
G
RA

PH
IC

S 
PR

O
CE

SS
O

R 
IN

ST
RU

CT
IO

N 
FO

RM
AT

S 
70

0 

12
8-

BI
T 

IN
ST

R
U

C
TI

O
N

 
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-

71
0 

O
PC

O
D

E 
CO

NT
RO

L 
71

2 
71

4 

7 

FI
G

. 7
 

EX
EC

-S
IZ

E 
D

ES
T 

SR
C0

 
SR

C1
 
-
-
7

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
~

 
SR

C
2 

j 
.l\

C
C

ES
S/

AD
D

R
ES

S 
M

O
DE

 
I 

6 

72
4 

j 
72

6 
I 

-.
...

, _
__

__
__

 -
--

--
--

-'
 

71
6 

71
8 

72
0 

72
2 

64
-B

IT
 C

O
M

PA
CT

 IN
ST

RU
CT

IO
N 

-
-
-

-
-
-
-

73
0 

O
PC

O
D

E 
7i

2 

5 
4 

3 
2 

IN
D

EX
 

71
3 

1 
0 

CO
NT

RO
L 

DE
ST

 
71

4 
71

8 

O
PC

O
D

E 
D

EC
O

D
E 

74
0 

SR
C0

 
SR

C1
 

72
0 

72
2 llJ

 
op

co
de

=(
),:

)O
 ~

x
x
x
b

 
-

M
ov

e/
Lo

gi
c~

 7
 42

 
' ' . 

op
co

de
;;;

;0
01

 
' • • 

' I . d
,x

xx
xb

 
-

Flo
•.iv

 C
on

tro
l 

74
4 

I 

op
co

de
=o

lo
11

 
• 

I ~
xx

xb
 

-
M

is
ce

lla
ne

ou
s 

-
I 

' ' 
op

co
de

=~
10

 
• ' 

C
ix

:x
xx

b 
-+

-
Pa

ra
lle

l M
at

h 
-7

48
 

• • ' 
' 

op
co

de
=O

J_
Q

Jj
xx

xx
b 

-
Ve

cto
r M

ath
 

75
0 

m
 

"t
i 

(
,)

 

(
,)

 
0

0
 

u
, 

0
0

 
~
 

0
0

 

►
 .... 

NVIDIA 1003 
(Part 2 of 4)

Page 239 of 949



EP 3 385 848 A1 

GP-APHICS PROCESSOR 

800 ~ MEDIA PIPELINE 
830 
/ DISPLAY ENGINE 

COMM.A.ND i--,--.,---~-t--,-------,.-.---- 840 

Gi:~~~Cf STR;MER ( ~ - ~;E~ -:--I -'~~;: ~]' '1 ~ 
8J2~ '- 820 I':-)_ _ - !----~ :, FRO~END EN~NE ) f I- ~D-E~~l~;-1- - ~~;~,~ - -: 
\... ; VERTEX 1 .. -K-----------,., 1 841 CONTROLLER 1 

1-----,-:---!I,, FE~~~ER 
I 

C 831 EXECUTION LOGIC ~ _ _ _ _ _ _ ____ ~-__ : 

b 
w 
z 
:z: 
0 
0 
0::: 
u.J 
f-----­
z 
('J 
:z: 
0::: 

: ♦ : J r:::::85=0=-~~;;;;;;:;;;;;;;;;;;;;--.... _ -_ -_ -_ ---.... -=--=--=--=--:1 
i SHADER I UNITS !SAMPLER 
I I VERTEX l I EXECUTION 

C 

1 807 L 1 ~ I ~ TEXTURE 
1 ____ CACHE CACHE 

I 
I : rl HULL ) ill EXECUTION DATA a.fill 

1 SHADER UNITS PORT 
: ... !ill ) ~ 8-5.6 

r--1' I 
I a:: 
I UJ 

I I 
u 

I 
~ I t 

1 

: TESSELLATOR 
I 813 
j 
j 

l 

I 
I 
I 
I 
I 
I 
I 
I 
I 

:-{ DOMAIN I 
l SHADER ---1 
1 ill 
i + 
1 SHADER i---+-....i 

Q__ 
(I) 

0 
0 
<( 
UJ 
0::: 
I 
f------

: 1' GEO.METRY 
1 Q1!] ~ 
I '- lo!.l.il , 

I * 
1 
I STREAM 

OUT 1 
: 823 I 

; ♦ : 

.-

t 

RASTER/ ,---,. DEPTH 
ill 

1 CLIPi 1'--!-1--..J 
: SETUP 1---.:----____J 

I 829 I 
!..------- _1 

FIG. 8 

48 

~ 

• RENDER 

L3 PIXEL 
CACHE 

CACHE OPS m 
ill lill DEPTH 

CACHE 
ml 

' 

< RENDER OUTPUT 
PIPELINE 

870 

Page 240 of 949



FIG. 9A 

CLIENT 
902 

EP 3 385 848 A1 

GRAPHICS PROCESSOR COMMAND FORMAT 
900 

------------, 
OPCODE SUB-OPCODE DATA COMMAND SIZE I 

904 906 908 -------- - - - ---- - ·-· -· --' 

FIG. 98 GRAPHICS PROCESSOR COMMAND SEQUENCE 
910 

922'"'-
lD 

I - -PIPELiNEFLUSH - -1 
912 1 L----1----

1- PI.PELINE SELECT - - 1 
913 1 

L- - - - r-·· - - -·· 
PIPELINE CONTROL 

914 

RETURN BUFFER STATE 
916 

920 .,,- 924 
Media✓ 

30 PIPELINE STATE 
930 

MEDIA PIPELINE STJ\JE 
940 

3D PRIMITIVE 
932 

EXECUTE 
934 

49 

MEDIA OBJECT 
942 

EXECUTE 
944 

Page 241 of 949



EP 3 385 848 A1 

DATA PROCESSING SYSTEM 

3D GRAPHICS APPUCAT1ON 
1010 

SHADER INSTRUCTIONS EXECUTABLE INSTRUCTIONS 
1014 

GRAPHICS 
OBJECTS 

1Q16 

1, " 

