > L1PREL308) - & il [E 2 % pd B 45 234
INEAHAAETEE TP W > B2AZ 77 H B C220A~220N)
NEYL2P IV F R - & o F B oL AN A EEE S
24 H B HERURRITEZHEBEN - B 2K
B 25 23478 W] 17 HU & R S & 3K A0 18 B8 (global memory)

BERHVFTRERESLEZERR/ M ATKLER L~
H NN TFITREBEE T 2020 F ML EE T RERB £
MEERE  CHTEERSE2UEREEP 2 RHE 52342 %
FHETERMNESLAERESRER  EAE#EFR

886910 19K » K142 (3 HRIEE)
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L1 E 308 -
[0074] & (F = PR 58 £ 214 5] & F MMU 245(5C 8 #8
HME L) HEABMUKERMUUHMFEZERBMLE L HE
T A& > MMU 2452 — 5% A & 6 5] 8 & i B 2AZ &
EA - m218N - MMU 2458 #5 i 2H A9 H %= 70 (PTE ; page
table entry) - H @ (5 F 2K K fE fe {iz 4k Wt 5% 2 0 (FF £ 2 3K
moiH ) Bk H o B i E SRR R 5 o MMU
245 0] & £ fr uk ¥ 2 % % 4 & @ (TLB : translation
lookaside buffer)s o] & Bt 1\ & 2 % B& M 885 234 A 1Y T HL 3¢
LIREU S B 214 BERMALEREE L D MEREH
1% Bl /& & 1 (surface data access locality)DL 7o 5F 45 & B 5¢
Z FElH 55 K X ffi (interleaving) o ] {f A R HL& & 5] BLIA
ERPRPIRENFERESE Faf A4 -
[0075) # & kst B e A o > o] 40 %8 s BE 5% 55 214
(& & (HE % 5k B 25 23488 B 2 U B or 2360 IR AT
MEBLHER - I RENEEAMLE  ERNEERER
LR i )8 4L B & R - SUE BB 8 B E W B0 &0 LR AL
(R TRINAE— TG + 3EIE B P LR &S 2340
WLIRE AWFEE  ZFREL2ER - BEPFTEHESLE
B AGALER - 6 EP 2R E S 2340 W EEHER
HERT Y240 EELERNERE S —HEHEE S
204 DA NE T RBERHUELERN - FEH V7 EHE
HEHEEXECHIRER 2N At BRB I HELE
B OHY £ B o FH ROP 242(7H St fit 2 & B JT (pre-raster

i

t
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operations unit))H %& DLIE B 2 % pd H 25 2345 WL &E B -
&Rt 5] E 2 ROPE jr - H a] 4 j° )t By it BL o & B ot 2K € fu
(P40 - B 2AZ 7 & B JC 220A~220N) - FAROP 2428 L fE
#E 1T A B2 R @ (color blending)V i (£ - BB RO E
DL R 17 fir o 5 -

[0076] H B AEHZ > MIL&E ~HY O BE R R M
WHERMENZETERN - EANEENREHEEIT - §0E
o % pa B 25 234 ~ SUE B L 236 ~ FAROP 242%F » o] 4 A 15
R BERE2I4N - E—F > EEESES RN —EERE2140
5] BF > B IR BT A By P 1T B PR OB T A) 8L FE fE ] B H AY e R
L2142 F 0 - AL —EHE O O o B F R R E 2148 (78 DL
ER>HAABMEENEHEEIL  LIMNESHIIHEFELTETRE
HWEgEE214 -

[0077] [E 2D & — & it 0 48 'R B 2 % s B 25 234 -
EEHNERMT  BEFPY X REHES234HEREE2142E
GEHSE224ME - BEEZRESZZ4EFAHTESR > HE
i (HARPOE < HREL252 - 15 < B 0254 ~ {ir 4B BE 5 B ¢
256 ~ B fFas fE F 258 —H X (M EMEBEPRHEEIT
(GPGPU) #% .» 262 LU K — = % @ =k A / ff 7 B JC 266 -
GPGPU .0 26270 & A /& 17 B L 266 (% € 1 50 18 A8 A0 TR Y
HE268H R ER 272 L H L BB 2708 # -

[0078]) f —EHE Bl o - 58 S PRI 252fE W 5 © Z &
Ao AT HE®REH 232 5 BRI E S HRW
252 H St H ME S H T2 AMITHE - BERTHEEZ

886910 $21H - H142H (38 HREE)
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& i B0 1T 48 5 & 2 £ GPGPURL .0 262N - [A] HY 4 17 B JT >
HLSHEHIL2MEHESHAE RRTER (MW > #EF
(warp)) - #HHE EFESK S Lt =M ANy AL aE - 15 5 fE &7 HL
S R S S = o - YA Al 1 P Sl = N = S S 2 = I VA * L= N =
JC256 L 1L 48 & fir 4k 2= T A By iz 4k 83 3E B gE i Ek A/
Hoc206F M AVHE 2L ERE MU -

[0079]) HFF a5t E258 I H N B P % & M 25 324 2
e B LW RV F a5 » & 17 o T 25848 fit | 10 & B¢
EE Y S 3242 A B 9T (140 GPGPU% 0 262 »
WA/MEFEIC200NNERBERNEREFE - £ —F 5 H
b M EGEECSEYEE I L2 EFZLHEEE T 5
SWEEETH TR T FaEELSLEBH Y - £ — &
B oo B F RS MR FH258{E IE HE P & R B 85 324 T HY A
G 43 72 R~ B & o o

[ 0080] GPGPU ., 262%& ¥ At 61 1% )% 2 B 5t (FPU :
floating point unit) & /2 % %7 & fif % 8 % 5¢ (ALU
arithmetic logic unit) - H #7 {F FH K17 B P % k& H a5 324
i< - IKEBE P - GPGPURL L 26288 /& 28 1 F #H U =¢
LB EAE - Pl kAE—F A+ - GPGPUR /[ 262
ZE—E oy B EEEFPUREEHALU - [ K GPGPU L
ZHE Ao EEEREEFPU - £ —F M+ - FPUR & Ji
i 7% 86 E flg /Y IEEE 754-2008 1% #& B¢ B gE 7] & 8% & /% Bh
Hifr - B 2K ME 3245 N B — 5% @ & E D) fe
N EE THUNETHEEYRE  Ge®RHEEPXBE

886910 22 - H142H (8 HRIEE)
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REEH AL "KM F > GPGPUZ L Z — 2 % & N E H
T 5 2 2R Bl 2 AE B -

[0081]) 3018 A% & b HLE #2685 I B b % B B 25324
JUIREHE L L & B E R Y 7 a5 8 L 258 E B 4 A
BRI EHEE - £ —FHEMHMF > LEE KPR L E
268 B X X g > H o FE A /T E L2608 i /£ 3L A &
BAE27T0 B (F 23 fE FE258 2 M A R fEFHEE - B F 28
HE258FE (£ F1GPGPURZ L 262/ FH HY AR R R #{E » WL A{E
GPGPU [, 262B1 87 7 25 f5 £ 258 2 I I & Kl E #h & JE & &
B HF (latency) - L FH R BB 270 i (F R K BEH B P £
B B OGS 234N 2 e B or FATHY 1T 48 2 M AV @ 3 - TR
W B AR 2720 2 8 F R (0l 20 & OREER B - A DA PR BLAE B 86
HorH B E L2362 M EMANLEER - ILHELER270
MAEMER EENXEHEFRIN - R 7T EEEFRIEHRIERE
272N ERE B LLSN - £ GPGPURZ 262 | B 1T HY A 1T
riEAtHBEFLLEHZERANNER -

[0082] [E3A~3B{ 1 & i ¥ & 4 A 4P V& P % I 3=
o MM EE 2R EEE325 - 350 E2CL B P % K E &
234 B f8 - MALEYE P % K B 85325 ~ 3505 4 5 & A
% B B % (SM : streaming multiprocessor) » £ £ % [5] % %
TREEHNAITEAITE -

[0083] B3AMRKBA I E W &~ B 2k B &
325 - EIP X m B a5 3250 R N E 2D 2 B P % B M 25 234
s T ERBE T ZHEEINEG - P10 > B X KEES

B
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325K A FE ¥5 2 B2 0 332A~332B - 7 7F 22 fE = 334A~334B LY
Fe G B T 344A~344B 2 L (EE B - B P % B B85 32578
BREZHENE P Kt E# T E T (W - GPGPUK L 336A~
336B ~ GPGPU% .0» 337A~337B - GPGPU 4 /> 338A~338B)
LA R % 40 0 8% A /6 77 5 70 340A~340B » £ — T B & -
TERBIICAEAFLFEESHRI3I30 - GUHE K/ECE BRI
A 342D R Ik I A0 18 B8 346 - & fH 4H 4 BB 4K 1 4 = 4H fE
(interconnect fabric)327# 7 - &f —EF W P = » 4
4H HE 3278 8 — B0 % [ %8 X B Bl (crossbar switch) » FH DL E{
FEAE B TP 2% fe B 85 3257 & @ 4H 4 =~ fE Ay 2 A -

[0084] B 3BIKE A E It ) 48 =~ B ¥ % & ¥ &5
350 - [E JP Bz B 25 AL 55 & 4 WY BT & R 356A~356D - H
HMTERLSHEEZHEESET TFEaEXE - GPGPU
fZo DA R B A fEE B T 0 Hoa0 A{C B 2D R B 3A H§ fT ot
AT E L 356A~356DFE B & H B £ 360A~360D 7 71 T 1E A
A aEER - FERFLHESHRI3S4KEHEER362 -
£ — 8 Bl & > $1T B K 356A~356Dg: 4k A 5 < R HL 354
e dt FRC IR BB 362 D0 K U ER K /ECE KE B AL AD 1R B8 358 A~
3B ZHED - SHMHFRELEEHBELRNEIAZ G A
fE327HY 4 45 R 3522 #E 17 i AR -

[0085) A A A EEFHNHRER 7TH > £EI1-
2A~2D R 3A~3BH ATl Ay B I B MM A A RN AR E
It ) Y #E o A A S 1 B UL S Y B i B R [E
TR TTEEMEEHAENEEE T LE

886910 24 > H142H (HRIEE)
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W BEEARR) - XNZETHIEA RS - — 2 Z(
S A ERKEE RS T AR ET(CPUETEZ &L
CPU)» —HZHEPITERHEEHE T  BEZEH2AN VT REHEE
L2020 IR —HZ(HAE P EEGSN T RAAREEE T -
[0086] & — & & Jii fl f - 40 5% Ib By 410 /Y °F 17 2 B &5
B¢ GPGPU {4 8 &l 3 &5 # £ F & /R B &5 & 0 LD 2K B P iE
R E2EEER  BEESNMESRD K EEE M GPU
(GPGPU)Uj gt - GPUM fLE A BFEC H E A B (flW » s & L
oo {5 Z PCIleE( NVLink) Z b 70 30 3 % B8 2 T % B 3 25 /8%
- FHEERMG F > GPUREMEERHE L FEH L #
BahtoL BN E NS ERBE/GECRNED » NS %
FEEECE R ) B A AR B R s L o I B GPU 2 ##
ANl R = VO TN <A 5 I 7] W] A VA= e IR (S 7
(work descriptor) By a5 < /45 © Z FF A1 WY P X 70 fic L 1F &5
GPU - # & GPUfE ] H B T #% /& 85 L 10 A %t i B 75 &

3|

P

F‘
inf

in < /15 <

FI 7~ GPUS T 1% i B 25 & # /Y 3% i

[ 0087]) [E 4ARD it ¥8 B (F GPU 410~4131F & & # &
440~443 (1 40 - DE T HE - BB B H E )2 b E R iR
FEBE %L RS 405~406 « £ —F B 0 5
45 440~443% $2 4GB/s ~ 30GB/s ~ 80GB/sE = = 1Y i = &
& (communication throughput) » EHEER B i - o7 {f &
O ERBE > B2 (EARP)IPCIe 4.0 5.0/ NVLink

886910 525K » H142H (38HRIEE)
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0 ZRiM » A& I E AR R RRK S E DB
7% & 2 H &8
[0088]) RE4h » fE—E M flF » GPU 410~4137 &
L E G EREGE444~445 2 P HEHE - HOEHEARS
R E G5 440~443F7 (F F AV 5% 2 M [F 2R [ RY 5 8 /4 R
B o MU 20 R s 405~406 2 X F O] AL S
PR GE433 2 R > H 0] B {£20GB/s ~ 30GB/s ~ 120GB/s
HEE LERNHEMS K EH (SMP 5 symmetric multi-
processor)[E i HF o B & - W FAH [ 7 E /2 & (F A 3t
o BB P)TBRABEIATE RN &S E R FHGE 2B
WET A MR - AW > WHETIR R - KEHEE AR A
PR A E ol 55 B M AU Y & Rl -

[0089]) - —E e Bl F » & {8 % % .0 i B 25 405~406
GO &ML B g HEA30~-431 A BHFEETERLE
B2 401~402 > H & ([ GPU 410~41314% 4 B {£ GPU & & H &
450~453 7 i@ G M8 B2 £ GPURL R A8 420~423 - ;LB &
M 430~431 & 450~453 0] ] HAH [F = A [F 8 5o B 8 7 IR
fly - & MIERANAY 7 - EHEBLERI01~402 K
GPURL H A8 420~423 7] HEH M ER G EZHEHEHEF
Y &c 18 #% (DRAM) (B & 4 & DRAM) - [E £ DDR SDRAM
(GDDR)(# %0 - GDDRS5 - GDDR6) = = #H & ¢ 1§ # (HBM)
RIS O IR E M ER > 523D XE (3D XPoint)H =
ok -Ram « fE — B Gl > @i 2 XM o] hERMELE
BB —o BIFEEMECERBW D EFH KT E

886910 26  H142H (38 HRIEE)
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Ae 2LM)[E Jg ) -

[ 0090]) =0 F Pyt - & 78 & f& g B 25 405~406 &2 GPU
410~413 0] 73 Hll &H 48 3 #8 B £ % & & B £ 401~402 -
420~423 > A EE K SR ERERE - £ T HE /N E B A
4 fir ik ZE RS (IR TR By T B AL HE (effective address) | ZEff)
GESHEERLBER A E E DM - Gl - & H &S
A 401~402% & o] Bl & 64GBHY A i B AR L 4k = A -

H GPUZRC B #6 420~423 % & 1] & & 32GBHY & 4t 3¢ B & fir 4k
22 [ ({C I #0 B) o oS g 48 4L 256GB ] EHEHY LR AR ) o

[0091]) [E 4B M ¥ — & i & A i°AE % % 0 IR B 2
407 B [ J2 N 2K 15 4 4462 [ & Y FH S A 6 - B P 0 2R fE
ZH 446 T] 4 #5 {1 43 % F (line card) F ¥ &89 — 30 % (§ GPU &,
o HE&ME R EG440BFHE R R EEE407 - & > B M
RIEH A4 B OGEPIE B 407THE W B 4 R ko

[ 0092 ) [ 7k &Y px B 28 407 & #5 ¥ B (M % 1 460A~
460D > B E B HEEFH KB 5461A~461D F — =0 % (# R
ML 462A~462D - LA EBFEANRNTE S REBRE N &
fHH T H o LG OR R U DA R TR R R K 3 IR AV AR
FE@W S RME I - > L HMEIT - BES - %
THEIIL - B &EHEF) - RIL462A~462DT] 1 & 1§
(LRI 24K (L2) B B - b o - — B¢ % (@l Jk A bR H 426 7 # &
WA B RS JE B o BC4H BV % L 460A~460D P AL Y o Bl
mo BREH BT —EBHEMEE24EZL  FFBEAEHE
CHYLUER L ~ 1248 36 | L2 B DA Fe 124 4 L3R BL - 1&

886910 B27H - H142H (3HRIEE)
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I & B B > L2A0 L3PR HU o — 3 (% i1 WY ([ AH 40 #Y #2000 BT
o pa B 25407 R B P I 2R B8 B o R A 44681 £ R 1R AR
413 > HoAT BLHE e B 45 R0 1B 38 401~402 -

[0093] & #F — 2 M (Coherency) DL A Bt 5 17 4L & 1 R
Hl462A~462D ~ 456 J 4 &8 1 — 2 1 & Ut #F 464 2 E #% 0 [

M RS ERMMITRHEFENENNES - 4 - &
A B AR EERARIN — R MEEE /B > HUKE
PR MRy 58 HUAE — BB PR464 2 EE EE A £ F
EREE - AE—FHE T > PREUE B 17 E R AL — 20t B R ok
4642 FEMLLAH N HEERIFER - REE K/ — B MR
B AHBEAERE MM SEFE RS B A &8
a9 DLAE o8 15 0] A Se IR By A A R -

[0094] f — & Jt B 7 - X B 25 & B& 425 4F i H# i E
f2 hn #E P 4H 44658 B £ — B M B T PR464 > H v EF E P R
R 4462 IR AL — B M E > F B0 HY[E 4 (peer) © Hf
Al 0 I H 4354 & 2 E &5 440061 40 > PCle [ it #F -
NVLinkZ ) Z b 42 fft 3 X B 45 & g 42509 # B2 > H 41 437
i [ O 2R AR 4H 4463 BE £ 45 440 -

[0095) e —EJHE o > MMESE S BRI EKRE P
IR FE 4H 446 2 1 B B P m B 51 2431 - 432 - NIE ffE RHL
EH - LiEEFE R - BT & B (context management) LA
KRPEHEHRRE  BFERKESIZE431 432 - NSZF AT A S
o B R E P K& B B L (GPU) - 2% - B P i # 5] ZE 431 »

2 NI H & GPUN A EHENEK REHESIZE > &EE

886910 328K H142H (8HRIAE)
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AT HE T~ EREESIZE W W - 5NN/
HUBE 85 & & B 52 & & B 5[ 2 (blit engine) - 1 5 2 - E P
R 0 & B A E B E PRS2 431~432 - NiY GPU
B P BR B 5 BE431~432 - N & 8 & {F 3L [F H £ - G
R EC&H R/ EAYE R GPU -

[0096]) ft —E Bl & » INESFE S EK4360 F H
NMETEELEREHE RN ERE HE L (MMU ;
memory management unit) 439 B EZEHH E KL EEE
EOIBEANMHEECLRERES MANENAHK L REE
441y B R F AR € - MMU 43978 0] & 15 8 32 55 1 & 5
s (TLBY(R 4@ ) » LA R EUE Bt /A H &8 /E & it
W fE— BT > BRE438EEE I E P R B 5 431~

2-NERFENW s MER - /£ —F i dl - & FEH
HU438F0 [E & A0 16 88 433~434 - N HY & B 4 Or 5 BLEZ 0 R
HL 462A~462D ~ 456N kK R s B @411 — 2 - WA K
Ay Db A48 i UEE S5 B RR 425K ek 0 HUR R AL 438 R AT
A8 433~434 - N2 DR AL — B MM &0 (B0 > 32BN 1
B PR PSR AL 462A~462D ~ 456 B4 B9 8 0 /1F LAY F
4 TRALA38 H {E R HL 43845 U BE 7)) -

[0097] RB4HEV T FR e 445EF R N h B P = 3 51 %
431~432 - NAWTTHI ST E T X EKR - I H E T XE
HER A4S E B AT 4 £ T 3 - Bl - BT S B E g 448
ETHEAMKEER LA LT U B & BT E
ZETXHFEALKEMW M  HFFAES - T& LT

886910 529K » K142 (3HRIEE)
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BT /L AT M E PR E S E MR
7)) Bl - £ LT Xy BN XEE &R 4480 i F
BEREFREs s8N ETER WO i BT X
EEFHEANE) - #FE > EN&G LT HkEYF
wmfE o AE—FROF o PEEHEERKMMTERRERRE A
GAEE B E B -

[0098) £t —E M - KEEFEESEA431H E &t/
AR AL T MMU 4390 R B B4IIT W EE/HE
BB hE o MBS BRI —F MM LB E B a
48~ 16)EEFMERBEHIMMR /N HEEMEREE -
& 2 i R B8 4H 4460 H A A AL R B 25 407 R IT Y B — JE
ARETLEANSEER M - E—FKH+ > ERFE
BLEPRTERER  £HPEPREMHSE431~432 - N2
& F & Bl % (F e R 20 E Bt 1% &5 (VM | virtual machine) 4t
A BRTHMAoE " R (slice) ;- H A E R B VM K/
VE R BA W6 AY BR B BEOK FOMB Sk B 1o % o0 BC B R (A Ay VM R /5
ER -

[0099]) R th - fm 2K 25 88 & & B (F & B A 7 E P i &
BaHAMdo A B #H - W HRSEMUHEEEN RALER
PREU AR - B IR R & ER 436 AN EHEA
HEnERLKE  HAULEHEEBERERSZ  TEHRLE
e EEEL -

[0100) R & [E JE g B 5] 22 431~432 - N2 & JF
R AL N R TR EE S 407 RV E E ik 0 i F

il

B

886910 830K  H142H (38 HRIEE)
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M EWE R SREERERN AR ERZEEREL - £
— B A F o MEBEEEKIN D E R E R D HE
o 51 % 431~432 - N> R MM H KGR & &S HIL
B I -

[0101]) AP i€ K #Y > (£ AL 0y & B B > — = %
& 2 AC 18 S 433~434 - MfA o B M B E B P R H 5] ZE
431~432 - NZ &% - B P E 8 433~434 - M F B P
fe LG 431~432 - NZ ZEH R BB SMER - BP
B A2 433~434 - Mu] B MR E R © B2 DRAM)(E £ H#
£ DRAM) - GDDR:EZE £ ({1 40 - GDDRS5 - GDDR6)z HBM
R /8eH] By JE R IE AR 0 B2 3D XEi B ZR K -Ram -