OPERATING SYSTEM (OS) 
101.Q 

USER MODE GRAPHICS DRIVER MEMORY SHADER 
1050 1026 

"Cl+ COMPILER ...... GRAPHICS API 

SHADER COMPILER I 1024 1022 

JHZ r1 
r OS KERNEL MODE FUNCTIONS 

KERNEL MODE GRAPHICS __r-DRIVER 
1029 

-
• • 

GRAPHICS 
PROCESSOR GENERAL 

PROCESSOR PURPOSE. CORE(s) 
mz 1030 

~ 

t 

FIG. 10 

50 

Page 242 of 949



~
 

SO
FT

W
AR

E 
SI

M
UL

AT
IO

N 
11

10
 

IP
 C

O
RE

 D
EV

EL
O

PM
EN

T 
-

11
00

 

SI
M

UL
AT

IO
N 

M
O

DE
L 

11
12

 

R
EG

IS
TE

R
 T

R
AN

SF
ER

 
LE

VE
L 

DE
SI

G
N 

~
 

DE
SI

G
N 

FA
CI

LI
TY

 1
13

0 

HA
RD

W
AR

E 
M

O
D

EL
 

(H
D

L 
O

R 
PH

YS
IC

AL
 

DE
SI

G
N 

DA
TA

) 
11

20
 

FI
G

. 1
1 

N
O

N
-V

IO
LA

TI
LE

 
M

EM
O

RY
 

FA
BR

IC
AT

IO
N 

FA
CI

LI
TY

 
11

65
 

d
1

1
4

0
 

r1
 

□
 

W
IR

ED
 

CO
NN

EC
TI

O
N 

11
50

 

c
-
~
 ~
 W

IR
EL

ES
S 

CO
NN

EC
TI

O
N 

11
60

 

m
 

"t
i 

(
,)

 

(
,)

 
0

0
 

u
, 

0
0

 
~
 

0
0

 

►
 .... 

Page 243 of 949



APPLICATION 
PROCESSOR(s) 

IMAGE 
PROCESSOR 

1215 

~~. UA.RT 

~~ 
I SECURITY I MEMORY 
I ENGINE I 
I 1270 I 1265 

L- --=-- ..I ---

EP 3 385 848 A1 

SPI/SDIO 
1235 

FIG. 12 

52 

soc 
INTEGRATED CIRCUIT 

1200 

GRAPHICS 
PROCESSOR 

VIDEO 
PROCESSOR 

1220 

1240 
DISPLAY 

1245 

Page 244 of 949



FRAGMENT 
PROCESSOR 

1315A 
-------, 
I FRAGMENT l 
I PROCESSOR I 
IL 13158 I 

-----......11 

EP 3 385 848 A1 

VERTEX PROCESSOR 
1305 

..-------1 
I FRAGMENT I 
I PROCESSOR I ,_ ,_ 
I 1315C I 
a..- --- ---

I -FRAGMENT - I 
I PROCESSOR I ._ ,... 
I 1315D : 
11...-------

GRAPHICS PROCESSOR 
1310 

_____ ,, 
I FRAGMENT l 
I PROCESSOR I 
IL 1315N-1 I 
------, ______ , 

I FRAGMENT ,I 
I PROCESSOR I 
IL 1315N I _____ ...... 

.-----------,r-- ---------

._ ___ f_3~_i ___ _.li ----~~~----J 
CACHE 
1325A 

i------------

I 13258 I 
1

1 CACHE : 

._ _______ _.L ___________ J 

INTERCONNECT 
1330A 

,------------1 
I INTERCONNECT I 
I 13308 I 

._ _______ _.L ___________ J 

FIG. 13 

53 

Page 245 of 949



EP 3 385 848 A1 

GRAPHICS PROCESSOR 
1410 

INTER-CORE TASK-MANAGER 
(e.g., THREAD DISPATCHER) 

1405 

--- ----...., ----...., 
SHADER I SHADER I I SHADER I 

CORE I CORE I I CORE I .. 11111111t 

1415A I 1415C I I 1415E I 
--- L =-=-- ...1 L =-=-- . ...1 

I SHADER I I SHADER 1 I SHADER I 
I CORE I I CORE I I CORE I 
I I I 14150 I I I 
I.... - - - ..I I.... =-=-- ..I L - - - ..I 

TILING UNIT 
1418 

_......,._ __ "'""'II 

SHADER I 
CORE I 

1415N-1 I 
1..,._;.__..1 

SHADER I 
CORE I 
1415N I 

1..,. ___ ... 

.---------r------------

l
l MMU I MMU 

1320A • : 1320B : 
.___ _______ ___,_ ~ -· - - - - - - - - - - .J 

CACHE 
1325A 

,-----------·-

I 13258 I 
1

.,1 CACHE : 

---------L-----------.J 

INTERCONNECT 
1330A 

,---------- -I 
1 INTERCONNECT 1 
I 1330B J 

---------L-----------.J 

FIG. 14 

54 

Page 246 of 949



<J
I 

<J
I 

CP
U 

15
20

 

--
-

-
-
-
-
"
-
-
-
-
-
-
~

 
.
.
.
-
-
-
-
"
-
-
-
-
-
,
 

-, ' 
S

ys
te

m
 

: 
M

e
m

o
ry

 
15

10
 

GP
U 

15
00

 

---
--u

---
---

-
-

-
-u

--
-

F
et

ch
 

--
--

--
--

--
-

--
--

--
--

--
-

--
--

--
--

-

1 
G

PU
 P

;~
T

a
b

le
s 

I 

G
ra

ph
ic

s 
M

e
m

o
ry

 
A

cc
es

s 

I 
I 

l--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
--

--
-~

1 
F

IG
.1

5
 

m
 

"t
i 

(
,)

 

(
,)

 
0

0
 

u
, 

0
0

 
~
 

0
0

 

►
 .... 