[0102) £ —E W & » K 7 EEALEG 4402 B Y
BRI E > EARY T (biasing technique) DL I & 17 1E
B 2 AC B AG 433~434 - MRV E R BB E P K HE 5] ZE
431~432 ~ Nig 37 % (£ A o 8 & #72 9F M #% 0 460A~460D
AEVEREHEBEEABTER - HOH - /2% F S
A Az o0 (H B i 2 JE B P B B 5 22 431~432 - N)FT & E /Y
ERREEZ LR AFLERIILZRE462A~462D ~ 456
A o

[0103]) [E4CH] i fin 28 25 88 & T K 436 47 B = 1 fa H
s 40T Ny 5 —EH R B - LA E RO & - B Pk S E
431~432 ~ NE # £ & H H 45 440 2 E & /0 @ 43770 /> H
43578 AR £ I A 25 B & B 436(50 > H A K H {E A 2 20 AY
PE it PR B O R OE ) o IR 25 B & RS 436 1] # T 41 1 H E

886910 B31H - K142 (38 HREE)
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ABFTALEy Z L& M EVER - H R E HE T M — 20m B 5k
46270 R HL 462A~462D ~ 426H[ VB N = HY H i & L

[0104)] —EWEP LHEAREABRELY  GEHBHER
EAEMCGEAEENEEHEEBREOMEHEAXEHESR
et (L) - &2 0B IS M DR 85 B & &R 436 i By 12 2 S
AIR0 1 [ 2 0 2R A 4H 446 BT 2 A HY A 2R A -

[0105) HHEBEBEELR —F O & - B P 5|
E431~432 - NGRHEBNRE —EH AL E —FX KRG T HY
e - H—JERHERHLEEHFRKESZEFPSIZE431~
432 ~ N H £ £ VM/ 53 Bl N B g #E (b -

[0106]) A EBEREXNE G - B P EH 5] %431
~432 ~ NEe 1 % (f VM/IE R 7> Bl AT 4L A - LAy B 7FF &
R ¢ B M 45 (system hypervisor) & B £ & # 5] Z 431~
432 - NEREDL T S EERAFONFR - HRNEZAHE
EHGHNE -2 A9 > BPKHES ¥431~432 - NfRBH
ERAGHER - EHENELET  FELRAGREGEFP R
B S E431~432 - NEBRLECLUREMEHE I EERENERADNF
HL -

[0107] ¥ it 3t H Ay sLHE B - B P o 28 15 40 446 3¢
{6 Bl & P R H 5] % 431~432 - N A # & /1 #£ (process
handle) kK BEFHEE LM - E—FRO T > EEITHGEF
RS BRIl B A B IE B 27 R0 fiz 4k B B F Iz 4k
HWERm s €y - BELUEP R HE 5 %431~432 - N
i H BN SCE ek B KB MR IU & & #ROAS A DLRE B AR T

886910 32K H142H (8 HRIEE)
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ANIMEEBE I THEENINER) EREWE T BERS T
2 B € & B (€ (mplementation-specific value) « # 2 #f
B &lofu o] SAEERE T EES NI RNERE THZ

[0108] [E 4D it o & M f0 2R 28 8 = K 490 « 20 0 Ikt
FiERR > "Tho BalMESEEERIBCZKET R
FrEE 77 » AL A S EER 411N BT IE H A3 %L 4k 25 [ 482 {3
FHRHEBEILH483 - L — BB > K IER 2K B 4 B H 25 407
E ST HY IE FH 480 2 GPUGH A 4814 7 # 72 JC 1 483 - #H &
TLEA83EE AN E ERY IE B 480 B RE IR B8 - & F B E
JC {4839 By T F # #L 75 (WD © work descriptor)484 8 & M
ERFRE - T a8H THEITIER - £’
EHIER T > WD 484K B 1x g A By fir Ik Z= & 482 2 T fE
a8 K AT I HY FE 1R -

[0109] [E & o 28 15 4 446 k& /30 (@ K B i # 5] %
431~432 - NEEHHE RS T ERE AN THRATHLEH -
AP EHMEEMRREEREREHR WD 484%
[ 7 o 2R AR 4H 446 DU AE E BB R B P A T F Y A E
R °

(o110] e —Ei  HFEEEEAEYE B EHS E
#y (implementation-specific)  fE L HE M 7 » B — R H
& 7 i 2 A5 &H 446 5 (E Bl B P Rz H 51 %431 - [N & B N =
446 M BE —EEMEHR - £ E B P & HH 44647 15
EHRHEE  BEHSHEHRNER >EBNERE S ER

886910 5B33H  H142H (FHHRIEE)
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36 BIE HF X RS RN A £y n# a5 8 & E i
4364 46 1t -

[Oo111]) fe#fEd » fEMEE B E R 4909 7y WD HY
BHITA9IE W T — @ WD 484 » H &+ H LA i & P2 0 28 152 41
4467 B mBEGIEHf —F S TIEZ4E R - K H WD
4840y & L 1] 5 7 AE B 7 a5 445 H 1 40 By 0 4 By MMU

O "B EHERMTR/E N L EHEKII6FTEN -
Blan > MMU 439 —F M S FE E B/ HHEHTEERK > L
B> £ OSTE Bt fir bk 22 6] 485N 17 AU & B /H | < 486 < J1 %
‘BB K 447 0] R B L B P 0 2R R 4469 U 1Y 1 B2 F
492 - BT E P EERR - ME P K HE 512 431~432 - NE
WY R AL Gk 493 %: 3t MMU 4398y H & fir 4k -

[O0112]) £ — & J ¥ & - AH [F 4H 0y & 17 &5 4454 17 2
LR S & B P R 3 51 22 431~432 - NR/ECE P 0 2 5 41

6> HoihBEREGSNEXZRAFEMUHBEL - BEEEHY
U Fra 8B HEBEEMNESREE R 44900 - af HEE
Heanbn@TFatrErnnRlg -

886910 B34 - H142H (FHRIEE)
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R1-BEHSOHLEET FE

1  PERET 25
2 HErhERA)VFIRE R E SR
3 FEPR A E B (¥ a5
4 TR ERARE
5 B = PR TEPR
6 INREET 7 o
7 #EH (D
8 HE ﬁliﬂ:(RA)E - 28 IR A Rk TR
9 (G e 0T (7
CO113]) o i1 fF 5% R & ¢ sn (b By m & 1 B 17 28 1R 48
2 -

R2-FEABVBILNE F &

1 AERE R T4E

2 ARALHEEA) BT S3FAAE TSR
3 RESEALHE(V A IR ES ] RO FE IR
4 REBEHILIE (VA FREE R RIEIE
5

6

FEPRIEE
TAEHEHILRT
[0114]) £ —EHE Bl - & {8 WD 484 (% 5 E i 5 5l
[ f7 o 2R 5 4H 446 K /ECE TP B BE 5] 22 431~432 - N HAEH
FrA B > B P K HE 5[ ZE431~432 - NF B i H T F 5
FERBAEERUENER  HIPERHEZEZE#K5ERD
TAEZ <7 5] -
[0115] [E 4ER] 0 #+ & & F 52 8 2 — & 3 6 7Y 30 40 41

886910 835K H142H (FHHRAEE)
107108414 FELGESE A0202 1073176319-0
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o BEE NP BT E H es A OE ik &= 498 0 fF H o
FHEBE LY RA499 - BEHG A E ik 224987 & i #
AR TEE RS AISHYE TP 0 28 15 4H 5] Z fE Bt AV &8 & H &5
496 -

[Oo116])] EHEAXBFEH AHFKRKELERE T TE A
NFENERB AN TFREMERAE R MERBHI46 - 5
{l&l H b & 7 0 2R 1 4H 44645 th 2 M R M oy B 4k B AV R =
A EUYRNVEAEMNE RS YA -

[0117]) AL R f - Z 48 B B &5 4968 A B P
HFEHAMHE HIBEEH N AFEARGKI9SH AT - B
PR R E B s 496 18 E B (L 8V E P i 2 = 4H

B P AR AH 4460 HAE N AIFEK C DIEMHEY T EH
KnFEEEBENORR  IREAFEHEFN ITFEZHE) K
B A H 446 FIRME E T XXHFEARKERS - 2)1E
Y T AEEE K& h B P 0 28 15 4H 446 0 58 1F 7 € IS ] &
SR BREEMEERSKL 0 HE PR 44642 DL B
e BT AEAYAE 77 « 3)0 75 r 28 B JP 70 28 15 4H 446 1F & 1f &
(SIS AR I v it el i (SRS S A < =l 11 B O /AN K

[0118) fE—F M » vt HAYE & - FEjEH
4B0LAEEZE R 495 T R 4y » H B H B P 0 2 # 4
446 47 & ~ T fE # it 77 (WD) ~ #E R I & B F &5 (AMR
authority mask register){g DA J& B T 7 A /WK 1B & B 5 1=
(CSRP : context save/restore area pointer)  [& & fi 8 5 4H
446 M MM A N 2 &l 2 BHEAN M A - B P i E

0

886910 B36H  H142H (FHHRIEE)
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BaHI40E A T B E 24 E - WD&H B P E B in 2 & 48
446 E L AE XL B RELLE P n B dH446@m 5 - BHEHHE
FRENGEE 2 BRI EE - B a S 2756 F % itk 5
f2 B A DA i B2l [ D 2R R 4H 44650 B Ry TE BV (F i H
CERNEEBOER - £ —FHO+ » AMRE R AL 5 B
AT TR 5 A B9 AMRGR B8 - {8 0E 3 {F 2 R 4 19 B 8 0L e A
% E AMR © Z5 1 28 25 2 & T & 4361 [B P 0 2 15 4H 446 F T
W R LR EERESE B Y {F & (UAMOR ; User
Authority Mask Override Register) » HI {7 {5 i #8 & 0 28 1.
I # By AMR 2 AT > {E % & % 7] % B 51 UAMOR & JE A %I
AMRYE - #8 & B 25 496 0] #E 2 i {F K AMR & 2 # 2 T
483  mij e A3 B At M R 2B B 7 45 (AMOR){E -« £ —
FEH Gl > CSRPEHEF 8445 Hh— » Haa%HR
& P 0 2R 15 4H 44607 JE A 2 fir b 22 B 482 & B HY A A
e AMEABKE ETXRE - BBEARBEFERE A
MNIEZHEEE TIFEWwBRE > AILEERTEN - ET
NFEAIMKEEEBEEN RZAHKILEE

[0119) TEHW RAFWET » {FH R4 4959 B ¥
JE 480 & 3% H © 45 € fE R 2K (8 H B /P 10 2R 1% 41 446 - %
Z o (EHE LKA E M I 496 0 HEFAEFRIFTE R
Ay & -

886910 BB37H K142 (FHRIEE)
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R 3-OSH 8 5 H 45 ¥ Il 2 8

1 LF T (WD)

PRI EE T {75 (AMRYE CEAEH Ry R Y)

ABALHEEA) BT F AR R ISTEIE(CSRP)

HEAZID(PID)A A BEH YR { T4EID(TID)

RE BEALAE(VA) IIZRES ] A EC %51 (AURP)

A7 E PR AR (SSTP) Z i i fir it

#ESE TR B SRS (LISN)

[0120] EHWAHFGEHFWET > BEH 4960 5 &5

FXLZJISSEEHHEL EMRIRAKERE P INZEIEHE
c P& > HBE H 4961 R T R 483 B A R H E E

o446 Ry ER LR EGH Y RT - BRIl

B FEAE R AT AT E o~ BT B AL -

~N O\ [ | (W

886910 B38H  H142H (FHHRIAE)
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T4-ERE LM EE

LF T (WD)

REPRAE SR (7 a5 (AMR)Y[EH CBAE M B i HY)

ABALHEEA) BT F ARKIB R ISRTEIE(CSRP)
AEAZID(PID)A A] BEHY S T4EID(TID)

REBEALHE(VA) IIZERZS ] FHRC#RFE IR (AURP)

(et B R RAETR(SSTP) £ i fi{ir ik

#ESE TR B SRS (LISN)

TEr R ER - EEE SIS -

INREE Fas(SR)E

#4877 E(ID(LPID)

HE Ik RA)EEH S IR G A HRC#HE1E

G fE 207 B 725 (SDR)

(0121] £ — & hE B o - #8 & H 25 i & B (F o 2 25 &
& R 490 {7 45 44547 4 L -

[0122] s04F B 4FH By i a0y > K 3 0H 2 — & fin § &
& mEHUFRERRE S ER401~-402 K GPUR B
Az 420~4237y 2L [H] E #E AL R RS Iz &k Z= [ i 8] & HURY & & A
B - I EH T > f£GPU 410~413 L ¥ 17 /Y 2E & F A
5] By RKE /A REC 1B B i ik 2= R K F HL s B 45 50 18 AS 401~

2> HR ZJR% > #E S Ak = 2 3 1% (programmability) ©
fE— & i ) - B BE/H WAk &= E 2B — &6 o ko B F
fa B AL AR 401 - 55 By v BC B SR e B 25 AL 1R AR
402 - 5B = &R o7 #% o7 B FI GPURL [E A8 420%F - 2 (H & #t/H
AL 18 Ae 2= ] (9 B A R A s iz ik Z= ) fe 1 B R B 88 AL IR

[a—

O (00 | | | | B (W

[E—
-

[a—
[a—

[E—
[\

886910 B39 H142H (FHHRIEE)
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A3 401~402 5 GPURL 1§ 88 420~423 2 & & 1 o0 A > H L EF B
AMHIZLBERZERMLIIENENERLER -

[0123]) = —F W F > /£ MMU 439A~439E 2 — &
ZHNWNIRE/ — 2 E B E K 494A~494EHE Or £ 1% i B &5
(B 40 - 405)B1GPU 410~413 Z PR EL Z BTy R HL — 201t > H
BhifwmEsil HErE#FFEFRERAEENRETHE
AL lElE  HERE/ BT EHBRI94A~494EZ D H E
B A & 4F o @ 2 5 [ B > (R A%/ — B BB A CE BE Y —
B % H £ % s B 25 405 2 MMU A K /B0 R 2R 48 B & B RS
4364 -

[0124] — & it B 7v &F GPUIf £ By iC 18 7% 420~423 %
e B W W R ER > HEMEHREHRDRER
(SVM : shared virtual memory)#Z fiy 2 7 HL » 1fi /2 7 & 2 81
& oH PR EL — BN R e Y B AU S gE @k BB o GPUIf 2 5C 1B #&
420~ 423 F W F N A A SRR EB M A T EA BRI — 2%
SEWE VIRME AR GPUHIE 2 A A BV EEIRE - I %5k
AP EREHESICCMBEXEER CHFRAEER - 1
AHESIO DMAERMEI AN AE - EHEEREI A E 2k
B OO~ o B DL RC 1R B2 Bt 5 I/O(MMIO @ memory mapped
VO)FH > EMHBENEELZSEREFR & /K - FH

¥ HUGPUY #2 50 18 A2 420~423 10 )2 A R L — 2 1 & &
WENHHSBWNH E LR ITREESHER - 0 f£HA
BESERLEEALKERENEE S BRI — A ERE
B [ (€ GPU 410~413FT RV AMB AME - EHEIC

c]]]kk

886910 540K H142H (3HRIEE)
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ATE HY R~ &R LAY W R DL K GPUET B Y 8 &R & # A
7€ GPUH] &k 2 % 7z (effectiveness) L {3 A & o

[0125) /£ —F e+ - N GPUR K Bl ¥ 1 &= M &5 R 1%
ZHEHEZEGOREEHRGSENGSEMEES - o] £/ 60
BEHEAESEONE - AR EREE B FETES)
Wiwm#x HEFESGPURHEER B 122zt - 7 {£

— 20 % il GPUf} #% 5C 18 4% 420~423 2 # X By 5C 18 G # B
" it fw % R | > i £ GPU 410~4309 A 502 FH R 1 R HL
(Blsn > ALK E/&AERNRE R CHB ETHRID
5 # - A {fEGPUNEEREBRE X -

[0126]) 7 — & it - B ¥ GPUf f 3¢ 18 #S 420~423
LEEFNABNREERHGMEHGCGPULEREERFN Z
AI L - B MNAIER - B - KEEGPURE I 3K
fit. F9 89 H [ #Y GPU 410~4138Y 5 & 55 K # B 7 1 2 2 ¥ &
) GPUGL 8 #8 420~423 - KB F W REH T HH MM HE
H B GPUHRY f5 & 55 K 4 48 25 2 fz B 25 405(@1 40 - 20 k& &
NERBEGE) £ —BHEAFT > KEEEEREBEBIRE T
BHWFE RN EEHNEHEBAIOSHE RKGEHDERESER —
Meoe B iZ 58 K - BC#E > B GPUR B /Y H [ Y 55 3K 1 # i
% F]GPU 410~413 - % % » HFHAIRIEFE Nz HE > Al
GPUR ez HEHEE 2 FTHEHESBREE -

[0127) HEH ZREMREEDENREIES - FE
fip B B R ek BS BV B ) B0 2 ot WA IR A A 8 TP &40 & 72 B 38 1Y
P H— & E o

886910 B41H > K142 (38 HRIEE)
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[0128] A B~ B0 2 R %5k R& 6y — 1% & 2 A APIIE 00 (43
41 > OpenCL) > H # R ' I GPURY 45 & BB 8 - H 5 % 88 2%
afl B (BRF dn < ff 20 77 # A (7 5])& GPU » 51 HE H I & R &
MEHH RN -~ E@BRETEEITRITORNFEEFTER
(flushing operation) - R E FE & # 5 (% F & & £ % @ H &5
405fR 2 EZ ZIGPURY >  BEAFEHLOER -

[0129] 42— & M ) o » PR AL — 2k 1 & B =31 GPU
fmB HE M EEEESI05R I AY)HEE - 5 7 F W
B EHME > BEHE 4058 GPU 410 K EH » 3% GPU 410
WMARERATRATETE EFIR - WL > BT FEEEHE
75 405ELGPU 4102 IRy #E 3R > A AV & » R GPUR ¥ H
HAEMGPUMBEENNZEEMACTERERSFE
> AR 282 -

& R B 4R
[0130] [ SHK#E & e #1 [ t B 2 s B & 42500 » £ —
gH O o B R S A E N R A Ay B P R BB & 500 -
B SN EEE ORI TREE T REN
G E2ARPITREE200 £—FHAF HE 1L T1TE
HEs V120V 288 o & 1 V17 i B & 40 g & M 7Y I8 B i % 17
b BLE L Z — B Z # F B (Bl - B 2AZ AT R B H T
202) 7K E he & P L BB & 500 - A > F EEs Eor(pla o
B 2D B P X B 234l L ETIREEEHEE
4 ~ il Al oy P R B B JC 508 ~ il i & o3 BF 5 e B B T

886910 B42H - H142H (8HRIEE)
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B B EITS160L KR B (fragment)/ {8 3R iz B B T
5247 — % E WL BE - B R} 4H & 25 (data assembler)502 ~
EL 9T 4H ¥ 2% (primitive assembler)506 - 514 - 518 - fh M 4
FEILS10 ~ A% 25 522 D0 Kok it i B B JT 52687 T AE U8 1]
MAEREBEEZEEWO > BE3AZEEFE2IHN L E EHES|

d\

BN ER BT (B4 - B 2CZ oy H B T 220A~220N)
KT o B e B E & S50078 0] F H $F B — =0 % (8 2 fE 1Y
HBERERHBEHEILAKER £ —HHEO T - BEREHEE HS00
By — B0 % {8 o7 g M A 38 A e BR &5 (B 40 > CPUYW HY P 17
e HBHAKHET - E—FBHAT > BEFPREHEERSIOZL —

SE‘L

ZEETREEHLBENES28FEI &SR L2 E®
Mo W0 AE B 2AH BY T AT R R IR BE 222) 0 H U B E2AZ
SEENE2189T 6 -

[0131]) fE—E B & - EREAZFHES2E W E AR
FTHRETHIHBEENAERE T - ERHEESHRS02HE
K THBEE R > B TR S M > B P TH B R B B 9T 504 -
JHREHEE TS TREAMTEL  HRTEEZE S
B TR EKIEE E RN i 5 M THE Z 681X 3

- HEFE B BEICSOAE N FEAARI - BEE R E
B ENDANTCEREEEENFHERH > B TRk
LA TH B & R I8 W) 1 B B R AR 2R R 8 4 Bl 1 SR 2 R AR
5 (world space coordinate space)d{ IF ¥ b 45 B & fZ 22 i -

[0132] BT 4HE B S5062 5 — & I (¢ TH B i 3 B ¢
5049 Ur THEBE B 1 - A T 4HEE 85 50638 HL 0 A 75 % & /Y TH &5

886910 B43H - H142H (FHRIEE)
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B HEE MR d e oy M BB T 508 H Y [E
AR BERETEFEOLDSEERP RHEHEZERX I HE
(API ; application programming interface) X ZEHY =8 F -
GlEkg BT EF

[0133] offi 4l 77 # & e B B Jr 508K by A JTH Bh 0 &
AR T ey sl B - AR GERKE M T 8 ART
(B 40 T HY B ) B R R & 8 5 AE il | A oo B A R E B
JLS128Y L AF Al P A AV R ox o B Al oy 72 A e BB T
S8/ fEEst E R R &M@ T 22 ilmd@E »>HW 7 - dh |
WoHNFIER2E -2 0 & 8BS B E 2 08
M K (view-dependent) &k Bt & (L - il i & 70 B v S104% 40 %8
W AR ®M T 2Egadimdl >N+ HHEI /T dhm