Page 247 of 949



<J
I "' 

P
ri

v
il

P
o

P
rl

 V
M

 1
62

0 
I.

,.
..

 ..
.. 
_

_
_

_
 .,

.. 
_

_
 .,

.. 
_

_
_

_
 ..

,, 
_

_
 -

_
_

 

' 
V

ir
tu

al
iz

at
io

n 
M

e
d

ia
to

r 
16

22
 

I , __
_ -

-

~
 

~
 

G
PU

 
S

ch
ed

ul
er

 
16

26
 

N
at

iv
e 

G
ra

ph
ic

s 
D

ri
ve

r 
16

28
 

V
ir

tu
al

iz
at

io
n 
I 

I 
S

tu
b 

16
11

 

~
 P

as
s-

th
ro

ug
h 

--
-)

>
 T

ra
p 

G
PU

 
16

00
 

-
+

 H
yp

er
ca

ll 

FI
G

. 
1

6
 

V
M

2
1

6
3

2
 

V
M

l 1
63

1 

N
at

iv
e 

G
ra

ph
ic

s 
D

ri
ve

r 
16

28
 

10
S 

16
35

 C
P

U
 

S
ch

ed
ul

er
 

16
16

 

H
yp

e
rv

is
o

r/
V

M
M

 
16

10
 

m
 

"t
i 

(
,)

 

(
,)

 
0

0
 

u
, 

0
0

 
~
 

0
0

 

►
 .... 

Page 248 of 949



<J
I .....
 

11
.il

ll 
~
 

H
yp

er
vi

so
rN

M
M

 
11

11
1 

G
P

U
 S

ch
e

d
u

le
r 

1Z
12

 

S
G

G
T

T
Q

u
e

u
e

 
.1

T
hl

 
W

or
kl

oa
d 

Q
ue

ue
 

1l
1f

i 

vG
P

U
 

11
fi

ll
A

 

V
M

 
iU

il
 

3
0

 W
or

kl
oa

d 
11

32
 

M
ed

ia
 W

or
kl

oa
d 

1
1

M
 

C
om

m
an

d 
P

a
rs

e
r 

11
.1

8.
 

vG
P

U
 

11
.6

0.
B

 V
M

 
ll

i.
U

 

3
0

 W
or

kl
oa

d 
il
l2

 

M
ed

ia
 W

or
kl

oa
d 

1
1

M
 

3D
 R

e
n

d
e

r 
E

ng
in

e 
11

22
 

G
P

U
 

il
2

U
 B
lit

te
r 

R
en

de
r 

E
ng

in
e 

~
 

V
C

S
 R

en
de

r 
1

!2
6

, 
V

E
C

S
 R

en
de

r 
1Z

2.
a 

Fi
g~

 1
7 

G
ra

p
h

ic
s 

T
ra

ns
la

tio
n 

T
ab

le
s 

11
5.

ll 

U
pp

er
 M

em
or

y 
S

pa
ce

 
1

I5
2

 

Lo
w

er
 M

em
or

y 
S

pa
ce

 
1

1
.M

 

m
 

"t
i 

(
,)

 

(
,)

 
0

0
 

u
, 

0
0

 
~
 

0
0

 

►
 .... 

Page 249 of 949



<J
I 

0
)
 

V
M

 1
8

0
1

 

G
ue

st
 

PP
G

TT
/G

G
TT

 
18

03
 

' I 
_

_
_

_
 .
..

,,
..

.,
 ..

. 
...

,_
._

...
.,1

1 

H
Y

P
E

R
V

IS
O

R
/V

M
M

 
18

20
 

I ' I I : 
H

yb
ri

d 
! L

ay
er

 
I 

A
dd

re
ss

 

' ' ' 

V
M

 1
81

1 

G
ue

st
 

PP
G

TT
/G

G
TT

 
18

13
 

:_ -
--

--
-•

--
--

--
--

--
-

' ' 
--

--
_, 

PP
G

TT
 

G
P

N
 

G
G

TT
 

G
PN

 

V
irt

ua
l G

PN
 

G
en

er
at

io
n 

18
32

 
1/

0 
M

em
or

y 
M

an
ag

em
en

t 
U

n
it 

{I
O

M
M

U
) 

18
30

 

I : 
M

a
p

p
in

g
 (

H
LA

M
} 

vi
rt

ua
l_

G
P

N
 

i 1
1B

1 
(p

er
 V

M
) 

' I I '-
--

--
--

-

S
w

ap
 I

O
M

M
U

 P
T 

D
ur

in
g 

V
M

 S
ch

ed
ul

in
g 

18
33

 H
P

N
 

S
ys

te
m

 M
e

m
o

ry
 

18
32

 

FI
G

. 
1

8
 

m
 

"t
i 

(
,)

 

(
,)

 
0

0
 

u
, 

0
0

 
~
 

0
0

 

►
 .... 

Page 250 of 949



<J
I 

1
0

 

C
LI

E
N

T 
19

01
 

-
-
,
 

R
E

N
D

E
R

/ 
D

IS
PL

AY
 

19
03

 

SE
R

VE
R

(s
} 

19
30

 

U
SE

R
 

IN
P

U
T 

19
07

 

V
M

/ 
A

P
P

LI
C

A
TI

O
N

 
19

31
 

N
E

TW
O

R
K

 1
9

1
0

 

G
P

U
{s

} 
, 

19
38

 

C
LI

E
N

T 
19

02
 

-
-
,
 

R
E

N
D

E
R

/ 
D

IS
P

LA
Y

 
I 

19
04

 

D
E

C
O

D
E

R
 

19
06

 V
M

/ 
A

P
P

LI
C

A
TI

O
N

 
19

33
 

U
SE

R
 

IN
P

U
T 

19
08

 

•-
• 

••
-•

••
•.