TREZMERETT > BER  ZAPRUERE T > H
e {25 2 fy m &0 o3 ®F G R B B o S12 o df | Al oy BF A R B

LSI2ZEH A M T 22 REEREER - HUHER
S A URE MRy = (EJEER E £ R E RN KRB B M
[0134] A JUHZFEES14 25 & H B2 de 2k B i | 40
gab i B BEIJCSI2AVIE R B IE - W F E Y UG 7 TR B
B DL R A B 2% e B OB T S16 B HY 2% A A
JFE m HELS16 K Al A2 U 1T H oo > H (T & & @ &5
B AR ECHZERSI4HE WA E P E T &8 5
RMECOSEAHE - EE—FRO T > KAk HEEITS16
e 72 20 Ab DURE B 2 2 oT & o7 Bl — 2 % (# B 89 B 7P & R H 5T
BE LUK B A B P & T AR B HY 2 8 -

ﬁ
Bl

886910 B44H - H142H (FHRIEE)
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[0135) f — & & 5 ) o > % 7 jd # 8 JC S165E 1 &
fa] BB R D0 B PR OC R o % AT R B OBE JT S16%E B 2 B
W E P E TS BAMIER S A CH ZF 2518 - F v 4l = 45
SI8Te 28 (M pa L EEJCS16#E WL 2 B R JE 6 H 2 8 H 7 i 1 &
7E tb (viewport scale) ~ 5l & (cull) f 59 48 B 50 520 # #Y H
oA g0 - 287 e BB JU S1658 AU 7 42 17 e B &5 5L 1B AR
HEAGRERTHWEN > LARAEREKMEN P HER -
BB E e ~ B Br K B0 88 B oL 520 T B0 48 - S Fr K 1B E
tb H i e B Ay B P A T B AR 85 522 -

(01361 fiff #% 25 52288 # 17 2 & 5 br K H € & 7t % &
0y i & (b o M A8 25 52271 #E 17 4 ¥ 8V B P &
MAHLLESRE > I Bz SR B KB Y&
Bl R/ & B BT 524 -

(0137) R B2/ & e B BE 70 524 5 o] 2 =L 4 17
HEERLHTHREEASEAKNGREZCSEAN - A &/
G Z R EBE TS24 e Mg B S22MU MR EREBEREERE
MEERNBEZECHSEAMHEZE -0 FE/BEZEEH
BHors2am i AL L ETER - HEHE(EFIRR)SQH
Begf ~ F@ o BE WERERBEGAKRE > AMLERZEG
WhRExGEZR > HetHHEtMERHE - R ER/IBR
e B IS4 EH N FAETFTREESLEERNAGFLE
T ER DARNEEEERERENRFMHEM -/ EHE
ZEOSEATHEHRBRLEEAR - R - HEHEENLE L&
B HEGRARHEBEHRERB TR ER -

B FU
Bl
pil
it
&
EE

886910 545K » H142H (8 HRIEE)
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[0138] o it 7 JL 526 K AT O M AE B Ay B

BEEARPIENR - 2R (z test) ~ REBEF » H K
GEEMBOIATEPEERE IR FNEEZENE P &
BB EROOGRLE2ATH V17T E B &3 REE

» R AEE TR B RS ERE 104 0 H DAAE — 5% (#
BMraEEIOEE T - BCHN M — =% #1028 17
e s 1128 — 20 @ B - ff — g fl b - Se it JE ¥ ¢
S HRE UK B ARRBREN 2B EREHE H K ELER
EH Az B BN R R GE -

[0139] [E 6f i (K #& — & h ¥ 8y £ ¥ 5 & & [
Hl 6100y 5+ H X B 600 - st EEE 6000 R HE Al & & #l &=

BEMEARMEBEFHEERE  BFE&ES - EHE
2 (VR)EE - 8 # 8~ 22 (HMD : head-mounted display) »
TEEE PHEJTHEE  BREHEER - £ L ER -
FAkeaEKE  HEUSHEEREIZGEEEL100 &
e B TEERE HABRERSNRTH 2 LESFE 15K
MAVHET 2 8 F g —F T wmllEE -

[0140])] st EEEOOO EHAFCLAHRM)E F &5
MALTEERHES  GEHRRABEGS S - EFHES
Bty c EBAHEGSEES EFrHEAMAESEESSE -
HE@ES AT EENH S E G o] 8% 02H RS S
AN~BFEHEEWIO - BEEHHSRE  BEMRITRE - B
BT SE) BERFEEEFEEES  BREBER
FEEIR/REDE - BRIIEXHRN "THHEEE ) 7] 4R

il

FF
o

=
i

886910 B46H - H142H (8 HRIEE)
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mE THEEHESG ) T ALEEMNEES ) NBEEMF RS
N

[0141] AT FHAAERYE > 828 "EHEXHEW, M " B X &
By R RIS E o B F RGNS R o fla
THEHEW L ARPREESE  BEZHUTEFEEWEHE K
HFARANE FHas  BEHERS AN BERE XHEEEE
RIKEUOUE HENEHEE ETHENE —NE L F B K
BBl Y FERE) A AT 2 E

[0142] st EEEFO00 EAFEBCLAMREK )R E
24 BEARSERN S LHERELRTEAER L&
(set-top box)(H 41 » RN WEIEWREHERE L2 F)
NEKEMARGE(GPSINEESE - st HEEEFO0THIENER
M EENTHIEEERE  BREBREAES  BERETFESE
aa ~ fE A B fz BB (PDA) ~ FIRER - BB EAER - &1
F 58 75 (e-reader) ~ HEEW - EH TG - IFHEE ()
woREE - Tk FTEREOFER HH - REHEHEF)
RERasSE - w - £—FROF » stEEE6000 &
mERNEEERER(TIC, )ZEK VW T EE
B BEAESHE ERG(CT SoC, 5 ' SOC, ) » HAE H —
mh FBEAGHEEBECO, S MEME R K/ BAE N -

[0143] WPRT R AL By » f£E — B 6 + > 57 5 E & 600
ARFEEMEE KRB ERS R/ RKEEN - B2 02FH
[R&IH)E P e ®HExT(" GPU, G EMH " B P K HE
sy )6l4 - BRSO HE " GPURH S, ~ "TEHER

886910 BATH - H142H (EHRIEE)
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B EE, - "RESER, - A EEAND LS (UMD
user-mode driver) ~ UMD -~ ff H & f# = B % 5 £ B
(UMDF ; user-mode driver framework) - UMDF & f& &
"EEHid 0616 TREBEETT(T CPU, HEERE " EM
B S 0612 SR AE 608 - W EE - BB B &5 =0 HE
o DL R A/ E (/0K IR 604 0 &2 MR E - T
o~ BER s ERNERER  ERNEHRBER B HE
MaE - STEEE60T G E R4 (05)606 » HE /1
ST EEBOICHER R/ RNERERUGCHE ZHOB T -
AEEHNE  BEREHEGSO4MIERNEES6120 HE1L
102 2 —HEFH -

[0144) BEHMBENZ > L LAV HHNELPHEZL D A
FEHNFEEFRSREN - AL > 5 5 & & 60017 4H & HL
AN AR ZHREFMBEERMEZEE  GSERBOE - WEE
Ko FifthZ2HHEEN -

[0145]) 5 j B o] o & b & — 20 % (B (55 & 4 1Y
MR RTERER  HREE MIXBEREEHFRAM
R GHITHERE - FikE - K EEMEREER(ASIC) &/
B¢ % Al 4R A2 [ LA (FPGA) 2 — FHEH & - 5 s Bl Ay Uy
Ao flosE " EE , - "THEE, - THMAE, > THE,R
TR AT EEREB R /BN EREEE -

[O0146] £ —F A+ - FREME D ESF 6100 5t
HEBFO00Z(F¥E R4 606F £ ENEi - £ 5 — & i fl
T RFREMEDSESE 6108 HE P EEETT(" GPU, W

886910 548K  H142H (8 HRIEE)
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B T E PR E LS 6140 B P R B 25 614 2 B B B H I
R EEE o Bl REEARE S S 6100 ik A BCEH It & H
R aE614 m HEERAY — 8 0 - HMH - XS —F
I FEEAlelon R BE E T (" CPU, &
T e B A ) 6128 CHE AT £ - Pl - B IE A E
T Hl 6100 R A B E B & JE M e B 456122 fm B 0 A5 HY —
Wy e XS —FHOF > B ERIE DS 6109 f{E M
BEHEBHENGTHEEEBEOONHAAGNHLE T EZE > BE
BRI A [E 20 1% ) 610 2 85 73 5] M1 fF 5§ & &t 6063 X & 77 AT £
o m—WoahEE R4 HE AT £ 55—
B o> WTfb ME A R B A 612K L ER oy Bt X i%E 0 [F B B [E A0 E
#6102 — B0 2% (| &8 3 | 1 fF 5% & &t 6062 K & 77 K/
NEMEBEH RFEENSTEEEBEGREE N & - FHITH
& 0 W FBE R DA P M ) 610 2 — B¢ % E B0 o BCAH 4 P
R RE ~ R R /EE R -
(0147]) FEHIAY 2 - & §E O 3L A BR 52 B B A0 [ 25 1% i
610 (EfMF EEm N EE > HREREME T HH 610Kk HH
- ZEATHERBSER - R - FIRNKEEME

D,
=

[0148]) &+ H 4& & 6007] * ¥ 4 B% 4 M DL I8 At 3 49 B%
HY 7 B > & B% 5 2 LAN ~ B 8 B8 (WAN) ~ &) & & 38 49 7%
(MAN ; metropolitan area network) ~ { A & & 49 #% (PAN ;
personal area network) ~ B X ~ ZE Ui &4 %~ 1T B 48 55 (B
W F=RCEOFNRMUGC)F) - NHE - BEHERF - @

886910 849K H142H (38 HRIEE)
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o A BN RE B A R G (] R OoR — B F [ R 4R i 47
Wk E o M EA A OERER SER THE > H
Ml EG B RmEREMEMN  Hol kL KREH -
oh4E AR~ BB R -~ Y B4R (serial cable) B T E LR -

[0149] fl4n - & ¥ i° b Ay 2 69 & i ¢ - 5 5 B =] ¢
EELMERENEL  HTEFEARSTRHTESHF
REEN - MEES THEERS B0 — =% 6HES (&
TEK - B CHERNEEE TFEERE)RTE > A&k —
MBS ERER - S EER T EREJE A RR)HE
B/ o~ Stk R - CD-ROM(HE 38 ¢ ) LL & B )¢ B - ROM
RAM - EPROM(H] £ B ®] #2 =\ ME 38 50 € #8 ) ~ EEPROM(&
Akbr A EECLERS)  BEEF - RN EREH
REFES TR THESHEEEERERS /S ] E K
ﬁ%o

[0150] & > EHEH T # P& AEKERXE S > H
T M A ES (P B R/ EEHERRERN
O H e EEER /R E R EEEREHE
— 2 % H & RHE Ay 5 =0 0 B F ] e & Ui B (F 4 {F
M 25 ) &F b 255 K EIS (P40 > & P I ) e

[0151]) B R A HayfessE "EAE , A LB HEE
TER L, - TEEZ®E, - TAE, > THEAL - T&IGME
AE, RIKENUE ZIFENZ  EREAXHFINE
g /& ' [E ¥ 3Kk (graphics domain) ; u] G # i 25 L T [E P
EHEIT, ~ "EFERHES ) NEHEMH T GPU, - HEM

886910 850K » H142H (38HRIEE)
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T CPURL , BT M, HEBMMSED T EKEEE
Ty o~ TEREESE ) NEEM " CPU,

[0152] A EWE > GRS "THB, -~ THE
B TERkes, > "THEKRSEERE, - T B EE
"EhNERE ) > "TEwmEARBSER, - THRE, - T X
ke, ~ THEE, - THEEE, - "TEK, - " E
24 REUZBRRACHIIR G®IER - FZEEEA
EoMEGZE "HEMR, - TEHBEER, - "TEA, - TE
EERX, - TEHE, O THBESE, REUVUEERAXH
AW E B ER e AEE - MERE " TMFEL - T
Ag >~ TEX, > THE, REVUEBRER K HTH G #
R EEEE I

[0153]) [& 70 4L fic #5 — & 5 6 B 687 5 [ F1 [ 2 i#% 1
610 B THE  2EZEBI~-6EmMWUMETTHNTFZE 2R
FEEERXNW - —BHEMAF  FEMESES 6107
BEEAEE REHMNESE  BE2OZARS) - HH/EE
IR 701 FIEEE 703 [FF5 EE 705 5 W /H S M EH

75 AR PETEEIE 709 -

[0154]) BRI BRI - {3 &% 09 5 1l % B 4% 3 PR &1 5% 4t 1
TEEFELENTBANERS  HENRARERI ITEBAEAH
[RA Ak  BREGEET - BFHE - BB E - 4
BRENEMIE H 2 ARG AERES > RESR
f 2 GPU -

[0155]) EMBl et HELMmmBE AN ERM

i
£

-

ﬁ

886910 B51H » K142 (38 HRIEE)
107108414 FELGESE A0202 1073176319-0



1760452

RkESEEFN S RARER > HPBEGPUMERRED » &2
& T 0E A 0 22 DL A R B GPUE ML BY BF [& -

[0156] =T FHII Y /& ~ R [% 1% 8 B ath (5 3 DL 3FF A2 #0017
BENBHRTERSE - 20 > MITHER S ZALRITER
THERRITEEEER A ZE TR AT SR ZEHEM
fhMHTHRERESESHBFEHERE - myshsl > BEE
T EREMED R HR AR & 2] 5 5T 89 & 5
HB > HWEEZMNATEHREFELLHENT R CHZH
R/IBMEANWERE MRS Z2EEEAFLEWAREE IR
T4 > WMWRHMTERERTEE R 28 /NEE/T IR H
TEREHEE -

(0157 e —E WPl B - EE AR EEE703E - 17
HHFNSRAUBFEELANERTEETRTE > E15
HITE TRV R ZHE KPR - 40 B 8AMT
A Ay o B0 o W] (E A (E R /R 52 58 701 DL {E I E A 8 H
KT HF BE B 2 &M B E S Z ki 20 E By 81T &
0 AT 48 BF -

[0158) A —E Wl » (e E R IEE4E 703 F » &

H 2 & fr BRI DL e 2 PR 2 AT A 15 5T B 0 1 BY B 1T 48 Ko /B¢
MATERE  MAHERBRTTESRE LA ZIHETHR -
o BT HERIERMGT 2 EEN T - FEEIETO3E E L
BHRVEFRIAME ST UG ER S B EERBEORA &L
Ef/ BB EN > E5 ] EEL D HBGPURZEE P
fa B 25 614) 2 [ #Y [ 26 M X -

886910 521 » H142H (8HHRIEE)
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[0159]) & h B 5 $F % 3 F 55 flg $2 £t H 7> 40 /1 [5) 20 &
HIOSHT R ENAERITEHNABEBERITEHNTHERTEH
5% (pre-thread synchronization) £ — B Ji fil &b » o {6 F 5]
S BEEIOSLAEMARITERNERZERT - HIE DK &
ez T B 02 A FEFE KA FEKE X (# #
T4 EF -

[0160) H A JE A # =L /> @ (API ; application
programming interface) M aFEAERITHE B NIE T (&R E#E
MERSKTERERRE) £ —FRO$ > £EHESEE
05 RmMmBEIEEGSLHERBERITE&HE S - £5&
ZEATERE R o Hla0 > XEAT&E B dar 0] BLA(E B
& o3 B9 51 B (argument) 2 B 51 BY ¥R 1T 48 BE 5 {7 (ID)BA B >
H A Z sl 8 B i 9 89 IDEE A HY 22 2 81T 48 B o] ##
EWE L o -2 MR A EEY AT 48R A A EIYF R
% i B 23 (SM ; streaming multiprocessor) ™ # {7 » GPUHRH
i (15 2 B P e Bl 25 614 2 BE 85) 0] /R 0 2 L s DSS&H £% DL
B2 [E 20 05 5% 2o SME 17 8 31 « b % ) i 72 B 8B -

[0161] & i & 5 12 Bt A 7 £ A BF [F /Y #h 17 & B [T

BEEHE2ERERE - AL mE D EET05(E &8y B
MATEHETES - Gl - WAHHESCH LA - 5
GPU(B ZE P @ &5 614) Ay & K 4L A o] fF i 3 | E K &
T BEHEEHEMEHE (CNN convolutional NN) E T {F
Y GPUH & 1 I NN & Ff F A & £ E i & fHE 1y & # &
H (data surface) - fEAH B BCEA (L RE F T F Y H B & E 2

886910 853K  H142H (3 HHRIEE)
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BAGAERHFTENNERN  GBE2EHETHEW  GZUTH
H E #5600 ZA LR A MM B B A8 3L I NN&E R -

[0162] # — 3% » ff — & i §l & - {& (& H [E 2 #& 85
705 F 0 b U7 =4 BRORY (E ol 3 T 9T b 0 R 4 DL R R
ey Ewmg M > Hdh AL AARE AR 2% E
EEEE RS (B2 EH 25 600)H) 5 X & (cross-check)
&R oo bW E p i F WA B BE 77 (fault tolerance
capability) » {5 /2 Ui 7 #Y W &1 3 & W] %2 X fg & i 1 69 & [
NN* | 2 %9 # T

[ 0163] & it B 5 &t ¥ ¥ 7 £ 7 8 #t 3 7 5 SM(E
DSS)ECGPUHE I ST & B » H P B MITEH IR EAH
it F9 5 80 50 1€ B (SLM ; shared local memory)fy 7 Bl ©

[0164] 7 H Al WY GPUE Jii - 1L ¥A 1T & BF T A #
T 4 12 M [E B9 SM(E DSS) 3 17 > {4 i 7 i 9 3% B M1 5
SIME /S {EAFEIES - fld - 5 SME jii SLMA 6 32
FE G EMB T EREMSLMER » TRITEHFTIMEA
1T 4 {E AH [5] 7Y SMER & -

[0165] At —EM B+ » ERHAHEEFTHEHEESR
EGPUH Z L EM 4 ERFHEEA2SM - SMOR FH 10{# 5
M /748 BHSMIE H6{f B M $A 1T 45 - H o 8 ZF B 69 17
R EFHTLLIE AT E KRR - ek BER S - HAv
2{E SMJZ H — {# = 8 BC $1 17 48 & PR (thread gap) » & 1 72 i
MArEAIE S M AITLE - 20 - L2ESMZHE > AREH
B OH B B AT 8 DU B Y TT 4B BE R -

886910 54 H142H (3HRIEE)
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[0166] & — & Jt B & - £ i A 48 5t #0 BF 72 & & 709
B Tl B T E PR S BUR RS e e /BB B (&
eEoZEEF GBI HEREAAEHRTHERHE S EMHERE
fa] B B 22 (5] (3 0 rf 17 48 BE (E BV SLM AL ~) - B 5 (T &
BE AN 8 A AE AT 7 [E B¢ SLM - RII 92 & 0] 75 1 18 ok MO ok 12 &
709(e AT PE e 25 LLFE R 5 &% (Fl SMAY 3% #A 1T 48 BF -

[0167] A1 - %5 ¥ AT 45 8% (£ A /N E #Y SLM(H F #%
BAMEEBBETIOON R RGN EN) - Al #EE A
FH$8 Jo A P 72 28 98 709 (¢ #E i 17 48 $E A2 &5 DL & % SLMZE [
e BBEHEREE L FSMEBEEZ AT &EH - &
— S\ B o A M 4R ot A0 HF fE #E 98 7091 & 4R 5= 25 DL
afRF SLMZE E L i 2 2L i B Z 2 m HIEZ (T &
PR EE A T 28 (B2 FTH) - - 2 8E4E [ #
EERUELERTH T RATEERRE - 125 E 8D i
H & — 2 5 5w

(01681 & Jif ¢l & &t ¥ ¥ A6 £ 1lo 18 A 7Y B X 20 1 48
e BB TR BN REE 2 T EEE L -

[0169] AT THIIRY & ~ BF IR (5 (£ A DL A2 #0717 48 B N
TR - AT EBRALRTEERE S Z 4% EH0 AT & B
TAEAT AT > H I AL BT R A 1T 4 B E O W T &
RERSSCHNTERREZE LEEESTFTFERE
MEZER  HPERTERTHRTERTRER > HZE

FTHIAHTERTE CERZEATETREDINEZRR
ERCMATHIE R > ZERE I N EBRBER A LT ITE

886910 5855 » H142H (FHHERIEE)
107108414 FELGESE A0202 1073176319-0



1760452

KT EBRCH EZE HNEISHFETEHFEEE R
JTFREMBNEEN IEFEZRERE

[0170) & — & JE B of - o] £ A 38 Jc A0 Bk 72 # #8§ 703
L sF T gigdl AR AFHERTERFTEHR
B o Bl - & SE RA1T &8 BE 58 A 1T B AU (O R [E R T
IWRERF » B — T EBH AU MEIRT - £ —FHEHF >
BAMEBEBEBRBIOB] AHFRTESFESEZER R ITE
IR Gk RE > FRE BRARMRES ERFE B RS D HE
MITHEHNRRRE > BURFT kEEE TEHE T8y B
Bt P o IE (% B B0 B SEZK i At