 ""
 "

""
""

""
""

 l
 "

""
""

""
""

""
""

""
""

"'
""

" 
I 

I 
S

H
A

R
E

~
.:

M
O

R
Y

 
I 

R
ES

O
U

R
C

E 
A

LL
O

C
A

TI
O

N
 

PO
LI

C
IE

S 
19

61
 

LO
C

A
L 

M
E

M
O

R
Y

 
19

40
 

F
IG

.1
9

 

m
 

"t
i 

(
,)

 

(
,)

 
0

0
 

u
, 

0
0

 
~
 

0
0

 

►
 .... 

Page 251 of 949



I 
"' 0 

l2
 / 

LL
C

$ 

C
PU

 
I 

20
02

 
I 

C
O

M
P

LE
X

 
20

01
 

GP
U 

20
10

 

I 
l3

 $
 

20
11

 

S
LO

T$
 
I 

-2
()

ii
 

--

SL
O

T 
M

G
M

T
 

20
13

 

LO
C

AL
 M

E
M

O
R

Y
 

20
15

 

10
 

H
 

s~~
;/ 

C
;J

 M
E

M
O

R
Y

 
m

 

1 

"t
i 

SY
ST

EM
 l 

I 

20
30

 
(
,)

 

I ' 
(
,)

 
0

0
 

u
, 

I 

' 
A

G
E

N
T

: 
I I 

' 
I 

20
21

 
I I ' 

0
0

 
~
 

0
0

 

►
 

' I 

.... 

' 
' 

I 

I 

I 

I 
' 

I 
' 

I 
' 

I ' 

---
---

---
-~

---
---

FI
G

. 
2

0
 

Page 252 of 949



~
 

M
U

LT
I-P

R
O

TO
C

O
L 

LI
N

K
 

21
10

 
G

PU
 

20
10

 

G
PU

 M
EM

O
R

Y
 B

U
S

~
,
 

21
12

 

. -.
 

·""
 

... 
G

PU
 M

EM
O

R
Y

 
20

15
 

.
.
.
.
.
 
-
!
I
i
 

.,,, 
... FI

G
. 

21
 

PR
O

C
ES

SO
R

 
(C

O
R

E(
S)

 A
N

D
 1

/0
} 

21
03

 

H
O

ST
 M

EM
O

R
Y

 
2

0
3

0
 

H
O

S
T 

M
E

M
O

R
Y

 B
U

S 
21

11
 

m
 

"t
i 

(
,)

 

(
,)

 
0

0
 

u
, 

0
0

 
~
 

0
0

 

►
 .... 

Page 253 of 949



"' "' 
G

PU
 M

EM
O

R
Y

 B
U

S 
21

12
 

G
P

U
 

20
10

 

M
C

 
21

06
 

M
U

LT
I-P

R
O

TO
C

O
L 

LI
N

K
 

21
10

 

PR
O

C
ES

SO
R

 
{C

O
R

E(
S)

 A
N

D
 1

/0
) 

21
03

 
....

 1\
 

·-
-
-
-
-
·.

 ·-
-·

.,
,a

r\
, 

C
O

H
ER

EN
C

E 
J 

I 
,, 

, 
21

09
 

,.,
l' 

.,,
 

-
-
-

-
-
-
-
-

,,.
,..

11
t4

' 
__

 ,.
,,

,.
,-

~
 

,. ...
. 

,,..-
"".

,. 
_

,,
,.

;"
" 

;_
,,.

,,.
, ...

 

...... -
::

.;
;;

 .....
.....

. 
~--~

-
,
-
-
~

 
-
~

-
-
-
-
-

G
PU

 M
EM

O
R

Y
 

I 
I 

H
O

ST
 M

EM
O

R
Y

 
20

15
 

20
30

 

F
IG

. 
2

2
 

H
O

S
T 

M
EM

O
R

Y
 B

U
S 

21
11

 

m
 

"t
i 

(
,)

 

(
,)

 
0

0
 

u
, 

0
0

 
~
 

0
0

 

►
 .... 

Page 254 of 949



"' w 

G
PU

 
20

10
 21

12
 

2
3

0
7

 
I 

--
--

--
--

--
--

-1
 

G
PU

 M
E

M
O

R
Y

 
20

15
 

M
U

LT
I-P

R
O

TO
C

O
L 

LI
N

K
 

2.
11

0 

F
IG

. 
2

3
 

PR
O

C
ES

SO
R

 
(C

O
R

E(
S}

 A
N

D
 1

/0
) 

21
03

 

H
O

S
T 

M
E

M
O

R
Y

 
20

30
 

H
O

S
T 

M
E

M
O

R
Y

 B
U

S 
21

11
 

m
 

"t
i 

(
,)

 

(
,)

 
0

0
 

u
, 

0
0

 
~
 

0
0

 

►
 .... 

Page 255 of 949



en
 

-I
'-

ST
AR

T 

PL
AC

E 
S

U
P

E
R

LI
N

E
S

 I
N

 G
P

U
 B

l.A
S 

24
01

 

A
LL

O
C

A
TE

 S
U

P
E

R
U

N
E

S
 F

R
O

M
 G

P
U

 
M

E
M

O
R

Y
 

PU
SH

 O
P

E
R

A
N

D
S

 F
R

O
M

 C
O

R
E 

TO
 

TH
E 

AL
LO

C
AT

ED
 S

U
P

E
R

LI
N

E
S

 
2

4
0

3
 

U
SE

 O
P

E
R

A
N

D
S

 T
H

A
T 

W
ER

E 
PU

SH
ED

 T
O

 G
EN

ER
AT

E 
R

ES
U

LT
S 

2
4

0
4

 

P
U

LL
 R

ES
U

LT
S 

FR
O

M
 T

H
E

 A
LL

O
C

A
TE

D
 

S
U

P
E

R
LI

N
E

S
 

24
05

 

1 
R

EL
EA

SE
 A

LL
O

C
A

TE
D

 S
U

P
E

R
LI

N
E

S
 

2
4

0
6

 

I EN
D

 

FI
G

. 
2

4
 

I 
m

 
"t

i 
(
,)

 

(
,)

 
0

0
 

u
, 

0
0

 
-I'

-
0

0
 

►
 .... 

Page 256 of 949



en
 

(J
I 

L3
 

G
P

U
 

1 
2

5
1

1
 

25
10

 
I 

S
LO

T$
 

25
12

 

I .-~~
_J!_

:7 :JI
_ ~:

-I[_
¥] 

1 
C

or
e 

S
no

op
 F

ilt
e

r 
S

LO
T$

 
1 

1 
25

20
 

25
21

 
, 

I
-
•
-
•
-
-
-
-
-
-
-
-
~

-
•
•
-
-
-

-
-
-
-
-
-
-
•
 

FI
G

. 
25

 

LL
C 

25
30

 

SL
O

T$
 

25
40

 

' ' I ' 

10
 

25
25

 
m

 
"t

i 
(
,)

 

[:
I]

 
(
,)

 
-

-
0

0
 

-
u

, 
0

0
 

. 

~
 

0
0

 
M

e
m

 
$ 

SY
ST

EM
 

►
 

2.
54

5 
M

EM
O

R
Y

 
.... 

I 
25

50
 

_
, 

Page 257 of 949



en
 

en
 

G
PU

 
25

10
 

S
LO

T$
 

25
12

 

C
or

e 
C

or
e 

C
o

re
 

C
or

e 
25

01
 

25
02

 
25

03
 

25
04

 

J. 
! 

l 
! 

In
cl

us
iv

e 
S

n
o

o
p

 F
ilt

e
r 
o

r 
In

cl
us

iv
e 

LL
C

 
26

10
 

~ 

-
S

ys
te

m
 

~
 

A
ge

nt
 

26
30

 

10
 

25
25

 

F
IG

. 
2

6
 

! I I I I I ~:
 I I i 

-
•
-
•
-

•
-
•
-

-
I 

rs
iD

i7
 
~
 

S
ys

te
m

 
26

50
 

G
P

U
-C

oh
 

26
51

 
•
-
•
l
 

P
ar

tit
io

ne
d 

M
e

m
o

ry
 

26
55

 

m
 

"t
i 

(
,)

 

(
,)

 
0

0
 

u
, 

0
0

 
~
 

0
0

 

►
 .... 

Page 258 of 949



700 

Display 
Device(s) 

2710A 

□ 
put / In 

Dev 
27 

ice(s) 
08 

--------------I 
I 
I 
I 
I Parallel Processor(s) 
I 

2712 I 
I 
I 

EP 3 385 848 A1 

Wireless 
Netwo1·k 
Adapter 

2719 

I 
1/0 Switch 

2716 

I/O Hub 
2707 

Communication 

Link~ 
2706 

Memory 
Hub 

) 2705 

Link 
Communication 

Display 2713 r, -
_..,__ 

Device(s) ,_ I 
2710B I Processor(.s) 

I 2702 
I 
~ 

FIG. 27 

67 

Netwotk 
Adapter 

2718 

Add-In 
Device(s) 

2720 

I 
System~ 
Storage 

2714 
\ ) 

J/O Subsystem 

22li. 

Sys1cm 
Memory 

2704 

Processing Suhsyslem 
2701 

Page 259 of 949



EP 3 385 848 A1 

I-------------------------------------~ 
I I 
I I 
I 
I 
I 
I 
I 
I 
I.. 

.. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
!.. 

Parallel Processor Mernory 2822 

Memory Memory Memory 
Unil Unil ••• Ut1it .... 2824A 28248 2824N -

I I I 
I I l 
I -------!-- ----------1 -------,- _,.. --------, 

I 
I 

Partition Partition Partition 
Unit Unit • • 1111 Unit 

2820A 2820B 2820N 

Memory Interface 28 I 8 

I 
Memory Crosshar2816 I-

I 
Cluster • • • Cluster 

Processing Array 2812 

I 
I Scheduler 2810 I 

Pront End Host Interface 
J/0 

- Unil 28.QS_ 2.fil2.6 2.8.Q4 ... - Parallel Processing Unit 2..aQ2 

I 
M.emory Hub 

2705 

FIG. 28A 

68 

Parnllcl 
Processm 

2800 

I 

Page 260 of 949



To/From 
Memory Unit 

2824 

Partition Unit 
2820 

EP 3 385 848 A1 

2821 

To/From 
Memory 

281.6 

FIG. 28B 

69 

ROP 
2826 

Page 261 of 949



To/Prom 
Memory 
Crossbar 

2816 

_, 
-, 

EP 3 385 848 A1 

PrcROP -MML'. 2842 
284~ 

Graphics 

To 
Memory Crossbar 

2816 and/or 
other Processing 

Cluslcrs 

t 
I 

Data Crossbar 
2840 

I l 
Texture 

Unit 

Mulliprocessor 
2836 

Ll Cache 
2848 

Processing 
Cluster 
2814 

2834 

Pipeline Manager 
2832 

,II. 