[0171] # — 2 - o] F A @ 3R /M & 1 # 48 707 LA {2 #
EAEMBENGT ELEEBEOO L EEHFREME A 6102
SHEAEGCETEEN BN KAAESE

[0172] =] {5 28 3R /M &5 14 2 48 707 DA (2 # 1C 51 & &
BOoOOHEMBHABEANHEAEEE(BRETHEE
B S2LUER - - ARSGTEEEST) B EEBNNEMF
(/2 CPU ~ GPUS) ; f 42/ H /(2 M £ & (8 2 8 & & &
P By AR RCAT AR - R RE ORLOHI R B PR - B G PR RO 28 -
L4 B (T RGB, =2 "rgb, YRVHIES - HEF) ) B E
BEBzEFEE ~EZRF BErsEHR Bl IEamnd
HF) s fE & /15 5 A (context-awareness) 2l {4 K /B¢ &
AlIEmE RS/ EE(BREEYREENE (biometric) B R 5 /
HMEE  mHESF) BERET GELERNEFE

B -ENRERUGENRGBGEENEEEE - WEES -
886910 5556 H » 142 (HHRRE)

107108414 FH YR A0202 1073176319-0
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EREEEE) - R c AERFNEERE L ERERF) B
A BL RS 725 0 B2 — B0 % (i RO B B 48 R (B A0 0 5 i 4
B~ WIEER - N BEAER - HIER - HBEE
F -~ {&HE #£ B I (BLE ; Bluetooth low energy) - HEE IJ

ﬂk

(Bluetooth Smart) ~ #f 3T Wi-Fi(Wi-Fi proximity) - 5 48 &%

Al (RFID) - i i L (NFC) ~ A #8 & 3 49 % (BAN ; Body
Area Network)Z) ; 43 30 FH 43 4 50 K HH Bl 89 19 & (B 20 -
Wi-Fi® - WiMAX ~ 2 K %) ; WAL E S HE R i

JER /(B R/ EEEENE  REER -
B K ETHREERE) MREAFZESEF > 2B E

MR EEN  FARERAESEENRN - 28 - HE -
EENMEE M -

[(0173] E—2F > FHE®EE -5 lisEt - R&E - %W
KB4 B F (acronym) 0 G2 TR, - THEIZE, - T
T4, ~ "#fT&H, > "THREE, - THEEWR
"HERE L > TEHP L, - T8, - THERRZEMS
"RERE, - "TEZENUER, - TISgEES, - T B EH®
sy > CAfUHEES, - THEESL - TEHEE@E, - THES A
"HEE/EE® , - "CNN, - "DNN, ~ "NN, - T#{7

Hor, ~ "EU, ~ "THHFHELER, - "TSLM, -~ T I[F
Eemy ~ THRIL, > "TEEHREL, - "GPU, -~ THEHFP
fE B 28 " GPU% , - " GPGPU, ~ TCPU, -~ T JEH
s, ~ "CPUML, ~ "TEEEIEES, ~ T TEE

" FE R "TEEES, - "TEHERE , -~ T API,
886910 SBOTH - F142H (BB HHHE)

107108414 FH YR A0202 1073176319-0
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"3D API;, - " OpenGL® ; -~ " DirectX® ; -~ " i §& |
TEEe L > TRES, - TERPRE#HS ) 0 T ARENE
FEReghes, ~ 'THEHBEEAREESS, 0 THEHAEEAED
wmEAR, ~ "T&EE, > "EHE&E®ES, 0 T EH
R, THEE/EEL - TWEREM, - TEB L F
Y (T o] 55 A B 07 A% 38 Ry 5 B BE B PR 1 2 Re AR 4 kB E S
EECAHZIEB R T RENEE

[0174] FHHAEYE - (E ] B B K 20 B AT &H 7 =] #2048 I
£ R/KEHREMED &S 6108 br > A L fe # 8 7 75 m -
BhRE/ERERLEFENSEERM - &K 7 HE - I H®
HEWTHEREMEZHS 610 5F 2 AYIRE K/ E RN
HAEBESHEEETHZEZ)N L R e maTiwm -
THHAHY 2 o 20 BN IE AT A AR AV B OBE B G R IR N E A E %
flii ~#HEE - R R A/NEELRE A ELKIHE
EETRAKBALE -

(0175]) [B 8AR AL {5 — H He B A i BR A R (E A R
WEHEEEWNZENEENRABRES - HLTHEHRE > 25
[ 1~7 5% m e m Y QB P RYET 2 E Z R W AE F & BT G B E
oo B—2F > AR ERE R/ECE G ZEA R E
WERBEME  ER - RENER > BEKES-

[0176] 20 Jc AU AT &Y & BY > & &0 By £ fir 2 R %eay 2 A
CEHEARNKSBEEE  TIREERNE ERRTENNTE
HOEHEREIMARTEXRNATERC I ZMHE R > Hik
MATHEREREESCHZERTENRTERERE - BS
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Z o FEFE G oo BAT 4B /1T & B R IR DL B B 5T
BOL 25 5 B 2k o 38 R B P AR T S A2 AR R R IR
R ERNHASREN  AEOREHMEFE S KRB HBHK

a1
s

[0177]) W AMEY » £ — F 5 B o - AL 5 H FF =R & H
703k ZRNFEERERNE THRE > REEONE L
w600 LA RTEH PR TEEMAT ELHK
HFEHUEARENTE L ZHELEELE - E—F -
— B WETHEEA > S 70348 4t B B 15 fF
WH RERA RS MA@ R85 Z GPUO 801 -
GPU1 803 - GPU2 805 - GPU3 807 - # [A {& # f&f GPU
801~807 2 MW R IEE F (E/FEMN ZEH AEF 0] & 5 R
BB K4 > BZGPU 801~807 > H Bl % G kB BE - 1£

—EBHGF ZRNEEILAEEBRE > AMUNGETEER
[% K B5 GPU & kL 810~870 T {EAVWE B 0 2 - 7281 - B J fl
A A PR Y B e

[0178]) I[E 8B #L {k & — & bt &) A i° £ #8 &5 2 F F e

B ITEH RS WEZES20 - & T E » 2 ZEI1~8A%
RIST sV ET VP 2 B 2R T fe N & ol sm B0 E & -

BB R PR MR R /B 2 R E YRR
o ER - REREE B EEZRS20 -

[0179] W% Al 2 & E 7T & & B 7Y BE R LAY - o]
F B 7 51 % 83307 7 & &y < 831 LA fIg # 1€ 2% (M 17 45 B 2 ]
9B &% 0 & 2 TGO 821 -~ TGl 823 - TG2 82514 & TGN
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827 » H o[£ %l AEAYSMEELT « fl40 > W EHET7Z
FZBEIOSUREXRITEREDRS > BEE A BT
BEIDZ 5[ HB33AVREEd <831 - AL —HHE B > TR
b dy < 831 D0 e # H 478 &k 2 [ 25 K Bl ¥ JiE & 5] 81833 2
AT 48 BF IDRY 2% (I $A 1T 4B BE 821~-827 Z fH RV A &1l - B &% —
Koo BNAT S BES21~827#¢ [A & - B fE At 9 AE A [F HY SME ##
{7 > GPURE 2 1] /45 I 52 XX SM(E DSS)#H % DL i 3R 5 SMHAY
[ [F] 2

[0180]) [& 8CH it i< & — B it B A N AL R &5 2 F o (&
AR EEREREGPULHIERMAYERS40- & 7 R
2 5 [E 1~8BJo Al o s B &1 T BT 2 & Z & 1 fE A & & &
NEE - E—F  BRHAOLARRER K/HEGZEM
FENRBEME ER - RENERE > BEERSL0-

[0181]) 402 = [& 75 It B 8 4L K &5 &w &Y > {E 2 & [
NE& o] £ 48 &1 A2 725(% 2 &l 4 1% ) < F i & (A DL &
Yt 841 ~ 843 ~ BASTF A B AL — B & (H & #f E 7300 2 = lin
EfE)EAREER o THEHYZE > DLZ 4841 ~ 843 ~ 845
HFEAURKRE IS BEEH ETEW - H o] £ K IR M
M N - BE2EFHE TEEH - EAEMEEER L -

[0182]) fEF— S F M+ > A DLZ % 841 - 843 ~ 845
4 B By E ] R & R AT g BE 45 DL RS A DL 2 & 841 o
843 ~ 84S Z I PRV EH XA K A N B B E R 1E 2R 840 2 & 77
W HEEDLARGNIEHE - 00 —2K > (M % HHDLA K
841 ~ 843 ~ BASFEEMA E M KR T25 2 ER LB E B /B

>
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Al BER N E M T EINNRE E 4 T

[0183]) [ 9AMRM 4 {k #5 — & Ji B I i (£ % 25 82 3 1 0%
FREXLIARDSCER TRERTEH O RELHEED
B R B A 614 - B TR 0 2 F B 1~-8CHk A 5T & AV 4 &
PRI B BITRE NG M ER -

[0184] 47 It [t R 2 miy A2 % @ 7F7 51 5w /Y > & P
mEGolAgi e on B E A % (@ SM - SMME( DSS » £ &
SMMO 905F1 SMM1 907 - [ #it /Y B 5t {5 5 48 7 B ¥4 17 48 BE
f2 25 9013E LAY SMM 905H1907 - H A& % 7 /1 & 7.2 48 4& 0
HE 12 2 5 7092 /Y 45 3 25 R /ECEE B 28 B2 UL B 7 SLM ~ ¢
[ % 1Y & RS R 903 o

[0185]) =0 - #£ — & & # &+ > EUO 911A -~ EUI
911B ~ EU2 913A K EU3 913B# 48 /x F 2K & 1 [A #Y ¥4 1T 48
BEH BB SMAHERE - B2 SMM 907 ~ 907 » (R il1 * b %5 &
Ay 01T 48 BE R AT [ A M {7 B BE 915 ~ 917 SLM 921 -
3o Bl > BRMATEBEMEA R HE KR ENNE
B SLM » Bl $ 3 1T 45 £ 12 28 901 7] i B8 b % 5% SMLZE [
2 2 HEERE AFEHBEZESMEERTERE &
2 SMM 907 ~ 907 -

[0186]) [& 9B i {8 — & Jifr & F I 1E 1% &5 22 F 1 &
NEERERTEFRIENEZLRIO A THE > 2FE
I~SOARI ST s BT P IR 2 B2 BT R A g5 K E

'

[0187]) AR BL e 2 R o pi 2 5 B 7R af am /Y > & T
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{8 01T 45 BE (Bt )@ TGO 951 ~ TG1 953 R TG2 955)#i & m B
B mE7ZEAMPEREEBE 709 EW T EE IR (B
W EEILH S EFRFE)IN AT EIEE S ISR EHE
S AT 4B PEAR S5 A AR o

[0188] 40 5% A #& K By » f 40 ¢ fi5 A B 7 .2 38 5t A0 HF
REHE 709 > F ={TG 951 ~ 953 ~ 9553 #¢ & H # 7T
i H % TGl 9534 & 56 Bk #h 17 %t & & A 28 UL R & 2 &R
- A4 $2 #& TGO 951 H] #¢ U # 2 1 #4077 48 HF 72 25 9593
7> MEREBFEZERSTALNIEBEEEERE - 50
oo EEALEHFARONSEE R ZTHME L E£BT
FEHETHRTERNTHERS  HELFEAINEEHRF HE
RIAHERTEIEREES HGEEOEROOETZ
18 5t A0 PR 72 € #8709 Py fle 2 HY ¥R 1T 48 Bk #2 25 95921 58 Bk -

<

s
Cor

a5 B2 E

[0189] BMBEHERE AR/ EENRNENE RN EZ T
HEE - e B EHEEB L X F O A # 5% 8t K R AEE R
IERENNSBHMBAEEREL - Pl - 6 EHE G &R
JH B )£ (image recognition algorithm) sl E 45 E i A B
0y % (& &2 B 89 UE — (& 5 [Oo] B JH & )& (regression algorithm)
el 46 & ARV EE DA K e 5 A B Bk 3 nll B 0L DL E
AEEN N FRET L FH O R/ OE P& -

[0190]) meEi ME AR AU Ay M 25 22 F H B X & i & 49 %
(neural network) o« H & 2 B AU &K P& - &K 4 B 0V S
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B By BT B8 49 & (feedforward network) ° Fi 68 &4 B& A] 4
Bt RIFEBEY £ LT EEUERKEZH - 1A - H
BB EEFER ARBMNA 2D — R E P o E WM
o [k B A A S P R UL AT B A R Rk B A E e e
7 4 W 4 A B BY % R (representation) o 48 BX £ B 4 & B 8
G2 EBBAMEMNE FAEER - B S EE N R 2
B 02 A HE B o 1L A 68 49 1% 2 B A & 0V 8 B R R U Y B R &K
MERTHBE ERZEES S S EMBNGE(T#Ez, )
Kt B AL 49 % & (F G B Ay B BRIk R Y JE (L Th AE
(activation function)iy #¢ & (JREI > T mIEE 4 H)E #y 2
W ETRE - RUANRERE#SKTHEE AN E EE W
B A5 49 B B A B B AR BR AL & P = o

[0191]) A % 25 52 H JH 5 0% fe o I A 2k #2 2(E FF 2 M
MoE o A ERERINKEREE - IS HE K a
SEEMEREE  ERAAROEREN A E 2 HED
g FEMU R BEEEEIERELE NI GERNEDN
AT A 8 BTy /N3 Z AR AT - B2 > A8 B o 48 4 B8 HY B
EE2HIGBRELE > BhRKERAERLEIRKENE SO
BEOO M AR EHERARNZENN T IE®, A
fE (labeled)f@ it > st E A RWEUHE A EH L Z B E/ R
EER LB ERERIOEELEZR E& /NS

B BN EBNSREZER - B HREINMERE
L EPEA T & B E SR /NMER o Z AR S
B TR

Jdﬂu

EE}

uT[l
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[0192]) #2528 H E B L 2 1F i It 58 B B ith =2 5 A 2k
IR EEENENE L LEZE - JIHGBEITU AT ER
FHNHAESBERAEHES EITEEZMEERENTHE - B
o EFEHVPTEREERBKIAFZHEUNRSETEHE
A - BEMAMEHEBETHREGE LETHSEEABER P
TER  BWHRN&HELEIGMmE@BRSNAN - BRI
PR EGEEEE ARG ERNC A E N A AL #EM
EFREEEBNWNFITREEFERS -

[0193] [E 105 1% 25 2 H ¥t & £ J& (software stack)
1000 — i (LfE - #2552 H E 10025 sH B DAL (E Al &k &
= [ e A = S A | IO D e R =
e B E - tRas 22 EE M 10028 & B 0 1 &8 49 B8 K /B¢
RE ¢ (F 2 A5 80 & 2 AU & 4R i &8 48 B By 5 P ERR Y Bl SRR
WM - WS 2 EEMN 002 B M E My Has
2 AEAEMERIRRMEZEHRH  BHNONBEL B EEH
it ~OEER - BRABNESTEHE -

[0194]) B &8 rh 1% 25 22 H AE £ 1004 K 2 8 A I 1 a5 &2
= ME 10020y BF 8 i 2R o i 25 22 H FE 22 100458 18 It 1 &5 22
JL (primitive)fif - W3 2 H A L MBS EH EHE X
LEETHEAER - R ARSZ2EER1004 HEEE
HEERMEE G FE EAE N & EL P2 EE N
B FESEEE  HERESAETEEBEA&EELETD
PAIT R EE o HKH > a2 E ERHEEREDIERD %S
EEEZRIO4FEMENE TETOFNGTE - med@tE & T

i]]]]

\

alll

¢_l

W

H
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B #E 5k & & 18 (tensor convolution) ~ J& {b& ) A& LL K& it {b
(pooling) » H B AL 4k & E M & @ % (CNN ; convolutional
neural network )AY[E R ETHH HER - B BZ2EFER
10047F e iR It B St LB M MsF 2 S 2 HEE A BEITH &
AGMERBEFER > BEEEMEEER -

[0195] % &% 22 H 1E 22 10045 = B 1L 1K &5 22 & JE ]
1002 WM ABER BEABEN I AF G EEZL1006 -
sl B AE 22 10068 7 AU 2 1 45 GPGPUBE ) 25 10088y T J& 45 <
(underlying instruction) [ DA 2 A8 t% 25 22 & £ 42 1004 2K ] H
€ GPGPURE A2 10108y 8 A2 0 2/ - 1 A~ & B2 1% &5 22 B fE 2%
10045 4 GPGPUHE RS 1010 Z RV SE | A1 8% - It 4h - 51 &
fEZ2 100688 5 &5 18 B A K i fCHY GPGPURE 5 10105 5 A °
He 25 22 HE 22 100469 B A i 3R

GPGPUf &5 £2 & il 28

[0196]) [E 115 K1 & M i s & V178 HE P KH
BHop1100 - e — & M o - 48 H s # B jC (GPGPU) 110054
AR AR REE M EREEBNTE TFEE 25
BOE %Rl A R o B4 > GPGPU 11008 H # # & &5 7
GPGPURY H & & Bl LL Al & % GPUR & 2K ot & A 7 45 Wl 2 &
HAE 48 B 1Y Bl of 2R

[ 0197]) GPGPU 11008 & = # /> m 110200 27 5 81 F+
WrE ARy E R - L —ERRA P o EW 11025 R R
PCI(PCI Express)7rm ° ZAif0 > X 8 7 | I8 B & 55 € 1t f#
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i

R /e E B E R4 o GPGPU 11007¢E £ 1 s B &5 #2 U
< H (8 A 2 3 BE R 85 11042 R B 5% 58 dy < B BE /Y B 1T 30
TE T MEIKAEANG B R E1I06A~H - 5t H % HE 1106A~H
LR ERII08 - RINGCER 11085 FE /AN E
B E1I06A~H N R HLED 18 88 /Y &= PR AY R AL -

[0198] GPGPU 1100f #F &% h1 5k 4H B9 &0 18 S & 1) 25
1T1I2A-BEI T EH HFE 1106A~-HE AL E B 1114A~B - 1F
ZHEERA T > SERI1114A~-BEE B & JF EHE A A 50 B &8

LE FHEMNEZEEEECOFEYRBERENLES
(DRAM ; dynamic random access memory)=t B T B # 75 By
mEERE O GEHEGZEEEREF IR RE K (SGRAM
synchronous graphics random access memory) » [& 3 B P
e % &+ UL E e B 5 B ¥ # & K % (GDDR : graphics
double data rate)sn B # - /£ —FE W Hl  » LB & E T
22A~NJRH L IESDHERB L ERE BFEEARMEHRE
L fE #8 (HBM ; high bandwidth memory) o

[0199] f£ —&E O+ - & {f 5t 5 5% £ GPLABO6A~H
BREMRENVEE 2 RER  GEZEAANE P 2 & B &
400 - ST ERESZHAUANRBE AR FIHEBHE LLEFE Z R
B HEABEECENKRSEIEGENRE 2#@E L&
Tt EER - IO HEERO T » stEEEII06A-HZ &
EHREEEIT 22D T HEAEHEBELIETI6M T 321 T E
BOEE o FRAEFENFREITAEHAR DI T4 T F
B 7

u“>

i

EH o

ﬁ%ﬂ
il
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[ 0200] GPGPU 11002 % {# & ¥ 6 4H f& DL #2 (F & &
BEEE - MANRESNEN BT &SRR SR
WHBEEEO MM E - £—FH F » GPGPU 11002 %
HEFLETHETELI1022 FETER - L —F W+
GPGPU 110045 #£ ¥ GPGPU 110081 GPUE 45 110048 # 1y 1/0
FAE 1108 HEAEHGPGPUZ HEEWIN E HER - £ —
B il B - GPUZE 45 110014 # # 2= £ | GPU¥ GPUE » H
B AE /£ GPGPU 11002 % {8 & § ~ i 89 ## 3 A0 E 2% - £ —
EHE G T o GPUME 45110081 & 3 & @ 88 > F DL {E % R #
W & kPl H & GPGPUEL V- 17 i B 28 - &£ — & I & & -
GPGPU 11002 ZHEH G TN ERNERE 24+ H
KPR EmRA > ZEREELSH E®AE 110200 & 0]
FHWHE - fE—ERGIHF - GPUELE 110058 4H B8 LAFR T £ 1%
FrE 11020 4 B0 3 £ 4 T 1102 5 & AV 2K BLAE 3 £ R
PR 28 A B

[ 0201) 7£ GPGPU 1100 [ #ft 79 48 55 & DL 3N 4k
AL A PR Ay BB 0 — F M O 2 Ok A 4H B8 P AR = R AE B
Yy EEHEFEN G E R GPGPU 110007 & 4H & - 11
F4HRE - GPGPU 1100 fEHE B RIS HEHBE LD E
# & 1106A~H - L4 > BIFLIE B 1114A~BRH B A9y 5C 1B #8 3%
flg Tt Bl RAEB s EMMER - £ —FHOlF > GPGPU
TIOORY ME TR AH RE fe L IR R 245 © - Bl - #F 2 4H BB A
B — 2CE % B 8L TT B BN T8 (dot product)fg < 2 it X
% 0 HAE R 7 0B AT T A 48 B 2 T E MR ok 2L (S AT
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[ 0202] @& 12/ L (& ¥ — & i B #Y 2% GPUSH & & 4
1200 - % GPUGH H % 48 12008 &L & & B T # /| U 8 &
1204%8 $# £ % GPGPU 1206A~DfY & FH 88 1202 - /f — &
Bl H - BT V)R 25 1204 5 P PCI(PCI Express) U #
s AR E o HoKF R E ZS 120248 B £ R PCIIE R HF - R 25
12024F H | B2 B 46 A9 GPGPU 1206A~DiE 3, - % {§ GPGPU
1206A~D” & ¥ 45 & B 112 GPGPU 11002 & f§l - GPGPU
1206A~DAE &K H Bl 4H HY = 28 B ¥ BE GPU ¥ GPUZ 45 12162k
H# - 5 HGPUK GPUBE G RE K H B 1Y GPUE & (5 2 [
1189 GPU 45 1110) 3 $ ] GPGPU 1206A~D 2 & & - P2P
GPU 45 12163 #5 £ GPGPU 1206A~D > & % ~ By H # &
o MAFEAREESI202EFEFHN TR NTEREZ
R - BEZE GPUH GPUR & 5| 8 £ P2P GPUE 4 » T 1%
NHERERFITRANAALEBRGFE WAL 2 GPUE
B A& 12002 H & & B8 3 (B 4048 — B0 % ([ 48 58 48
) & MM A E i f £ GPGPU 1206A~D&KE 1 £ # 47
WU 5 12048 B ) H SR 1202 BB 0 fE — B P
PR 25 12028 5 $ A P2P GPUE # 12160 H # L& HRE &
P2 8 % % GPGPU 1206A~D -

P a8 228 1 4K % E B
[0203] 1 h° b AT 4 69 & i 41 $2 £t 8y 51 5 28 5 fe 4 R
THRAMBERIREHEANR S22 F O HEHEEK 2T
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17 By 2R B -t aE @ B e 0 R 1S B B B P BR (R BV O AE
@RS - WA ARAHEBR BN  AHEKSEETEHNZS
My @ E R - WAl ATl - R 2 — R &
M 48 A & AT B 4G BR -

[0204] 55 o ornsi M B A 0y M EE W@ R o & 18 1 48 4 1%
(CNN) - CNNE HEfgadE@dEr  DANREREHERAFC
o~ AR (grid-like)IHENER - B2 BB/ - &
B> CNNREFEERARSTERENEZ GHEER > B8
A ERARHE T HEEEHH  GEORBANES K
B oo f£ CNN# A J& v Yy 6 Bh 47 & &% s B pli s /Y " 38 08 &5
(HT A2 0 &8 B o 3% 3R B9 92 UX & (receptive field) BT B 3% #Y %5
BEME) MR SEHBIES 2 H R EEI AR Z
HEETRER -  HNCNNWEHERE  fEEEBE2ER
EHISEBRESLAERZBREGSN B - 8 &b W (E
ECETH EMEENBEER > H DL R R W E R AW
BHED —FNEBORANSE =M & - £5HHKIE
oo HEHEOAE R BEWMBE A > FARE __RBEMWR
RN Z - Bl g & Ry B BT (feature map) o B 40 >
HEeEBENWAERNTEBAZ RN SE ALK T E R
ZEZGEEEY c ERARERASB IS EEMEY] - H P2
B {5 o A K 4 R A 5 AR A2 K A e -

[ 0205] #E BF ™ &% 48 #& (RNN ; Recurrent neural
network) B A7 88 A& W@ B BV 5k > H B IE g 2 B Ay [F] 68 =
fiz o RNNFE M85 A [F 8 o 8y i & @ g I 2 B E B 2R

]]]1
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HPr&EREMLE - HARNNEYERBEERAY/EE - BE
K B RNNEY B i Bl 2 2 /08 7 #2 8 FH B B R s 3 A4 7 51
FTrRENE ANHEGE  BEIARERKEREEZAXSE LA
BHHAMENEZE HBRIBNAMEGGES EREUZ A
Sy oA M AH ) > BhREFAE RNNS I A FH RN eE = iR -

[0206] T Hak HAYE 23R ~& 1L AT 88 ~ CNNRLK
RNN& & DL K 1 8 0 Bl 3l 6k ke B B iz S AL By R g 2 & &
W — @i - R 7FENE > BESHHE B REESEARR
£ G &7 BA B A A R 2 O B 0 I B R A B RS — A AR G e
A OB 5 RE AL A R B — A Ay IR ES B E Rl -

[0207] F 4 Y o &6 1 4 4 B8 A % (£ A 20 #E 17 2% & &2
He e XESREREAHMEEKBNKRESEE  A£XRESEET
(ESEE N OIF e o O S S = = ' : O RN IR L
B HGBEHENEFEEE —RBREN ZMEM - R
HEEE - RHANIREETEFEERL - Al > @I L
ShEVRE R e X T BRE AP 0 HEREE R RS S
Bl By R R O R R

[0208]) ff ¢ 52 F v 5 /Y 5% B i 48 4 % it AU ith
iR Ui S > DL T R 2 R R B2 R A Y R U R Y
FrEhes > B2 BEMEEARNREEZEEOTERNE
THEAEMGI D > Vs H - ODFBRSEF) FESEHER
S EEAFEAUENENET T TREERE LR T K
ST c HRE > FEMEEBEEN W ABNANBHR
AT GE TR BCMH BA ME 2K B2 B o Ae R IR K B Y B BUAE RE

K&
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EHAREEN I mEOAEEELS R EANEEE
Wik — R BEMANEWNETHREERSE > BBEERHAED
S D i N 1 TR

[02090] — H & 4gps e gt > 2 EE g e E H
F 49 % DL Al SR 49 B oK TR R E R - B2 E R A S BH A ] £F
AN BEEELRMEEENE HRE - RENKEERE
(backpropagation) By i F] DL 3l &f fi &8 4 B& 0y 1L [F 5 0% - B
ARmEWRODG AN EENVHEE - £ H 8 KR E (oss
function) Al g8 7 {H & 4 B < B O BE & 00 P 80 AV B (% #F &
Tt ME  rsEETKTHE FEERNAEBFREEER
FE&ME ML T BEARA R EARESEFEG WD W E R R B
mEE  HENEREMCAHAERERREEREYE  HREZEZHBE
B8 f &5 & T [% 3 B )% (stochastic gradient descent algorithm
YA DLSE 37 4K 4 B R BE o

[0210] [E 13A~B i~ # M & B & B - B 13A
M CNNNEY & fE g - WA E IBAF T4~ 0 FHLF

B2 R OB B (b Y T &6 M CNNAE B U #6 l A &2 18 /9 4T ~

&k K EL (RGB)REK 73 HY H@r A 1302 - g A 13028E HH &% {# & 18 =
(Fla0 » BB 1304~ EEEIZ0OEHE - HZHEERED

A SR R MR T B SH B 5¢ & B BB 13082k e B - A 58
ETHHE TR AN LRI TR A G2 E R > O
o BB Y BT BE 4 RS AT AL HY - B 58 & % 2 1308HY B H AE

WEMARKEEBESEW O SR - 562 FE %K I308NHYE
fbe (E FHIE MR A MU E MK at B - IL JE BT A B CNNE Ji
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% Fl F 56 & 2 22 & DPLAOS - fl4 - f£ —E£F T > & &
J& 13064 & 4 A i CNNHY B iff -

[0211] & & J& o F it ot 72 2 > HF [A) 0 A 58 & 3 #
J& 1308 0 5% B By [ 48 K W BR GH BE o (40 1 K A R JE 50
cHEE B F@WLETCHE A AETLE -
Mmoo WmATE ey - N — & 2 & E 0 e A (IR
ZEPAEZEEN>AREBEIRRER ZG1E - Bl
cREHWmE R - HERERBANZETERE
BEoHEmadowEza T & £EBERENETHHER

(dimensionality)[# { & 2 B2 CNNZE LE 2 iz B K &2 B #Y — {#

W}

B -

[0212] [E 13BR 4 /£t CNNZ % & J& N 7w & M 5t & [
E% (computation stage) - ¥f CNN 2 & & J&g 13120y @ A BE 1¢
EREIBI4Z ZFEEEFHERE  Z=Z(HBEEBEEHE
P E% 1316 - {5 I B8 % B 1318 DL & o (B P& B 1320 - 5 15 /g
BU4EZERHENIZEEERE @R R EHEEE
EEWHBHMEENSREE AG 2 ERERE  IAOH
LUEE & H It B CNN@ A By 70 32 (E o

[0213] fE&ETEM B 13169 P17 # 1T — £ 5 18 DL A4 1
AHBY G M ER - B EM K 13168 & & 15 47 & # (affine
transformation) - H & g # B E & & M ®mm P B
(translation)fof & & - [ B G IEREE - V8 - EHLLL
RZLEEpmHEe  EEREFEFEREETRATRER
SRV ok B W (B ot A T ) o ERE R K E R B AE T
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BA Mt B 5 B0 & s o i &K T Bt B AE i &L T 2 B B i 4K T
REHENE SO FANER CEHONE - - BEEBE1316
A Bt SR E SRR 1314 2 78 48 B B 4 pl Y B 4H B9 43 1M OE
& -

[0214] % M5 b gk (85 0 25 P& EX 13185 3 £ {5 M
o P B2 1318 - & {[f 4§ MR & (L & h Ik 42 M S5 b ok B g 2
FEMBFBLRBEERIAZEEHERB B WE T INEEHE
B IFGRMEME - AERREENESEELRE - —
{E % Bl 42 A & & M B W B JT (ReLU ; rectified linear
unit) © HFEH R E B f(x)=max(0,x)8) & b ik & > {7 E 1L
1F 0FE #% £ FR (thresholded) o

[0215] th {b PR BE 132048 A b Dy gg - H DUKY 47§ Y
Z % E G it (summary statistic) iU U & T8 /& 1306 2 B i -
{5 A AL T e LA #F P B & 8 JF (translation invariance) 5| &
EMHEHERE > FEHBOONTFESGRE (LA E S -
HEHTPENAZENERm A BT LHALEE LB
HUEBEFEENEFEREFTATUZA AL - ££ M6 E 13208
HAE S BB - BFE &KL FHEML
PU R 1288 80 {E (12-norm pooling) » I 4h » — & CNNHE i
A EFEMALEE - HREY - BEE S KA R L E
BEREEAYIMNESNEINERMEE -

[0216] *KE &ME/E 1314098 i B F g i T — & 1322
B o T I13225E BEIN N EE RS T 2 E P E 1308K
o — o fld B I3AKE — & T 13045 B &
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R 1306 [AH5E R EER LI %2 EHEE 130825

[0217] [E 145 4t o~ &0 M 28 57 o &8 48 5% 1400 - 11 38 §F
&5 48 B8 (RNN) > @988 2 Jc Rk B8 2 B 4 k% 2 B Ak B8
Ay Bt o RNNAE 5 & i e 8 DA & fE 5 0 & 17 - RNNZ
fEH—MESZERABREHREYRKER A A 2 F 5 TE M
KA o 4 - w] fE A RNNDL G 17 45 5t 58 5 12 2 {6 2K 72 Ml 45
B AT T o2 Pyl ey B ok R By F - [ 4 B9 RNN 140058 #

AR BA W OAJE 1402 - HPEUrdm A m & - HLLE it Ik s
Ty RE HY e J2 1404 - AIDAERE iR B 2 T SR E L AV [H] &8
) 140520 & I DA W &5 SR By B J& 1406 - RNN 14004
NEEMPERKER FHEFHETBENRNNZREGRER
K eE R d 14050y e B AP BRI 2 2 & - NG EHY
0 [ A BB - [ ek J2 1404 2 R 88 4 h e Al iR 88 A0 AE B A B fE
BN AR E -  £F —REFEN MG A )M
b= ek j2 14045 B - 5 " A (xo)FE F H L R B ¢ 46 A
(x ) HI B R 2 B iR BR & R D B ek Jeg 140452 B - 45 € BY IR B
fE i Et E Ry s =f(Ux+Ws,;)» P UNWREZEIEMR - 8
f— R R IE &M - &2l 4 1E V) sk B (Tanh) B¢ 2 7 25 o0 B
f(x)=max(0,x) 2 BEFG » A0 > {7 FZ ik & 14045 £ B 8V 55 &
B2 ok B ge HUA B2 RNN 1400 2 %5 € & it 4ff 6 2K 82 1k -

[0218] B 1 k7t B A CNNK RNN&E B% - o] 20 6E 1F #%
g P ER o —@ A RNNER AR ML EDLSTM
long short term memory) RNN - LSTM RNN{4f: # & 8 E
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HifHM - HoREHNEHEESOREFY - /£ CNN EHY
BT E K EE S @ (belief network) » H E A H O
CNNHy &g H LB U N X EE @k ey 5 A Kl & - FE
& = 4 & (DBN : deep belief network) & &£ Bl f# & 4 B
(generative neural network) > H {4 f1 [ 1% (P& 1% 7Y (random))
B EHYZ & P 4H B - DBNgE (F I & 25 i B B 22 & (greedy
unsupervised learning)’K jg@ ¥ @ all 4k - B EZFE B R E AP
MR By R E MR HBEE R I DBN 2 H & DR
it 7H §1] 9k 1 4% & #5 -

[0219]) B IS M EFEHME&H@EBENIHLTE - —H
GEMRCHEEBREEL AlMEMERGHERIHRE
B 15022 FIl 4 - & fd 3 F 12 48 15048 # 38 | 2K 2 8k 3l 4R
HEEVER IR - P9 - B 102 % 85 5 H fE 22 1004 0] 41 78
Ry 8l GRAE 28 1004 - gl S AE 22 1004 58 ) 2 £ 2R gl 9k 7Y 1ff 48 48
B 1506 H 27 88 oK 3l 4% By 1 &8 48 2K 55 A FS b BT A /Y P AT R B
B R KB SR DL EE A S SRRy 1 AR g 1508 -

[0220]) 5 T BAZ AN 4R B A2 - 7] BE 4% M 5085 h oF %
EEOHEHEINSARENRESRE HEUEEVRIERE
Ay 7 20 1T 3 Sf T -

[0221] B BEWMEEREETIIGKETEEHER
WEE L BEEINRER S 15026 1 B A R A 8 AT
MBI AR > NEPIGERNEREERAC AW
HH B A H M@ 2wt ot T8 o0F - @i EHEE A
HESE RO ES A ENE A tbe - #EE
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BRI ERE - I RERISOAgE ETHELIHEE
2l R Sl SR BT T AR B 1506/ R B - FI SRAE 22 150458 1R fit
T HLUE PR SRAY &€ B8 150677 % (i IE & [0 & 8 7
ERErE AERESERHESFER G e - 5l &8 ERE
= RS B PR B oG A R DL Bt K A R R AR Y B W T B R
A s S| O = & = M| R el [
15080 %t 0y &% 51 B A IE W ME - 5l R By 1 &€ 48 B% 1508 % & B
HEHEEBLEREEMNBEENRSEEER

[0222] REGEEMNSEEFRAELTHEKESEHRER
MEMIIREAFGHEZTE KWL HRRESE
- dll SRE R 150258 B 55 0% A T ] BE B AT B W B R Y B
ABER o RIS &M 15065 £ RIERoTE ANEE
THEHHEREMN W ADMBEREREEMNE  E£EHLRE
ERdlS U EEZBESEME > HEEMETLEREERSE M
ZHEBA HEER 2P| RAy M @B 1507HY B o IR AE (E
ARE BRI &R ETEEEN > H sl ERNZER
FEEENWAERETER &R -

(0223 h M EH A EMAREEI &K LayERE - F
EENEERAEETRIIKER EI502F G EMEE 7ML
TR ARBENERNNEEN N - EHEE HEEE
HHER CHRFEERE ABRKE DIl &EY -
IR T B2 AR Bl AR HY AL 49 B% 1508 DU AE A T B Y W 1A Fll 4R
WY F) B 48 B N VE B RV RO G N O JE BT AV B R 1512 -

[0224] fm 5w 85 B AV R BB B - W% B 5 E 48

A/
gy
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W RAETESNE BB RNBETEHEE - I
REMFE—-GFHEEEE - GEER T B Z oMK
1 0 i I

[0225] B 165 i 7 A =U2 B8y HERE - o i =28
B Ry R 2 E oy A Z0ET B A B DL AT 85 B Y Bk BOE Ay
R IR IIRIER - oAV RE RS EREE S —
B E T HREMSEHEEEGR -2 E - G E
11009 15 E 173 HE i B BEor 1100 - R ay > 5
fii 2082 fE & 1T 12 BV 17 ¥ (model parallelism)1602 ~ &
#F 17 14 (data parallelism)1604 5 15 A B 55 ) ~f 17 74 1604
& -

[0226] 8 &SP 77 1 16029 > 4£ 73 A1 2L &R & & 1 [H
WEt B R ESHE —H®HEK 2 AEW o ETIKE - H
(AN e S D < = R i 2V NS T N A i T Q
gl of - 12 AP ATME 2 e B AR A BLE EE B Fr 50 oK Ay R L EY
RE T o oy IR B MK R 2 F [F T2 BA B RV BT B BORE IR H R
M Zdlol > HHPTHARBZEEAGEL S E —5H
BEHREERT - &G0 F - EAEVFTHEAALET KR
@ < F BB LA R -

[0227]) f£ & &P 17 M 160400 > 55 A =0 4 B8 2 A [F] &
BRE A BAEA 2 EH o H A BRI E R 2 A E Y
Wy HEEcKEAEGHVER  H£EHBEHN VTHE
AEBFEENENEE B PFTIHIRSEZEFESG S
HREKEAFSMEGEH BV EESEORN - - HULESE
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M@t AR EEREN TP TFIRENNSE -
S ECF AR E R Z 78 Bl RS R R 22 B
(Pl > HE - RE)XEHNKESHEETEY 2B LT -
SETVTHEREEZES2HEERNTRAZHE A RS - ERER
AT E R ECR 287 > JEbr T EUAUR 2 Bk &1
& B 2 2 B A e 5 o R F B AE A o jEAh > BEDLA T
OAEEY HAET AN E R AT Ay E B o H o0 R B 4
Hfe & B 2 B EH e

[0228] {40 4% & fi&l &1 &= &1 B & 15 % [ GPURY 77 41 =
AROT o EEHS o ey E IR E R T 1606 o & {F G ES
fE B A Ay 5 BE B > DL (E &1 B N oy B #Y GPURE (£ A
EE R iy O R N il 15

[0229] 73 4 =0l F 38 0 AH 3 00 A2 B — % &5 E 8y 3
S AIE o A o B IE AT A EY 71T B B 45 K GPGPUE & A
Bt & B kEE>MANENEIE > BFEHUEES
P E GPUR GPUE FL (# fy K 0 28 & U & R [F 25 By £ 1la -

T g s 5 E E

[0230] fEfE I a5 2 B KA S B K HEE - B
(BEARMEBAE - B 8B KEMN - 05 P &
s BERUBCHEGHEBANRSSEETREANRZE
TEFRABE T —F c BERHE L EHEEEER AH
WEET(GERHANBHR A ENAEER T ZHH - §l
0 - B LB IE A BE 4 RE DUTE AL AR P T AV ) BS o ER
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IR ZKPEFRZEN - PIT RS MAERSEE REEIKE
B e R DLGE A EE Sk A BT OE 1T AV B B R A9 gl SR & RE & 2K
KROAKEHEARGUERBKBPFTREESKEBE -

[0231] PITmBE S MEARBSELTRATE & BIE
A BEERERESHS  ERYE R - B KE BT
Hl o BE 5 A 0 2R B 85 B E B ln DL B B BN R E Fll 9R
A By E RERY & B R SR e B AR R o Bt P Ak 89 P AT
Bn PR OESRE BURE BE R RN B X B B DR AV H WY AY 1R FE OF 48 & R
ZHRENII GO EncERNESHEBEEERFT VT P

ERERREREHEGSHEZE -

[0232] VPITRBESMARXREMK O N EHEI LG
#E 3% (ASR ; automatic speech recognition)Hy f# 28 &2 H K
A ASREBREEHERZFEITHEESFIN(HGER AET
Fe Al Ay Dy e 69 Bl & - (8 F 2R B &8 g ok 0y 0 2R 18 25 B2 F
E 2 EE Je Al F A 70 ASRHEY & 5k & W K 12 & (HMM ; hidden
Markov model) f1 & 7 )& & & % (GMM ; Gaussian mixture
model) ” HL f{ o

[0233] V17 B &5 0 28 % &5 22 H UK BE ¢ (8 A 2k 28
BEAESRE HEYEEEFEMNHRHEEEREAKAE
ERRNANETN M AZREE2NEL - RHEMBEARES
mEHGIERBUFAEASEESZEEBREGEE -

[0234] & A 7° % 28 2 F 8y P17 = # -V & 8 # o 5l
KPraemAEBEYG  JlSKVFE—KEESE T HEREHEM
2% GPURE — G Bhall 4k A0 % &1 BF ~ 2% GPUFI &f 0y & # {b -
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BRI rEE TP TREEGSEFEE11002 5 E P17
FHE & B B C 1100/ B 12002 % GPUSH & % %45 1200 - 8
Ry HERGSZEF VTG KRB EEREES T HE M (B
eEet B ERaE AUKE E HE) I EAKYD R PF1TR
HEs e

[0235] [ 1734 i 78 Y 55 A Il 4f 69 5 2 3 17 #E 5w Y o
MRS R ARG SOC)I700 - SOC 17005 8 & s # 4H
> BfEAERE M 1702 - 12 & B &5 1704 - GPGPU
170610 & 2 #% 0 B2 BE 28 1708 - SOC 170045 25 4 1Y & F& & R
FEER1705  HEMELXH &R FERE  ZHEXH &R
FERE IO ZEBEMBAGF 2 SBFEINN - @A RS
Oy RBEEMMEEL ALEEHSERBRSEE LGN
HE SOEEHETHEWME ERES A - 14 > g fEHSOC
1700 — (B M /E B B £ =AY £ 26 & 48y — &6
77 AEESOC 1700 HE AN EH THEFEFPHEH T - SOC
Gt HERHAN G e BERB AN ELREE -