,11 

To/From 
Scheduler 

281.0 

FIG. 28C 

70 

Page 262 of 949



EP 3 385 848 A1 

;ri, 

" 
Shared Memory Cache Memory 

2870 2872 

Memory and Cache Interconnect 2868 

---~- _____ .,., 
11 

,.... ___ ..,"-_____ , .. 
,1 

Load/Store 
Unit 
2866 

Address Mapping 
Unit 
2856 

Graphics 
Multiprocessor 

2834 

,, GPGPU 1' 
11 11 
11 Cores 11 
1' 11 
1' 2862 ,. 
,1 11 
~ I.! 

"' .. 

Register File 2858 

Instruction Unit 
2854 

Instruction Cache 2852 

t 
From 

Pipeline Manager 
2832 

FIG. 28D 

71 

J-

Page 263 of 949



EP 3 385 848 A1 

Graphics Multiprocessor 2925 

lnlerconncct Fabric 2927 

Shared Memory 2946 

Texture Unit(s) ~ Texture Unit(s) ~ 

Cache Memory 2942 

Load/Store GPGPU GPGPU GPGPU Load/Store GPGPU GPGPU GPGPU 
Unit Core Core Core Uni! Core Core Core 

2940A 223.M. 2937A 2216A 2940B 2938B 2937B 2936B 

Register File 2934A Register File 2934B 

Instruction Unit 2932A Instruction Unit 2932B 

lnslruclion Cache 2930 

FIG. 29A 

72 

Page 264 of 949



EP 3 385 848 A1 

Graphics Mulliproccssor 2950 

Interconnect Fabric 2952 

Shared Memory 2962 

Texture Unit(s) 2960A Texture Unit(s) 2960B 

Cache Memory ~ 

Exccut.ion Resources 2956A Execution Resources 2956B 

Texture Unit(s) 2960C Texture Unit(s) 2_960D 

Cache Memory 2958B 

Execution Resources 2956C Execution Resources 2956D 

Instruction Cache 2954 

FIG. 29B 

73 

Page 265 of 949



--
I 

-I
'-

Pr
oc

es
so

r 

30
01

 

G
PU

 
M

em
or

y 
30

20
 

30
30

 

~
 

30
50

 

G
PU

 
30

10
 

M
ul

ti-
C

or
e 

~ 
P

ro
ce

ss
or

 
30

05
 

G
P

U
 

G
P

U
'"

''"
·-

·"
·-

· 

30
33

 

~ 

30
42

 

~ 

G
PU

 
30

12
 

G
P

U
 M

em
or

y 

FI
G

. 
30

A
 

30
31

 

M
ul

ti-
C

or
e 

I
A

 
\ 

t-.
.1 

Pr
oc

es
so

r 
P

ro
ce

ss
or

 
30

06
 

m
 

"t
i 

(
,)

 

(
,)

 
0

0
 

G
P

U
 

u
, 

G
P

U
 

I 
0

0
 

~
 

0
0

 
M

em
or

y 
►
 .... 

30
45

 

Page 266 of 949



--
I 

(J
I 

r I I I I I I I I I I I I I I I I I I I I I I I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I I I I I I I I I I I 1 I I I I I I I I I I I I I 

-~
---

-
~ 

~-
---

---
--~

-
C

oh
er

en
ce

 B
u:

, 3
06

4 

-
-
-
1

 S
Y

S
T

E
\,

f 
M

E
M

O
R

Y
 

30
41

 

F
IG

. 
30

B
 

. 
I 

m
 

. 
I 

"t
i 

.,
 

(
,)

 

(
,)

 
0

0
 

u
, 

0
0

 
~
 

0
0

 

►
 .... 

Page 267 of 949



.....
 "' 

• I I I I I I I l 
P

ro
ce

ss
or

 
l 

30
07

 
I I ,_ 

C
oh

er
en

ce
 B

us
 3

06
4 

P
R

O
X

Y
 

30
25

 

C
or

e 
30

60
D

 

iT
I-

:-
7 
~
 

C
m

:h
e(

s)
 

30
62

D
 

IN
T

I:'
 

A
C

C
EL

ER
A

TO
R

 
lN

T
tU

R
A

T
lO

N
 

30
36

 

JN
T

R
PT

M
G

M
T

 
30

17
 

C
on

te
xt

 M
G

M
T

 
30

48
 

lQ
il

 

@
 

C
ac

he
 

FI
G

. 
30

C
 

r 
--

-~
F-

-·-
-~

··-
--

-·-
~-

--
~-

, 
30

40
 l 

G
ra

ph
ic

s 
A

cc
cl

cr
nt

io
n 

: 

~ : 
1!

24
6 

I 
I 
.
-
-
-
-
-

;
-
-
-
-
-
-
-
,
 

-
-
-
-

I 
I 

A
P

! 
IN

T
F

 
30

37
 

G
R

A
P

H
IC

S
 

PR
O

C
E

SS
IN

G
 

G
R

A
P

H
lC

S
 

P
R

O
C

E
S

S
IN

G
 

• • • 

G
R

A
P

H
lC

S
 

P
R

O
C

E
S

S
IN

G
 

N
 

G
FX

 
M

b:
M

 
30

33
 

-
-

-
-

G
FX

 
M

E
M

 

I I I I I I~ 
G

FX
 

M
E

Jl
.t 

M
 

m
 

"t
i 

(
,)

 

(
,)

 
0

0
 

u
, 

0
0

 
~
 

0
0

 

►
 .... 