[0236]) fFiE B HIR » & 45 E B 45 1702/ 11 8 iz # &5
17045 FOGE M TR LA A B E B E T - H 48K B 451702
Ae 20 HE & 8 = M M (P40 - 4K ~ 8K) R & U A8V B G B AF
W - N HAMAFERERE ATIESR ELEE1705F /Y
% es o LE R B 25 17045 & s HI AT R 65 A R ER B AE 2 A
fEHI G G E N EARESF RN RE
FPETUSEBER - f140 - H8 kB &5 17048 02 H RN
EEMMTEMREN EETHEBBOCNNG L RET - [
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I3 1% Ui 85 %0 51 B (% fH GPGPU 1706 Ff # 1T o

[0237)] £ L ERFE S 1708 W IE G e - A LI
Bhrh 4 5% PR B 25 170200 17 & R B 25 170457 # 17 0V & B & B
FIEFZBERETN ERMEN - 2 &0 6K 4 170878 48
ER RlE RS > LT 8 Al B GPGPU 1706 2 #E: #
STEENDHNREBIER - flo - EMAOEMEENZ /DI
RELAE Z LR 1708 EE{THYER AR 2K B I - 15 M ¥ A8
AE H Bt % M5t E L {F 8 81 GPGPU 17065 5t & L {F & f #
#H &G L oL M e 1708 - H g #l # GPGPU 1706 2 #% £&
HEEEDE T -

[ 0238] GPGPU 1706t BLFESTHEHHE r G2 S E
T EMAEBEEREBEBETIIO0NE B HEE1106A~1106H
KI)HRHEE - {£GPGPU 1706 NIt EE B X E# BB
REAUTZI SO &M@ D ETHEHEESENE S - 6
M > GPGPU 1706 “ AN ETHRBEREETFENE S >
s f4fy tEHHEER -

ENR i R

[0239] B 187 fic % & it W 09 B B % 4 18002 7 ¥
o JE & FEE B 0 &4 18006 — B % H R B 25 1802
1 — 50 % {0 & P B 25 1808 » I [ o] Ay BE — R 25 = | A
B 24 2EESILFEHEAGERNEARBEN K HE SR
1802EC R FE 3 1% 00 1807THY Rl iR 88 2 4% - fE — BB H > %
4 1800/ €1 & 12 & R | % 4 (SoC ; system-on-a-chip)f& #5

886910 81K » K142 (38 HRIEE)
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BEFRNNEEFYE  MDARNETH - FFHEERAXEERF
5 -

[0240] Z 4 18002 & Jin 9 56 B & (B B & £ H N)
ENFARGSHER G - B K EE TG &Y 5%
(game console) ~ {7 &) #7 15 #% (mobile gaming console) « F
PRk el RN - E— S FHA F > RH4 1800517
BB  FEEBEN PREEEENTHPENPREER -
EREE AFIS00 B HEFERBEES L HE Z W)
FRHEE  BUBREFRIUFHEE FERZAEER
& I & 1% (augmented reality) EENEBREHREE - £ —
EEWA T > EREREAFISOOHEHLE P HLE -
HA -2 EHEESI1802 ki —= % B P & H 25 1808
&£

EAENEE T -

[0241] f£ — £ FHE f - 8% — =% (# fE 2 &5 18025
EHEE RS 01807 AHMEHEES > HE#W
TH > ETHAHRARGEREAERENER - £ — £ F O

oo —HZ(Em SO I1807THRAERIE HF ER S E
1809 - ff — L EH I+ - F5 S HE 1809 R EEFETE < &5
B (CISC ; Complex Instruction Set Computing) ~ {5 5 5 <
B 5+ B (RISC ; Reduced Instruction Set Computing)zk &%
#HE+HE S ¥ (VLIW ; Very Long Instruction Word)it+ & - %
Bn P25 %0 1807 & & ] m BE A [F BV $5 S #1809 - H o] & £
ALUREHERS%E 2 E (emulation)Hy 15 < & B &5 &
LIBO7T /R HERBEEE - 8GR R H &S

886910 382  H142H (8HHRIEE)
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(DSP ; Digital Signal Processor) -

[0242)] fE — S EFJEH F - EHEH G 1802 FEHRIECE
g 1804 - HUJAN 2818 - /e PR E5 18028 B A B — N &0 TR B 2¢
BTN ELREL o A — S E R A S o PBREEES GRILHR
B EI1802y S HMF ZH - £ - EFEHA T - KBS
18027K {5 A3 #h & P B () 40 > 28 34K (L3)) PR AL =k % 18 & 1R HL
(LLC : Last Level Cache))(CR4g rn) > Hul L F R A 2 H
B EL — 2 1% (cache coherency) #5 flT #Y p& B 25 1% /(s 1807 Z
B o BT 17 o A8 ZE 180615 B0 S i 0% B 5 1 Jia B 25 180214 >
EFEHRNEFEABEBEEE B A EEYEE FSF
W BEGGFS  FHEGFS MBI FSUEESER
HHFa) —SLTFEITRMEATFES  AREETFSE
AR E S B PR E5 18022 B

[0243]) ff — S FJEH F - EEE 5 1802t £ m M
es R ARISIOM LA E X EEEI > BB REGE S - &
T} B¢ B 25 1802 81 /1 £ &% 18000 H & 4H 2 & /Y #& 4 (5
Bt o AE— BT 0 R I800fE Hon# Mt " lE L RAHERE
o BEfEEEREES & T E 18168 A # i (10)#% # &5 F
fg 1830 - SLEREH ST I8l6e EXLBER EE R 2 &K
18002 H & 4 4 < fE /Y @ ZR - [[) BF /O il 25 o fd (ICH :
I/0 Controller Hub) 183042 ft X 1/ # /OME K HE W /O &
W ER - — B+ > mERES 1816 & i (&
BEfEmHEEN -

[0244] MEREEFE 18200 DL K B EH F K E

7

A

i
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(DRAM$ B ~ FFREE K F AL B A8 (SRAM)E & ~ TR
EREE MHEXREEBEXNE A ENRELIE /R
ERERN-—EHEXKREEERE £ 8T  LEEEE
1820RE ¥ E R A M 2 & 1800 A KL B/ - AL EER
1822 ) 5 < 1821 » H At & — 20 % {ifl & # 25 18023 1T Jig A
SCHETRE BT A - AL IR A2 1E & &5 0 fE 18 1678 B u] ZE Hh I B P
Pa P 25 181248 £t > H Wl B A{f i B 25 18027 — = % (i & 1P fa
H 25 180848 &1l > DL 17 B 2 A 4 e 2

[0245] A — S FHEH & - ICH 1830(E HEBREE T &
AR I/OPE it PF 2 72 7 50 18 S 45 B 182000 2 B 25 1802 < 1/OfF
# A (H A PR S R FE &l 25 1846 ~ B A /1 [ 1828 ~ I &7
W 3 25 1826(H 40 » WiFi ~ BE 5 ) ~ E M 7 & B 1824(f]
wmo ek E - MAELEERFOUKARBEER (HW - @
ANEBF2PS2NEEMEE ZAHE A /OFEH 451840 < —
2 % (6 3B A 5B F1 B R P (USB) % il 25 184278 5 i A4S
fgr 2 iR R UF BR 18442H & o W BE ¥ A 25 18348 W] AR B £
ICH 1830 - f£ — & & Hi fl B > = %0 Ae 48 B& 2§ 25 CR 48
MR R R B A E R PR1810 - K H B HYZ > 48R HY R 481800
Foornau ERy HIER BIEY > FER A A AFEMERER LTS
Mg g - Bl > VOFE M &5 fE 18308 £ — = %
{6 pa B 25 1802 B & > AL B e 2 &l 28 & @ 181640 1/0 %
il g5 g @ 1830 W] & B L /NEE e B 8 0 &2 I EL E
T E B g5 1812 o

[0246] B 19/ B A — 2% [ & & 25 % 0 1902A~
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1902N -~ fTERERC BB & 25 191400 K TR #G [B P BE B &5 1908
LRG0 B MM THE - - RILEFHREHEERZ
LM E 2 F R (S M)Ay B 192 &% %ot fF 58 DL LR
fEHHERSAH ZZENEM A RKEFRFERN - BEFR
MRER REGSIVOEEREZEACGFEITESREREZNH
ShR% L 1902NHY 81 A BY #% 0 © R PR 85 % 0 1902A~1902N 2
& BB ZENE KRR T 1904A~1904N - £ — B F
WEF o HEEEEGSZLOTEASE — =% ML RIUE T
1906/ /7 HL -

[0247] N &R HLEE JT 1904A~1904NA 2L H Br HY B T
1906 X % £ & ¥ 25 1900 N #Y R B & 1§ #& 70 & (cache
memory hierarchy) o R H &0 1B 88 70 J2 7] & 45 (£ & (& & # 25
LN E D —FIES RER R — 2% goay L F 4k
HREC > BE 28 (L2) ~ 38 (L3) ~ 44k (L4)E H & 4 /Y R EL
Hop B s EBLLC AR S RATRE - 1F
— 6 F i ) A o PRE — BCOME B ER 4 FF & fE PR EL B T 1906 K
1904A~1904N 7 I 8y — B4 -

[0248]) £ — S F M F - & B 25 190078 0] £ 1 Bk 4
N — 2 Z MEEREZESRGSEIT1916 K R4 N EZ 01910 -

— WL EE R A E TI0I6E ML ENEEBERE > &
BN EBFEHEME L HEERBEM W PCI- R PC
(PCI Express)) ° Z & fUHE Z .0 191042 it f j° & 7 /2 #
4H 4 7Y & o 58 45 M (management functionality) o
TR T > 2 REZLIVN0BE - (FEEELER

Bl
oA ot

|5

R

il

12
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W94 AUEHRHSHEIDBLEBEECRENE
Y -

[ 0249]) ff — S B 55 il B > 5% B 22 % 0 1902A~1902N
Z — B % FHEEE N EE 2 (T 4 (simultaneous multi-
threading) Yy X #& - LB HE MO & » R &K R HZ 0 1910
5 R AE % 45 B B (multi-threaded) B R 7 38 Fe #8 1F & 0
1902A~1902NHY 20 4 - Z 4 A £ 0 1910 1] 31 5 ith 1 #5 &
JJ P2 B L (PCU ¢ power control unit) > H & 5 f L84 &
B PR 25 A% 0 1902A~1902N A [E F e BE 85 1908 2 & ik R& /Y
i 48 F04H 1 -

[0250]) 7 — 45 i 4 - 52 3 25 1900%0 4 # & £ [E
o E 1908 - M ITEPE®EER - £ — & F gl
oo B RE B 8% 1908 B pi 4H /Y L A PR EY BE JT 19060 & 451X
BRAZ L 1910F8 # - H B — = % (HE 880 E R %6
1914 o 7 — 26 5 ) fl b - B s #2025 1911 8 [ P R B 28
100848 # - AMBEHEP ZHESRW T - EH/BENH
NES c AE—EEmA P BEOonEMES 19110 B&HE D —

HEEYEEEME L o HANESE  NTBSEEP R
FE 25 190850 & 4% LB &Z 0 1910 -

[0251] e —S&&FFm Pl F - EHENERN G =EE T
19127 A8 2 B2 B 25 1900 N ER4H 4 - 2810 » "I A & 8y
HE BT B E B YA E - Y G E (switched
interconnect) s H & £ fly - & & £ A H B F B R AR T -
fE— S g H - B PR B a5 19084 i /O 45 1913 B 13
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N O 191258 B -

[0252])] Tm#MET/OHELLI9I3RF L (A& X JFEAYT/O
Ho# B/ —F o B E S FEI/OH E (on package 1/0
interconnect) » H i & & i g B 25 4 (4 0 =5 %Ee & A A
WA FEEI1918 AV B - B ZeDRAMIE 4 - £ — & F
W B R B 28 %0 1902~1902N 7 & & F1 E P Bz B 25 1908
fE i A SUEL B A 4H 1918(F &y 4L A & 18 SR PR AL -

[0253]) £ — & & 5 F - = B &5 %0 1902A~1902N
BT HEESCEEZEENEEZL - E£5 —FROT &
B 23 % 0 1902A~1902N % B 45 <
set architecture) By 2 E HY » H 1 & B 25 % L 1902A~NZ —
HEZERTE —RBHSE EAREE
—ECEXNIARESELFE - E—EBHHUF - BEHEBZ
L 1902A~1902NZ IR M AR B REEN > HF EAHHEES
D RHEN — R ZEZ L BRI\ R HEN — =%
DRZ OB - WA BHEEBI000 L —HNFERER LE
T BCCE i R bR 7 OH B4 4 DA A B LAY 4 7R 59 SoCTE S
R

[0254] B 20F% o] B & JF & ¥ 25 2000 5 $E & - H o]
RBIEFPREHERE TN SAEEERREZ OB SNEE R
B o fE— S FHA F - B R E & haE RS
VONMHEKHEEPERS: PN EHRARALEAREF
EHGAERETNGS - E—LFHEMS » BPRKEE S
2000 FE L E MG ERNELERE M E2014 - LEE T H

886910 B87H  H142H (HRIEE)
107108414 FELGESE A0202 1073176319-0
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2014 A G RAE - — M NE BRI - — 2%
AN PR R /B B S AL TR AR BY S E -

[0255]) £ — S FE @ § - B P k& H 45 200078 & & &
TR 2002 AU BE BT ENRBH 2B EE
2020 - AR PRI S 2002 AN — N L EE BV E@HAER
AP E R KEEZ RS REKERE T E T F K
gy oo AL — S M H R o0 B PR S 20006 55 WA 4R R S 28
512006 - ) DLIE B0AE — B0 & (41 52 4R 05 A& =0 2 6] % 2F A8
5~ AR H5 20 A5 (transcode) > S 4R 05 A8 0 EL R (H A R
) & 2 MPEG-2 /Y &) 88 [B 1% = % Ef (MPEG ; Moving

3|

AN

Picture Experts Group)#& =, - £ & H.264/MPEG-4 AVCH)
S #E L EH 48 B (AVC 5 Advanced Video Coding)fg = DL & &
ZIPEGHY 8 & & & ¥ T. 72 +1 B (SMPTE ; Society of Motion
Picture & Television Engineers)421M/VC-1 Kk I & B F &
% B (JPEG ; Joint Photographic Experts Group)f& =, #1 &) &
JPEG(MJPEG ; Motion JPEG)#& = -

[0256] £ — S & HE @ § - B k& H 45 20008 75 & B
£ 1% {E B (BLIT ; block image transfer)5| 22004 - F DL #
1T Z 4 (2D) i} #& &5 (rasterizer)ZE B > 0 & & 7 T & F &
1 {# #y (bit-boundary block transfer) o 281 °» £ — & I #
s [ EF EH 5] 2 (GEP ; graphics processing engine)
2010 2 — B¢ % ([ 40 4 2K # {7 2DE £ EH - £ — & &
T EBREREESIZE2000 HRNETERERAEEESIZE
BE=Z4¢CDIEPFEREKAEBER -

886910 5888  H142H (3HHRIEE)
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[0257) /£ — & FHE B - GPE 2010/ #5 A i* # 17T
3D## H HY3DE 4 2012 > & # H F B £ 3DE A ik
(primitive shape)(fl4l > JEE - =B F) LAYk H o &K
B4zt kEF - 3DEK20128FELILHNETSHE
T K /20 tH (spawn) 1T BY ¥4 1T 48 45 3D/ S T & 4 2015
By a2 U R B E LD RE JL fF » E RE (£ A 3DE &R 2012 DL # 17 4%
72 H i > GPE 20102 & i § 5 & 5 & A2 & 42 2016 - H H
mERAKETHEER & H 1R KEH (video post-
processing) fl &2 & ¥ 58 -

[0258] f£ — L& M fl 7 - 4L A8 B & 20168 & & E 1)
e RN B B or >0 M LLET — 2 (# &M HY & 58 &
B oo B2 AN ARSI - 7 EH BE 5 #5 (de-interlacing) DL K
B AR 3R 3 T 5 4R 2 15 51 22 200609 15 1 4% 05 I 3 - £ — ib
BHEA S - HEER0I6EIN M BERTEELE T > A
PLEM AN AE3D/E R F R 42015 E TS 1T 48 - P &
B AT 8 B N AL B IS AL 3D/ R T R & 2015 Z — B
ZEEPHMTE T ENERSERRKETITHE -

[0259) e — & F M B & > 3D/ T R G 20158 1
AT HIDER2012K FRBE GR2016FT E LAV T E Z
B - L — BT > BRI IENITERTHE KRS ID/MEK
B2 T H 2015 HAEMmAMTEHEEE - DA MR KA
ESEFAKRKGUTHNRATERTER - T EREBEEP
MATHI L ZEY] - AL EHEIDRERNITLE - £ — EHIE
Bl - 3D/ERS T A 20158 FEHNRTERE S KERD

886910 889K  H142H (FHHRIEE)
107108414 FELGESE A0202 1073176319-0
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— WL EANEBRE -~ EHEEA T > T RGBS
cHefmgrakJELRZRERE  HAUAERTE Z
HEHENABHA#EFERR O EMN -

3D/ #S R

[0260]) BEI21 R KB — L& i O AVE P iR s 2 B P
PRSI E21100y S ERE - fE—FHF > BPEHESIZE
(GPE)2110% {£ [E 20F7 48 '~ #Y GPE 20102 — iR A - AL A
AHEAEHEEZTHEMERE2F 5 A E)E21Z T #

RELBEUN T ETERERE 2 & &0 FE 5 Xk #ERE
A BEARRPIER - @ B T E 2069 3DE 48 20125/ £
B A5 42016 - %% 4120164/ GPE 21108y — & i i + &
a] #EHY I T AR N & BA BE M B S /L GPE 21104 - f40 - HA{E
2P THOERBR/NEZEGEESGEARESR
GPE 2110 -

[0261]) £ — 2 & jii il §* - GPE 21108 a5 < & i 25
(command streamer)2103%% 3 ¢ A1 #£ 67 & B % 822103 > H
RAtar © B IRGIDE G 2012 /S H A8 E 42016 - 1 — L&

B an o BRB2103F%BELERARE  HITMUE A
S EBNEASFENCERSOLIAPRNEER - %
Ho L —HEEAM S - S BIREE 21037 50 E 88 B dam ©
Hfan S & X E3DEH2012R/HERE G 2016 - @12 f
f& B2 IR 4% 7 25 HU W 89 5 1 (directive) » BRAR & & & # F M
FA3DE 42012 RS 42016095 % - (E—H M - B

(ay

886910 890K » H142H (38HRAEE)
107108414 FELGESE A0202 1073176319-0
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N 4% 17 w3 °] DA ZR Ah i AL FE AL 2K sy % (batch command) %% ]
o HEEFEZ MG S 2R - AR 3DE 201207 a7 £ JK Be
BEHEFCLER P 2ENNZ2E  GR2ERRHA
FA3DE 4201287 TH 2L R % 71 & R R /20 7 B BR B 42016
NWEBENRLZERBY M - 3DEH2012R H 58 E 420165
ME&MAETHESRANBEEETEEXNEORRAET —HF @
AT AT & 4 B P %0 M F 21145 R # a5 <

[0262] fE & FEE MG+ - 3DE 4201258 #5 1 B2 H 45
CRFERTHTELSE P Z LI 2114k 1T — =% @
ZeoHEA  ZeSEAGZHEMEZCS A EFEH
GEEOH FEZFOH FEZCHEXNHEHEZERE
H - BEZLOEI2I4EBEERTERZAES TR - LE P
oL FEFI21148 % iR T B (Fl@ > ST HEITHBEEH
MN&ME3ID APIZ BB X B AERITH ZHEZE C 5 H
Bk By 2 8 B B 1T 1T 48 -

[0263] f&t — L5 jiE ¢ F - B P &0 B 21148 8 #F
MATHEBELETERYRE  BE2HAL/RNZHEER - £

— B M o T ECAEM B EE A EE > H AR U1k

DBERTEREREREL) > ETFTEASGREER - @3 H
E 5 AR I 1T M B [E] AL B 18 B PR 8 A% 0 18073 40 A% [E 19
FOHY Z L 1902A~1902N A (Y 78 FH % 8 2 #E 17 iR R 7

[0264)] AREBEFR Z LM YI2114 YT & T EE
N EREREN NS ES S HEEEHS (URB S
unified return buffer)2118 YL fE A8 - URB 2118 £ 17

886910 o1 K142 (F8HREE)
107108414 FELGESE A0202 1073176319-0
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AR ZEHTEINER - fE— S &)@+ > 1 £ H URB
2IBIEE P Z L HEFI 2114 ER TR E T & 2 B 8 £ E
Koo fF — b B M@l & > URB 211870 %8 4 it 4% {F A 74 17 &
oL B BLAE 2L T e B 4E 2120 2 [& & o) e @ 8 B WY
Ay 1T 48 2 BV [E 2 o

[0265]) f£ — S & HE 6§ - BB & .0 I21145 9] #5
H (EEMEEETEEBENEP &L 0 & & AN GPE
20 HERM U EFHREAFIEREHNMTEIT « £
— BT T ERGERAURTY - EERTERE
WFT R EAY M BAE AR AR e