Page 268 of 949



EP 3 385 848 A1 

Processor .3..0Q1 

~ ~ 
: Application 3080 l 
'.-----------........., I 
: 11 I I 

: GPU lnvm:11tion JORI l ,.._ ____ ....,. ____ _,, 
I I 
~---•-•------------•---I 

, ' ' ' ' 
I I 

: Application : 

:~----------· 
·,: I 1,1 
• _ GPU Invocation _ 
: : 
~-----------------------·· 

System Memory 3041 

Application EHcctivc Address 
Space 3082 

• -------- -------------- I 

~ ----------------------1 I I 

: Process Elcme11t 3083 '1 f --
1 .-----------. I I I 
I I 
I I 

: Work Descriptor (WD) : 

OS Virtual ,'\ddrcss Space 3085 

Segment/Page Tahle& 
1086 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I t 3084 : 

I I ~ I 

--------------11--------------· t 
I ._ ____ ,.... ___ __, I 

I I ---------- - __________ J 

Accelerator Integration Slice 
3090 

I , 

WD 
Fetch 
30')1 

Registers 
fil~ 

/ MMU J-03-9 ~ 
~ ...-l-nt-cn-·-up_t_l\_10_M_T_~ 

3047 

Context MGMT 
JI 48 

Save/Restore ' " 

INT 
3092 

,._ __________ G_,1_-u,1.p_h_ic_s_A_c_·c_·c_lc_r_at_i!_n_1.;;;3:;:;;()4=('i---------__1~ 

FIG. 30D 

77 

Effective 
Address 

3093 

Page 269 of 949



--
I 

0
)
 

1i
llf

il 
~
 

,-
w

,v
a

c
,m

m
u

 E
ff

ec
ti

ve
 

A
dd

re
ss

 S
pa

ce
 3

08
2 

\I
i 

W
D

F
E

T
C

H
 

\1
1 

O
S 

30
95

 

°?
! 

I 

P
ro

ce
ss

m
 3

00
7 

~
 

30
96

 

l __
i_ 

M
em

or
y 

O
S 

V
ir

tu
al

 A
dd

re
ss

 
H

yp
cr

vi
so

r 
R

ea
l 

Sp
ac

e 
A

dd
re

ss
 

~
-
-
-
-
-
-
,
 

• 
Pr

oc
es

s 
E

le
m

en
t 

T
ab

le
s 

I 
, "

t 
.,

IS
 

3o
a6

 
_ 30

9_ 9 

\V
 

A
ec

cl
cr

a1
or

 
S

li
ce

 
30

90
 

M
M

U
 3

03
9 

in
lC

!T
U

pt
 M

O
J\

ff
 

30
47

 

C
on

te
xt

 M
G

M
T

 

S
av

e/
R

es
to

re
 _

j'_ w
 

.,,, 1
-

IN
T

 
31

!2
2 

I 
G

ra
ph

ic
:-

A
cc

el
er

at
io

n 
30

46
 

r 
F

IG
. 

30
E

 

E
ff

ec
tiv

e 
A

dd
re

ss
 

3.o
_9

_J 

m
 

"t
i 

(
,)

 

(
,)

 
0

0
 

u
, 

0
0

 
~
 

0
0

 

►
 .... 

Page 270 of 949



--
I co
 

M
ul

ti
-C

or
e 

P
ro

ce
ss

or
 

B
ia

s/
 

30
94

A
 

G
P

U
 

M
M

U
 3

03
98

 

B
ia

s/
 

C
oh

er
en

ce
 

I I I I I I
' 

I 

G
P

U
 

--
-,

 
M

M
U

 3
03

9C
 

I 
1

.-
..

..
;.

..
.;

..
..

;.
..

.;
_

-1
 

f 
_

_
_

_
 , _

_
_

_
_

_
_

_
_

_
 I 

P
ro

ce
ss

or
 

G
PU

 
M

em
or

y 
M

em
or

y 
30

20
 

--
--

--
--

U
ni

fi
ed

 

G
P

U
 

FI
G

. 
30

F
 

G
P

U
 G

PU
 

G
P

U
 

M
M

U
30

39
E

 

B
ia

s/
 

C
oh

er
en

ce
 

G
PU

 
M

em
or

y 
30

23
 

m
 

"t
i 

(
,)

 

(
,)

 
0

0
 

u
, 

0
0

 
~
 

0
0

 

►
 .... 

Page 271 of 949



Graphics 
Processing 

Pipeline 
3100 

FIG. 31 

EP 3 385 848 A1 

Rasler Operations Unit 3126 

Fragment/Pixel Processing Unit 3124 

Rastciizer 3122 

Viewporl Scale, Cull, and Clip Unit 3120 

Primitive Assemhlcr J1!Ji 

Geometry Processing Unit 3116 

Primitive Assembler 3] 14 

Tessellation Evaluallon Processing Unit 3112 

Tessellation Unit 3110 

Tessellation Control Processing Unit 3108 

Primitive Assembler 3106 

Vertex Processing Unit 3104 

Data Assembler 3102 

lnstructirn1 Stream 
ancl Paramet.ers 

80 

Memory 
Mt-.,......,_.,. Inl.erface 

3128 

Page 272 of 949



5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

Europ;bche:i; 
Patent.imt 

EuropC!an 
Patent Office 

Office europeen 
des breYets 

EP 3 385 848 A1 

EUROPEANSEARCHREPORT 

DOCUMENTS CONSIDERED TO BE RELEVANT 

Application Number 

EP 18 16 0066 

Category Citation of document with indication, where appropriate, 
of relevant passages 

Relevant 
toolaim 

CLASSIFICATION OF THE 
APPLICATION (IPC) 

X 

A 

AGARWAL NEHA ET AL: "Selective GPU caches 1-15 
to eliminate CPU-GPU HW cache coherence", 
2016 IEEE INTERNATIONAL SYMPOSIUM ON HIGH 
PERFORMANCE COMPUTER ARCHITECTURE (HPCA), 
IEEE, 
12 March 2016 (2016-03-12), pages 494-506, 
XP032888474, 
DOI: 10.1109/HPCA.2016.7446089 
[retrieved on 2016-04-01] 
* page 494, left-hand column, paragraph 1 
- page 504, right-hand column, last 
paragraph; figure 1 * 

US 2016/085685 Al (TOPP JAROSLAW [DE] ET 
AL) 24 March 2016 (2016-03-24) 
* the whole document* 