[0266] & F % 0 M 5] 211451 4L FJ Ty G % #5 212045
o ZALHYEEEAEAEER P Z OB P EEEZLZ
EHHEANZEER LA EE 21200 E B ER
M EM MR MG E P &0 B 211487 68 55 & 95 3
L EBEERA T - LA EEE2I208 & (E AR
HUEE &5 2121 ~ B E2 212270 $h 7 & 8] 28 s (ITC © inter-thread
communication)2123#& §& - [t 4h » — 2 F i f] /£ 2L H 2 &8
2120 H i — =2 M PRE2125 - £ EH NG EEZEF Y
FEMFERA R HRBEAEREZLES21140 T & i 4L
M ae - HREY - 5z F T a8 89 Pl o= # & 5 & 16 2L A 2 A
BE21200VEBER B A E P &0 EI21T4W 8 1T &
W B LR - mEP&OEYI2114 2 B 4L B # 68 §EE E
T2 %0 PR FT 211414 By fF 248 By 1) RE 4H 1% AF & e B0 2 i 2 (b -

[0267]) [B 225 B &% B 85 22002 55 — & i 4 By 75 #1

886910 592 - H142H (3HRIEE)
107108414 FELGESE A0202 1073176319-0
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& - RUEAREHLEE 2 T EMEE S E SR (E S B
& 222 o ae LB DL AE e H B R 8 1 2 % & 89 & ] 7 =
KEAERAMER - AFRRVIERE -

[0268] ff — S & - B P k& B 45 22008 #5 35k
G #2202 ~ B4 ET I 2204~ B BB 5] B 2237 R B P % L
2280A~2280N - 7 — b & i i b - AR G H 2202K B TP &
HEMPErHcEEE T BELECEPE®ES N — XK
EEAEHEERZL S FERAF  BRERESBE
BOEBRAHNESCNTFIERS L —F -

[0269] f£ — S & 6§ - B P k& B 45 220048 y 325k
G E 22028 Y fr S 2 R o B R AV @ © Rl E B S AT Ui
22049 By i % R B 2203 2K R EE o F — L EREAF 0 B P
BEEBN0BFETEAKNITER > AUKHERZL

%
%

2280A~2280N#E 173D 2% {7 jz M K #H fS fm B - ¥ jY 3D
fo B A < 0 87 L B a5 22031 JE Ay < 45 28 {1 B 4R 2236 - K
REDL—-SHEGEMHEG S > dn < 5 a5 2203 B a5 < &5 1
afl AT U 2234 > HLEA RS 51 2237/ 2 - £ — S FHE 6 F >

o A2 5 ZE 22374 15 W EH &h B 51 Z (VQE © Video Quality
Engine)2230 - LA RN UM A G R EHE > HEHE LB A
4% 15 /fE 5 (MFX ; multi-format encode/decode)22335[ 2 >
AUREERNBNERE NGNS KBNS - £ — L F 5 f
oo e B 22360 B RS 51 B 2237 & & E E WMAT AT 4 >
AP ZE D — B P Z02280AfR RV MITERITER -

[0270] # — £ & f - B & H &5 22008 75 9] &

886910 893K H142H (3HHRIEE)
107108414 FELGESE A0202 1073176319-0
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AT E AT E R » H B A M B &L 2280A~2280N(FH
BF 8 & 1Z 0 R & (core slice)) » & & B H X F &% 0 2250A
~2250N ~ 2260A~2260N( 7 0% % & % 0> T F J& (core sub-
slice)) « £ — &L & Ji Il - - [E P m B &5 22000 DL B A (£ ]
% HHY E P %0 2280AF2280N - £ — & F i ¢4 F - & P
fe B 25 22008 £5 B 2 % 0 2280A - H AR/ 2D FE — T &0
2250A R F L FZ 0 2260A - AE HEFE G - B P
mEHGSE/REBEAE —FZ O W 2250A) ) & ) R m B
oo E—EE A o B PR E S 22008 £ HE P & O
2280A~2280N » & & G & — — F % 0> 2250A~2250N F

—4HE  F % 0 2260A~2260N o L 3% 4H 5 — F £ 0 2250A~
2250NH &l + &% 0 B & 2 D % — 41 $h 1T B JT 2252A~
2252N A1 L A5 /40 B AU B 95 2254A~2254N « L Z H F -+ &
s 2260A~2260NF B i +Z L BE 2DV E “HTHE
2262A~2262NF1 B £ 82 2264A~2264N o {F — & B JE 5 1 >
& {f F % L 2250A~2250N -~ 2260A~2260N4: f§ — 4H 4 F§ &
JA2270A~2270N - £ — L F i § - L H &R & HF L H 3
MuaERNGREREER  HUudtHERITSHSELEP
Ba PR 25 2 & T H b P Ao

1T HE ¥
[0271] [E 23R 7t &1 #& 1£ GPEZ — & & Ji ] o & H /Y
i BT Z P B Y #h1T 48 $ho{T B §5 2300 - Y B BT K
T B Z It M E 2 = TS (B )R E 23 .2 JT fF sE BLE (B

886910 594 K142 (F8HRIEE)
107108414 FELGESE A0202 1073176319-0
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NHEERHEEERESRBZZBENEM TR KRKBERER > HA
(GAFER =

[0272] £ — 25 Ji §l - ¥4 17 45 Sh 1T 2 #5 23008 15
£ B E52302 - BT & FHE 252304 - 5 © PREL2306 -~ &
¥E 2 B(E BT B T 2308 A~2308NHY T #E F A 1T B T M A -
O A% 832310 ~ B R} R EL231200 & B R R 2314 o {f — 2 F i
il > FREENEFEGEREGRHG & BN G EERE
(interconnect fabric)sK 1T 5 #H o {f — S F 6l & > 1T
BT IR 2300 FE A — S Z 5 S R EL 2306 IR B
W—HNZ2EERE(GEAGALCEBRTNCERS)  ERE
2314 ~ HUER 85 23100A R % 17 B JC fE 511 2308A~2308N ~ ff —
e F o & AT B T (B 0 2308A) F BE S BT %
{8 [5 BF B 17 48 RO 7 & ST 4 0 17 R B % (F & R oT 4 Y (E
Bl e & B E A5 o L — 2T b B o 1T HE T [ 5 2308A~
2308NEL 15 1F {7 B B (& Bl #h 17 B T -

[0273]) f£ — S & jE 4] & - £ % A # 17 B ot [ 5
2308A~2308NLIshfT " E @ ) B - £ —SLFHEHF >
1 FHE %1 2308 A~2308N o (Y 1 1T B JC ¥ 1T B 15 H IR #F & 1R %
DB ECRBESHEELIENESE  FEHKEBEFE
(Bl 41 - E # 3D K OpenGL)HY & & &5 2 =0 DL &% /N Y 88 3% 2K
AT o BATT BE T 2 $% TH ER (vertex) R &% fof B BR (B0 - TH Bh
B e HEZEH) BEEEWD  GFEF
By~ F B & 45 (fragment shader)) BA & i H e B (1 40 >
STEREREZEES) -

886910 B95H » H142H (FHHRIEE)
107108414 FELGESE A0202 1073176319-0
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[ 0274] A1£ ¥ 1T B jC [ 5 2308 A~2308N 1 7y & ([ 4 17
BruofEa® ch 2B LER - R THE BB R " #T
Rby " HREZHARESHEEZHE WITEEFHNE
BT A F B - ol R AE TR S WO R PR 2 1T Y B i R
JL e B 2B HE MR AR EE P R B EE R E
# %8 B 9T (ALU ; Arithmetic Logic Unit)= /% B B 57 (FPU ;
Floating Point Unit) Z & H - £ — & & jEi 1l o > 017 H T
2308A~2308N 7 FE R B R F BB R H A -

[0275])] shiTH THESCHE B ERE <% E R (SIMD
single instruction multiple data)ig < = B 5 & % 3 /7 4
(SIMT ; single instruction multiple thread)$§ & - & fE & #}
LS Fa T REEMER RS AR HE A (packed data
type)l H#W T E TR E R T 2 &R R 2K s B &% o

- BOPIKER > EAAEMILENHRE FERER > REZ
256fr i F AT Fa P UL HRTELHERE FER K4

oy B By 64 oL B 48 & B oL fF (MU & 7 (QW & Quad-Word) K
STERICHE) SE ORI EEER L (EEF
(DW : Double Word) I~ & # 0 £F) ~ 16{f 7> BRI 161 7T B
WERMITTHEFEWRSTERMICH)INRE2ME MBS ITE
B (Lt (B s byte) R &R L) - 20 - A [F 8 [
ERENEFaNTEZATRER -

[0276] — B % (AW & 15 < REL(B 40 - 2306)#% &1 &
T2 AT 48 Sh 1T Z #5 2300 - A DAUE FH R 01T B JC B9 B 1T 48
fa CEATHRI - £ —SEFHEH T - — 3 Z#EFE R

Wﬁ

~|

886910 E96H  H142H (3HHRIEE)
107108414 FELGESE A0202 1073176319-0
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0 0 2312)#% B FE LLAE $ho1T 48 $h 17 B fE] 3 31T 48 & R R
PREL o A — 5B B 0 BBk 28 231047 B £ DLE Bt H 723D
HAENSHENEURRARERERNERIE - £ 8% F
e B g0 HU Bk 48 23106 £ 5 P Ay &0 B B0 &L B8 B AR U BE F
ME o A DUAE 42 HUBR Y & R 45 1T B o Z AU 7Y HU AR i R 1)
[ JgE B G0 H B RS B R -

[0277]) fEITHIME » BP KRERE KL R HITHEE
R 5H B BE ¥ BN 1T B 1T B R 23008 X T B B
Koo fE— B E M B F o BT 4B A 1T HE 95 23008 FE A i 1T
“ EH T 452304 0 HAPHKEHE P K EBE S B NITE E L

Fok oo Al HoAE — B2 % M 1T B JL 2308A~2308N E 4% 3 5

Y Sh 1T 48 - BHIKE > RAE KGO > B 222 2236)5 E
JE Bh i B~ fff 4 5 (tessellation) B¢ 5% ] i BR K 17 48 45 ¥
T4 1T BIE 2300([E 23) - fE —HEHHEH o > HITEHE
oy 230475 A6 i B 2K B #0177 & & @5 12 LY 3 17 B 20 1T 4 E
1 55 °K (runtime thread spawning request) °

[0278] — H &%) 2 85 40 & #¢ iz B 0 #7 M % Ak 5k
BEEMN > AMEAGRZEESE2302LLE — B 5 B &
TEKEGERES AT B R@m@ O aE&E®HE  FE
ZEa > ER(stenciD&EEaSEF) - £ —EEHHF - BE
EHms23025t B EEIER B 2 E - H % A DU s {E a8y
VIR NS - £ —SEHAH T - BEE 23028 F MW
17 FE B #2 =C 4> @ (API ; application programming interface)-
HRENGRREEZECSERN - hTMITTEREZEECaSER > B F

886910 BI7H » H142H (8 HRIEE)
107108414 FELGESE A0202 1073176319-0
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EEBE2302E M ITHEREES2304FERITHELHITE T
(B0 > 2308A) « £ — L FHE ]l 7 - B &R & & 25 2302{E A
FERR @230 IV E NN BHE KA BER T FHLHE
& (texture map)d 77 A &L H & R o 1E S0H &R A B A % (]
EfENEMEESAEARSEEENTRENGEEEAEER
N E—FPEREEZE-—NZHEGE -

[0279]) fE— & F M » BRE2I4EHRITERTF
WAL T ITERTEE2300m M R ERSGELE
BUMANRNHEBEPPEES O ER EEH - £ S F W
T BREI4EFERE T — L MR ERE (G
W BRPRRID)UEHENEHAANCEREBFNNE
3 17 PREL -

[0280]) [E 245 {1 — & & jii &) [ it B P R B &5 45 <
& 24000y ST BE B - £ — 5% # F i f - B & B &8 #®

ELTYXREACZABRALZESHNESSE - BHIERY

M— B EAAERMTEITE S TAHEE - [ ESERE
ERNEHKORBREES I TFETNENG - E—EFHEH F o
st B B[] HL B §5 < #% 24005 E & f5 £ (macro-instruction)
A EM M EMfRELSHITEINES  HEAHN -—HE®R

< BF & f5 < M 15 45 B Y (W B (micro-operation) o

[0281)] fE—®HEHEHF @ B EHESZSHITEITEREE
fh S B AE 1287 L 4R S 1& 2410 By 45 < - 641 JC BE 48 15
CHA24300 N ENREEFE SN —LES - HESEHL
ROGZEIERITT - A28t S A 24108 Bt H T A

886910 E98H  H142H (3HHRIEE)
107108414 FELGESE A0202 1073176319-0
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CEIHEYF L > (A R — 5 8 IE A0 B B g R ) AL 6441 JC 45
LR 24300 o fE 647 JLiE SRR 24309 ] AR £ 45 <
R AL - e —EFRA T - ARSI B AL 24135
Z—HRSIER s HBEGHES RITHEHIIERENEKSIE
2% —H B4k HE A BE 4 2k Bt DUAE 128{ I 5 © 1% =\
2410 ERFRAEHES -

[0282] ¥ N ZEFE X > 5L E T 24127 E (T

SLEMHLUETHER - ST EIC W THTE S M EE T
ZZHEHMITHNESMEES - a0 REKMBEINES > #®
TEILETERARGEILAHANEBR I ZZHEEEEDN

FERFEMES - BFHEX  WTECTETBEER TLMA
ERNBENSMEES £ —LEFHOF - 526 8T
24144 H 86 S 1T B I 2 B OBURE PR 0 (B 2 MR R ()
n o THHEDA B R EE X (B4 0 #A (swizzle)) © ¥ R
1287 7L 1§ < 2410 » 17 K~ (exec-size) Ml {iz 2416[R & K #
WA AT ERBEENEE - F—%FEAF > TR
ot iz 2416306 JF BT A RS AR 6447 JT BE 45 f5 S A& X 24309 {F
% o

[0283] —&FITEHIHESCHEAEZ =MEZR T K
B FE W (E 2K B JT src0 2420 ~ srel 242251 — {i H HY H
2418 - fE—EFH A > MITHE L LEEHMES
FhRE T 2 2 — - BRI < (manipulation
instruction) g B A £ = 2 JF i & 5 (fl 40 » SRC2 2424) >
HbESERB24I12AERFER t28HEH - HESHRE

iﬂﬂr

886910 5B99H » H142H (3HHRIEE)
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AR EE R A LU R LUfE S By L B (B A0 - BE &R A AY
(hard-coded)){H -

[0284] £ — & F M 4 - 128{L L5 < B 24108
i 7 B/ bk B2 2 & R 2426 0 H B 40 BH E H # T F &5 E ik
EANEETFECHEHEAZTAHES EEFEHTF
a5 EHE R AR 0 — B0 (# E H L L 8 F &5 (i 4k R H # Hh
£ 45 < 241091 #Y fiz JC AT 2 i -

[0285] £ — & &M 4 - 128{r L5 < B 24108
i U/ b 5 2 (i 2426 - HHRE MR 1§ < BY iz 8k 2 =X
RIS FRBEN - £ —FRMF > FREAXAALLAEEHR
< W E R HUS K (data access alignment) - — £5 5 i §
s2 PR B PR 164 Jr #H ¥ 77 HUAR FUR Lz oT s B R F AU
WEREN > HPFEFRNER 2 rHEEAERE SCER T
ZEFRHEE - A EASE - HAFE - 5524108 H K
B HB BRI TER THEHEEEL > HE LS ZE
TlF o F5 S 24100 ¥ AT A R K& H AY it B T (£ A 16fz T
4H 2 Y E HE

[0286]) & — & K f F - F HU/Ar 4k 5 =0 M iz 2426 2
fr bR A BEIHAER S S EMHLUE M B # 30H £ € ik -
EEMHERTFa Ea SN > {£45 524100 8y {1 )L H #
M- HER LT Fa EERAEZTFSE
e PR R o — 2l % (B T Z B fF a8 bk A B R i 4E B F
BEMAERE S P Ar 7B kKEt & -

[0287] fe —E£H P F > 5 HER ERH #2412

886910 58100 » FH£142H (BFHRHEE)
107108414 FELGESE A0202 1073176319-0
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Jr M A 2 o> B 4R DA G (G A 5 W B A 2440 o ¥ 0 81 T
B fuotd SROMFMITE TR EERTHIYHEL - I
B EES o HEE haGd - £ —SFmoF o %
BANEEEEBHE428FERNBEE L EEE S (H
0 - ¥ g (mov) ~ 5T H (cmp)) » £ —EF B+ - ¥ 0
B B R s 2442 I SE & & A AW fz ot (MSB 5 most
significant bit) » H F # B (mov)#5 % (% LL 0000xxxxb~ ¥
=07 A 8 S S 4 LL0001xxxxb 2 B = o R A2 R 445 S B
dH2444(H0 40 > PE O - BEBE (jmp)) B 15 BLOO10xxxxb Z J 2
(f 40 > 0x20)RY 5 < - FEIEFE S B H 24468 1 © 2 R
& HAHELLO00Ixxxxb Z £ = (Fl 41 - 0x30)HY [A & 5§ <
(B4 > F R~ #ix) - FITEHEE SR HE24488 5 U
0100xxxxb( B 40 > 0x40) Z & =L #Y 77 £ J5 3\ (component-
wise) B fig ¥§ < (Bl 20 - A0 ~ 3€ (mul)) o P 77 B 22 Bf 4H 2448
EEMEELGTHETEMESR - 0B HEHH24508F
LLO10Ixxxxb( ] #0 » 0x50) 2 B = By & fld 5§ < (Hl 20 -
dp4) - W EHEHHETEHIZ AN EER T LAY TE (dot
product)st & -

& 7 & &R

[0288] [E 255 [E P & B 25 2500 2 55 — & Hi B #Y J5 B
B - Wt EAEEETE ZICHMEE 2558 R E)BY
& 252 T 4 fE DL BUB A It B Tk s B Z 3 & HY AE ] 5 R
KipfERIMER > BFRNEKE -

886910 $B101H > H142H (GFHRHEE)
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[0289] f& — L& ji ¢ - B P 5E B 25 25006 #& & ¥
B4 2520~ EESE 412530 - BHORGIEE 2540 - AT & BT
H2SSOLL R BEEHm L EH2570 - H— R EFHOF > BEPK
B0 2B —XNSEBHEEZ LN SRR LER A
SANNEPERSD BRPEESEHRD - EZEHYF
mORE TN FERE AL R & 2 E R E2500(H
MHBIP G E2502) a8 S KR - E—BFRMHF o B
e E2502 K B P R 2500 B H e B EAN B2
HEBEPEREBSNEAEESR - KERP G H25026) 6
har S B IR 2503k g - HiFHE o M~e T EPE 4§ 2520
B #8459 2530 (@ B 4H 4 -

[0290] £ — L& Ji § = - &7 5 & 25035 2 TH 2 41
HY %5 (vertex fetcher)2505 7 & » HX L B EENEEE
BEEBAT a2 R RES2503 A THB R H ar & o £ — 4
M B oo TE BhPTOHL 25 250548 fit [HEL B R 44 TH B E @ 25
2507 A S ERHETEREZMAEBREREAEEZR
(lighting operation) o £ — & B Jifi 5] & > TH B I HL 88 2505
FTH 2L 2 28 2507 F8 1 % B0 1T B 17 &8 & M B 1T 48 77 Uk 25
253177 Kk & ¥R 1T B JT 2552A ~ 2552B R ¥ 17 JH B iR B 45
o

[ 0291]) {£ — B 5 ] &1 > %h 47 B 9C 2552A - 2552B
REAANETEPRERER 2 ESCENRNERERE SR Z
P 51 o A — 6 B P o shofT BT 2552A - 2552BE H Y
AV LIEREL 2551 » H¥FE AN & @5 27 My A e
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107108414 FELGESE A0202 1073176319-0



1760452

PREE] DASH 88 B B R PR L ~ 5 & TR EL B 70 EI Bk & & 1E A [
TEIFTHER EESHE — BRI -

[0292]) fE—HFH M F - B P E & 25200 1 i @ #
oA HULETIDY G 2EEmEHREME T - £ —%F
e B Fo» o\ A2 2 4h A% F & 85 (hull shader)25114H 78 5% #h |
Moy ERE - o2 O E & 25174 4t i ' # ot 2 18 Ui
ar il oo B E Al 3 85 2513 E I AR F B E5 2511 2 J7 v k7
HEERHEBEHELANRS Y E & & 25202 m A BV H
g 5% PR A A —dHEF Ml ey o — S F AT
A AR Moy o Rl AT DA g dh | M ooy 43 2511 -
2513 ~ 2517 ¢

[0293) fE—HFHMF » 2L WY HgEh&h o
JR E 01T B T 2552A ~ 2552BHY — B X (A (T 4B Y & A F
B 2525195 B 802 H B 17 # 3] 59 HL 25 (clipper)2529 - ff —
g F M EBESAEEEREAYH LER - A E
WEBFER 2o EEFAVERSTER 2T - 52
i A oy o AT 2R fol 2 & 25 25197¢ TH Bh & & 25 25078 UL i@
Ao FE— S F Pl - A EE 25190 F5 & (1] & & &5
e RCTIE ==V | R s D B =i TR B =N = | - s
[T A

[0294] £ Mt A& b 2 Ay > 59 AU &5 25295 H JH Bh & & -
BY Y &5 25290 By [E E Uy Ae B9 B &5 B 2 A4 5T MU K %% o] & & &5
ey A2 B Al e - F—HFRMF - EEEEH D E R
25709 Byt A% a5 R R MG 2573 BB EE A & DR
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MY tEREEMPEGEERS E-BFROT - &
ZEC B EE WA EANATENTERE2550% - ff—
o FE R BE &E B M AL H &8 R OB UL 2523 7F B R i
% LAY TH Bh & R -

[0295]) B P B 525008 A 4 HEIE R HF - G E AR
HKAFENEAECREER T EHF  HE BN —EH

A E] o ff — R B g AT B JT 2552A - 2552B
Ko BB Y PR B 2551 ~ SUHE R R RS HU AR 25 2554 DL R S H /Y
e E2558& BRI E 2556 L TR F N A #H
EHES BB EQEGEEA L —EEFHEHF o W
752554 - PREL2551 ~ 2558 L0 K ¥ fT B UL 2552A - 2552B %
HEHATHBGERED K -

[0296]) £ — & FE M » & EH25708 = M
& a5 Kook 1R AH 2573 0 LR A 0 TH BE BV P 1 (vertex-
based object)## & B¢ B B B9 B Y 5 & Y & R (pixel-based
representation) o ff — & F ji il F - BN E H25708
EAE s/ ERas Eor > ANETEZE RN =/A KRG
tE AL o BHBEAY B 48 R EL2578F0 R B R HL 257978 4 — &£ &
Pl EaF A -  BEERHEETTHEER LETEN B
ZHER  HMAE—SLFHF  B2DERRBKANGERER
(B 40 - LLJR & (blending) 2K & % fiz JC & B2 %2 &) (5% #& 1 2D
SIEE 2541 AT - BZ (8 = & 8 or 7 |5 i 8o 28
2543 £ B R B BT BUAR o AE — S F 5 ) o0 4k A L3R Y
IISE A ABPAEGZEYTAN  HAFAERERALE

ll‘"*
i
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BNLAEBR -

[0297]) £ — L5 ji @ & - [ P 5 2 5 4L B8 B 4% 2530
¥R S B8 51 BB 2537 K0 5 BR AT i 2534 - fE — S E E A 0 W
SRR Ui 25340 1 S BRI 2503 B H G L o L — 1k
e - FEEERB30EFE SHNVG SCHIRES o £ — EHIE
Bl dho AF 3% BE dn S 4L BE 5] B 2537 2 BT 0 1R AT I 25345%
HERm L - L —SFRAF > EB5EB237TEERITE
EHIESNE  AUEHANEHRITENAES231HE
F 01T 48 0 1T HE 85 255009 B 1T 48 -

[0298]) fF — L& & Ji ¥ = - [E P FE B 28 25006 #5 B n
5122540 - fF—HLFH M+ > B 52 25407E & # 45 2500
ShERH & IR p 4 E 25028 — & H B 4 # I8 R BF =04 5 2K
B REEMmE - - BFRMF - BrR5IE25408
2D 2541 M B R P Hl 882543 « fE — L HHE G F - B3]
E2540B SRR B ES > HE B It EHEIDER - {F
—WERA R BEREH B2 EERE CRE )M
o Hu B AGERBETEER > UK A EK P9 RK
ME R EEEBESN RNV ERESE -

[0299]) 7& — 2L & jii fl & > B P & % 252070 £ #8 4
25300 4H &8 DLEE A 2 (6 1B TP R 5 88 72 = 40 T 2K #E 1T
A B OJERE N E AT — @ E RN EAPD - —
@l A E P R R 2SR BE B 25 O K S A R A B P =
PEEE AP I E R e BE R RESERN G S - (£
— L F 1 0 B 2k B R 4 T 4H 8% (Khronos Group)Hy [

L
&

i

HHB

R

ﬁ%ﬂ

=]
5 F i

W

ﬁ
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i B f JEE (OpenGL : Open Graphics Library) K B I 5T & &
= (OpenCL ; Open Computing Language) ~ 2K B il #t 2 =
Hy H #% 3D (Direct3D library)fg fit =< & - = #] #f OpenGL
K D3DW & & £ 52 & - RN o] W R B KR & S 8 E
(OpenCV ; Open Source Computer Vision Library)g fit &
B - B ERKAPIZ E G HE P m M 28 £ 5 & {F 5l it
B o AlJ & L& BE A MHE3IDE KHYRAAPIL-

& 7 & & e 21

[0300] B 26A%K (k& — & & K # & 2 B 7Pk B &5 45
L1 26008y 5 BE B - B 26B & (K & & K £ B At & R
a5 a7 < FF FI 26 10HY 5 bR [B - £ B 26 AT HY & & AE M i — fig
e B IS AL B P an & R EV R 0[5 B RE SR B AR AT BE EO(E g B
mMAEBPa I T SETdEM - B206AZ & MEE P EH
g w3 SRS I 2600 FEE R AL 0 AME A an S Z HIERF
Wi 2602 ~ 7 % M B (opcode)2604LL R A dn S WV MH B &
#2606 - 7 E H #2605k a7 & K~ 260878 & & 4 — £ ay <
S

[0301] f£ — £ &M fl - %= F Ui 260287 € i H ay <
ERNWBEPEEZEFMEIL - E£—EFEHNT > BF K
HEsan < H M 45 te B S (W Ay S B R P U Wz > A DLEE A8 e
CZARKBEUKEH G SERIEENEF w8 L - &
—EEFEM T BRREESFTFmEICEFALER TR
‘g HE L - 2DHE L - 3DE LU KRERBE L - &=

_E_.

il

ﬁ N
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107108414 FELGESE A0202 1073176319-0



1760452

FRETEAEE G SHMERBEES  —BmE S
TG S B 0 % E R B T R B 2604 0 H B
Tl B HE 2605 DL T TV EE o %5 b BT (B
%R (2606 B A KT RS - R — S EH

25
HE i Y a5 K~ 2608 LLEH & e < B9 K~F - A — & & T {1
oo ar S HEI T AN A S E RN E B R

LRy R o A2 — & F B <

T

[ 0302] ff [E 26B  #Y i 12 [& %8 '~ - & 1 B P R 2 &5
i SR A2610 - £ —SEFHEH T > RAHEBEFE RS ZE
PIENGEEAG 2 RBNTBEHERULE - TR
R AENEPERTN G S FIZRA - &5 7 A H
By > gon Real A Aay & F Y 0 [J B E GG R E S
FEMSHAMRNIESSFI - BF > v < 8 &0 KA
SRS MR ESEFEREES KR DE D E R
HhE P REG S ZFY
[0303) f£ —SEHH F - BP L H &S a5 F 52610
o DLE 4878 7% (pipeline flush)dy £ 2612F8 46 2K 51 {E {7 £
HEFVERCKENESREARHEE - £ - SF®HF - 3D
EG2022MH R E H2624 1 FE R ER - BTERF R
USIEEXTHERLEZ SR EMNBEES S - K
Ao AN E P R B s Y ey S W AT 85 K T e %
FEiEE S Eoe R EE S B AR O B o A R
o ADHEZEEEREEEL S " irty) ;) ZAEE SR
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Ty E R o A — & E B
H a3 B 2R )RR AR
2612 -

[0304] e — &£ EHH T - Edm S FIFEZEL KEHE
o HMEM AL B & ZE Ul > EHERERFES 52613 41
—EEEM T EREERS S AR ATRECET SO
(execution context) NIEFE H — R E G EEaq £ 2613 FFIE
BEGHIULHNWENVESR TR oS o £ — £ EF Y
o THIEEHEREREG S 20I3NWEHGUB I AIEEE
OB e S 2612

[0305) £ — &M T > EREH a7 <5 26144H B H
REENEPER BERUEREIDER2622ME R E &
2624 - A — S HHE P T > B & EH A - 261450 88 A I E #
ERIERRE - A£—FHO T - & REH a5 261405% (F
AREGEAF AHLERREG S MR ZANEHERN
fe—HZHEPRMELERFRER

[0306] f — & e I - (£ FH A B [l 5 4 flr 255k &
26160y gy < LL4H RE B 40 Y [0 (3 & & 25 DL A 7Y 0 Bl AT B & XK
BAER S EREEFE N EREEES LD
fo ~ ZEELEE > I NHEERKIZNEMNE I #Z — =N
ZE M EEEET -  A£— ST T > B Pk H SN EA
—HFEEEEREHHEAUFEFEEENELAHLETERT
B - e —EEHEA T o HERFEEESIRE26166
BER T REOEEES CBELUEHNRRKENERER -

aa

%Wﬁ

>

i
FE
&
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[0307) i S R Al PR erayar S HBENHANERD
EFERIM AR - EREHFE2620 15 FIHHEL3D
B & IRRE2630BH 45 HY3DE R 26228 LL £ #2 B ik RE 264054
GHIEBEE SR 2624B 5 EH o

[0308] FH W 3D%E 4k BB 26308y a7 < &L 5 A ° TH B &

T

ﬂﬂ}

AR - THZ TR E - EE G RE - ETEH R
BE DL B L fE B 3D R (primitive)dr & 2 A 4 B8 fY 1L
EREEHROIDRERERS c BEGS X HGELTS
H A B AT 4% 13D APIKEE o {F — S E K Hl - 3D
B LR BE 2630 @ © I BE BRI Mk M BE AR BU 4% B N E 4T

o Eik g ERZEILREYE -

[0309) £ — S EHH & - £ H3DEF2632a < LLIE
LKA H3IDE G RHEAIDER - L 3DARE 263248 < &
EEEPREESO S AR S2BGEXILEPER
oy JE B UEL Dy BE o TE BE YN EL L) AE (£ A 3D AL JR 26328 & &
BMLUELEHEBEERNGRE  BHEREREBGREFEL — N2
o] (&% i as o o AL —EEH B > (£ FH3DE R 26324 < LA

KHMEHEZCREIDER LETHEEER - & 7 kB JHE
E@E > 3DE H26228 E & O E 1T IT 4G B P EH S
AT E T -

[0310] f£ — & FJE §l > 3DE & 2622{% & 1 #h 1T
2634an S EMHAKEE o £ - EFHAT >  TESEAB
ST HE—BEHEHNT > LB AEGSFIPH A
(go)y B¢ " By (kick) , s S KM% - £ —FHblF > £H
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BERET KBRS TUEREBEPE & a < F
[ - 3DE G K ETHNIDEFAY &M G HE - — H 58 il iE
B BN HEEMERLAEBRESIIZE FaEKRKNE
Z - NiaERUAEFGEECaRGRER R ER 2
S DLANZEER

[0311] E—EEFmHF  BEETEEERR  BHFP
mEGm S FI2010REHEE %2624 — KM E > HP
A E H26242 bR EMSE M &5 XA 2R DL#E T
WERSH REER - LHEEBMIE M T H ERE & &
EHREEmEER A —-SEFHEUF > TNREEBEERBE R

e B A — =0 2 (A e B &L IR Y E R B R EED
T ETHERE Bt EEEEIAEFEHR
i@ F B Y & B % B ¢ (GPGPU : general-purpose graphics
processor unit)iE BEHY L - H o HE P EESAHER
CHAEBINEBEPER B E W& E . g ET
SIMDn & # & -

[0312]) 7 — S E )i 5 F - H A E 26245 W3DE &
26220V AL K H R - BB Far o 2642277 - FH LA
HREHE R E G E20400 AH M S H B SN B Bl i
FHld - EF—SEHEMF > HREEE IR 26400) a3

BEAUNEEBEHREEKERULEEREERSY G 2 EBE S DN
gk - HBFEHUEERE S NEHBRGARBENE KRN ES
HENER  GE2EEEER - A —EFHHF > H
PNEEEHENENG S2040 8 L REABHEBESRERE Z

N

=t

El'
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fiekey " ERE L, RET L KB EEE

[0313] f£ — £ EHE G F - &Y M dr < 2642 15 17
RresfBYHEUAREDERBERKER - RV HE
milEREEEHa  HESHUKEENRMAEN - £ &
FHEH S ERRERBY G S2642 201 0 FTAHEEBE S
MBELFEEAUN - —HEBREKRELERBY H o
26428k IR By > L BGE 4R 2624 (% &K 1 AT a5 £ 26440 F KL
THEHWGID > TFESE A)KER - 9] % & M #3DE &
2622 A B R2624EMH NV E T R i H 2K B 8 E 42624
i o L — S EHE S - GPGPUE & (% 1 B £ 2 & H 4 {0
By 7 202K 40 RE R AT e

& P &K AS 2
[0314] B 278 — & &F 5 4 2 H 7N B EHE R4
27000y i ME B TP SRS 28 1 - fE — L E M F - WS 2
B FE3DE P HE H 2710 ~ (E R R 272000 K £ /0 — g #H &5
2730 c £ — S F hE A f o R 27308 FE B P R B 252732
PA K — 2 2 {8 8 M g B 85 /% 002734 - & T2 e H 2710/ F 3%
RY2T08 B EMEE AR L ARG ER 2750 H AT
[0315]) £ —&F @l & - 3DE P EH27108 & — =
ZEEFOHEN  HEBEZadHES2712- Za0aE =1
cHiEfERBEasEa T G2 E EEEE S (HLSL
. High Level Shader Language)st OpenGL¥ i 55 35 =

W

GLSL ; OpenGL Shader Language) - JE F 78 & £ & 8 P

886910 BUH > H142H(GEHRESE)
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HEHEREEBERL IR TR BES DI HTNES
2714 - ffE F 5 B HE fTE B85 R B E 6O B B 12716 -

[0316] #F — i B Ji B b > {E % % %2720 5 4 & 4 &
/5 B HY BB R B (Microsoft® Windows®)fE % & % - B A
0 UNTXSE fE % 2 %5 20 6 P A% 40 27 (Linux) I 1% 2 8 88 69 B
B oA B UNIX M fE 3£ % %0 - fE % % % 2720 # % 8 API
2722 > {4 % Direct3D APIE, OpenGL API - & Direct3D API
G P BS o E 2 2040272008 FI AT I 2 5 28 4 32 9227245 b
WA HLSL o 69 (E 1 2 @ 8 15 2 27124 32 p (6 i = & 2335
= R E BENES (B UIT  just-in-time) 4R 3% 202 € A £E i
FEERTERE A - BFRA D o /£3DE P 2710
FENE SREOBUEENEREES

[0317) £~ FHEH D > EHEEABETES S
27260 & B EGBER BB E G BE 527128
¥ B BE BB 45 7 0% o % OpenGL APIAE (f i B » £ GLSLE
MBS P E GRS 27120 (8 B B R Y 4R R (E I
3t 8 T BB B 25 2726 - {F — £ 5 5 I 0 {5 F % B 2t [ T 6
B 22 272605 F (3 24 P9 K 2 Th B 2728 F DL BLIN A% 1 =
B BB B 22 272008 5N - AE — B NG OB o % A E Y BB
B 25 272951 [B T AR B 25 27320 S LA F A S R IR

IP#% [ & i
(0318]) £ /b — & f 2 — =% [ R4 A% h & FAE
o EERS LN EENEKRER  HRERR/RAE
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HRERESHNEREERANESE - 20K - #EE 0] HE
FROIEENRECEESNSHEEENES - 8 I HEE
HUBF - f5 < A] o[ 1% 28 B 48 A DLk 17 50 b &5 BH BY 332 1l /Y 2
g EERREHNR "IPERLOBANERER ZEH
WHHAEIL HaWFEEALY WS d#ER EER
AR ER ZGHEERHEL - JHEEREELNGS S E
# P e £ E R it (manufacturing facility) » H & 6 A2 5 A &K
Al EERERNEERS L  WTHEREERMERSSE
BRAETHESRPNEREYN 2E 2B ER

[0319] [ 285 & 4l {2 & h B =] 67 (£ A 2K &£ & H 2
HEITEEAER B Z P L #FE 228008y 5B EH - A
{E FHIPHZ 0 38 B R 4 280000 e A R (b ~ W FH (E H & 5
HOAE A A B B oK R ET BB fE DL R o B AR AR &S (1)
0 > SOCHE i B I#K ) » B 5T sk I 28308 LL & [& 2 =\ 58 = ()
0> C/C++)E F TP L e 5T Z BAS R BE 2810 © e (£ A ¥ e
P 2810 L {35 P 15 i £5 AU 281272k 2% 51 ~ Ml 3 B B 35 IP#Z 0
ZAT R oo B BIE A 28120 @ iR Dy RE - 1T Ry K /B FE] R
B - MERNTEERER 2812/ XS RTFaEY R
(RTL ; register transfer level)5% 512815 - RTLEL 5128155
BEREBR ZTHRAVME  HBEWREY T 2 HEBIEE
it > BEAERAEENEAERETEREIESR - Ik
7 RTLEC 51 28150040 » 78 0] A2 ~ 8 st 30 & Bl 12 #E B85 iz 2
(logic level) B & & #8 fiL #E (transistor level) [ AY (& & 5%
st oo R > da e st R BEAY R € dH &1 7 e & (L -
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[0320] RTLE 5t 28155 F % & o] £ 1 s 5t s bE &

Fo b 7% 15 2 2820 - M 0] f£ B A£G fif At 5 = (HDL @ hardware
description language) FEE R ER O E B AL E LT -
H] S fik 2 M 5\ HDL DA By 58 IPA% 0 B BT - HE (£ A JE fE 36 1E
A0 18 B2 2840(H a0 - BE Bk - BR DA RS 1R AR B 7 JE #E 3 M 6
FERBIEFIPER LORSLHARER 2% = 77 B & &
2865 - B(FE - WAL & #E 28508 fIE &R #2860 2 | {H X
IPHZ 0o 5 51 () 40 &€ ) 49 P 48 B8 ) - 2% 5% B 28654 & o]
e/ E g BERNIPZ LT B R TS - RIS Y R S &R
CIR

IR UREBERESRANE D —FHOETER -

mEE R R EARGEE ER

[ 0321]) [E 29~31{& #& §° It By 4 69 &% 18 & 5 # /@ o] (8
I — 22 (f IPf% 0 2K B 38 /Y o & M FR A2 &8 % A0 BRI B9 (& 7P
s o PR T AT ELS > TEFEHLHTEEEMNER  H
IS AS Y B P R A /o0 - B I | E A e BOE A R
HE oL e

[0322] [ 29K ik & & b 4 B L =] £ H — =0 % {# 1P
LARBEENRE R ERGERER20008y )55 B - o~ &M A
A E 29006 f& — B % ([ JE A Bz B 85 2905(fH1 40 - CPU) »
£/ —EF R 52910 Az H o] 8058 8§75 %2 6 B 25 2915
Ko /B RN B B 28 2920 0 H 2 fE — & W] B 2k B M [E 2
A [F) 5% 51 5% B B9 AR AL IP#Z 0 » TR A% & % 290081 5 & & 5
e T B & ¥ > H & 8 USBIE #) 2% 2925 ~ UART % # &5
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2930 - SPI/SDIO#% #1] 25 2935 DL F I°S/T°C #%2 #1] 25 2940 - [t
h > FEEERAENEENEZ204S HEHE XN Z S
R T FE % #5582 /> i (HDMI ; high-definition multimedia
interface) & ] 2% 2950 DL K 17 &) L % R M 25 /> | (MIPI ;
mobile industry processor interface) i 55 /> i 2955 - O]
IR IEEE T R 429602 it 5 7 - H & #F th P9 50 B /8 f1 R
P ERER S - TE& M Bl N B 2965RRELERN
LA A ¥ SDRAME SRAMEL EREEFI - —EERE
B A SN B R R A S 2 512970 -

[0323] [ 305 i< % & Jit 4 2L 7] £ A — 20 % ([ 1P
LARBENSRE FRAAERBER 2 &M E P EE 3010
Ay 77 B B o [E P B B 25 301088 & [E 29 7 [E P i B 45 29104y
EHE o B PR 30108 55 TH B R FH 25 30050 — 2 % (A A
F% pi PE 25 3015A~3015N(f 40 > 3015A ~ 3015B ~ 3015C -
3015D %[ 3015N-1L0 & 3015N) - B i B 25 30108 &5 /1 43
FEBENTAENEESEER > 155K E(LTE B R E S
3005 AT AN EE Z B EANER - @K - @A
Fe B BE 28 3015A~30ISN# /T H It R EE B8 R & & a5 12 =AY
REW®N GBE)VECER - THEE M 8 3005KT3DE P
EHNTHEEHEBREAEEERKHBEER - 7 K EH S
3015A~3015NfE A TEBE R B B8 3005 E A E F M THE &
B DL A B fE B on £ B F B R B9 ERAE 48 5 (framebuffer) o ff
— B o R BB S 3015A~3015NHE A = (L LA # 1T W0
FI > {£ OpenGL APIF W R BEFZE BN » Loy
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ALLETORNAEERID APIREN G ZZ B EAZH
Py EE -
[0324] [E & H 25 301040 4 3th &L 48 — =0 &% (&L 1R A8
% 1 B 5¢ (MMU ; memory management unit)3020A~3020B
+ R AL3025A~3025B 2L & & #% 4 #H 3030A~3030B - —E( %
{f§ MMU 3020A~3020B#Z ft F 7 ¥ 7 B P & B 25 30108 &
Bt E RS HE L BT o B R BN TH B R B8 3005 R /R B
Br B 25 3015A~3015N » F& T f#f F /£ — = & [ ) AL 3025A~
3025BH W THE K B/ HEER U HoT2F#EHFLT
EREINHEEXNEZG/AEERN £ —&FHKF > —HZH
{f§ MMU 3020A~3020B 0] B {f % 4 N 8y H & MMU[FE 2 - &
FE B[ 297 — B0 % (I E B B 852905 - B R E 2915 K
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