1-15 

INV. 
G06 Fl2/0888 
G06Fl2/0811 
G06 Fl2/0815 
G06Tl/20 

TECHNICAL FIELDS 
SEARCHED (IPC) 

G06F 

The present search report has been drawn up for all claims 
!,__ ___________ ~-----------~-~--~------------< 

;~:ot~:;hue I u;t;ot~o:;1:on;~h~;amh I 
CATEGORY OF CITED DOCUMENTS 

X: particularly relevant if taken alone 
Y: particularly relevant if corrbined with another 

document of the same category 
A: technological background 
O non-written disclosure 
P: intem,ediate document 

81 

l::.xaminer 

Jardon, Stephan 
T: theory or principle underlying the invention 
E: earlier patent document, but published on, or 

after the filing date 
D: document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, correepond1ng 
document 

Page 273 of 949



5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

"" 8 
(L 

" 

EP 3 385 848 A1 

ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. EP 18 16 0066 

This annex lists the patent family members relating lo the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

Patent document 
cited in search report 

us 2016085685 
I 

Al 

Publication 
date 

24-03-2016 
I 

us 
us 

Patent family 
member(s) 

2016085685 Al 
2016292081 Al 

I 

25-07-2018 

Publication 
date 

24-03-2016 
06-10-2016 

55 ~ ~----------------------------------------~ 
0 
it For more details about this annex. see Official Journal of the European Patent Office, No. 12/82 

82 

Page 274 of 949



Electronic Patent Application Fee Transmittal 

Application Number: 16456287 

Filing Date: 28-Jun-2019 

Title of Invention: GPU CHIPLETS USING HIGH BANDWIDTH CROSSLINKS 

First Named Inventor/Applicant Name: Skyler J. SALEH 

Filer: Adam D. Sheehan/David Edwards 

Attorney Docket Number: 1458-190070 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Extension-of-Time: 

Page 275 of 949



Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Miscellaneous: 

SUBMISSION- INFORMATION DISCLOSURE STMT 1806 1 260 260 

Total in USO($) 260 

Page 276 of 949



Electronic Acknowledgement Receipt 

EFSID: 48707102 

Application Number: 16456287 

International Application Number: 

Confirmation Number: 4820 

Title of Invention: GPU CHIPLETS USING HIGH BANDWIDTH CROSSLINKS 

First Named Inventor/Applicant Name: Skyler J. SALEH 

Customer Number: 109712 

Filer: Adam D. Sheehan/David Edwards 

Filer Authorized By: Adam D. Sheehan 

Attorney Docket Number: 1458-190070 

Receipt Date: 11-OCT-2023 

Filing Date: 28-JUN-2019 

Time Stamp: 15:13:42 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type DA 

Payment was successfully received in RAM $260 

RAM confirmation Number E20230AF14308236 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

Page 277 of 949



File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

821105 

1 
Information Disclosure Statement (IDS) 

190070-US_IDS.pdf no 4 
Form (SB08) 

90c270f666e04d83454361 Sf85f7d3d7150E 
5389 

Warnings: 

Information: 

This is not an USPTO supplied IDS fillable form 

5057744 

2 Foreign Reference EP3511980.pdf no 33 
5630f683a6ac78326824435a9a5605ccb40C 

1c76 

Warnings: 

Information: 

15026341 

3 Foreign Reference EP3385848.pdf no 82 
f6088081 b44d05589f411 ec39c4a9206a56 

6810 

Warnings: 

Information: 

687947 

4 Non Patent Literature 190141-EP _EESR.pdf no 7 
Sdf143963a040dd1 75e 7eac87a459944eb4 

c4d4c 

Warnings: 

Information: 

2740880 

NPL-Zeppelin_An-Soc-for-
5 Non Patent Literature mu ltich i p-a rch itectu res_Beck. no 3 

pdf 02df2a 18ad03abe27caabac87ba34a869d2 
3c814 

Warnings: 

Information: 

38220 

6 Fee Worksheet (SB06) fee-info.pdf no 2 
591225592f0ad34bf7ef53ea483f4907233d 

6293 

Warnings: 

Page 278 of 949



Information: 

Total Files Size (in bytes)~ 24372237 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

EXAMINER 
109712 7590 07/31/2023 

Advanced Micro Devices, Inc. YU,JAEUN 

c/o Davidson Sheehan LLP 
6836 Austin Center Blvd. ART UNIT PAPER NUMBER 

Suite 320 2138 

Austin, TX 78731 
DATE MAILED: 07/31/2023 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

16/456,287 06/28/2019 Skyler J. SALEH 1458-190070 4820 

TITLE OF INVENTION: GPU CHIPLETS USING HIGH BANDWIDTH CROSSLINKS 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 10/31/2023 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING 
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD 
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT 
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN 
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST 
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that 
entity status still applies. 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

For purposes of this notice, small entity fees are 40% the amount of undiscounted fees, and micro entity fees are 20% the amount of 
undiscounted fees. 

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed. If an equivalent of Part Bis filed, a request to reapply a previously paid issue fee must be 
clearly made, and delays in processing may occur due to the difficulty in recognizing the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail 
Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980. 
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at 
www .uspto.gov/PatentMaintenanceFees. 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web. 

By mail, send to: Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

By fax, send to: (571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (ifrequired). Blocks 1 through 5 should be completed where appropriate. 
All further correspondence will be mailed to the current correspondence address as indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new 
correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications. Because electronic patent issuance may occur shortly after issue 
fee payment, any desired continuing application should preferably be filed prior to payment of this issue fee in order not to jeopardize copendency. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) 
Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

109712 7590 07/31/2023 

Advanced Micro Devices, Inc. 
c/o Davidson Sheehan LLP 
6836 Austin Center Blvd. 
Suite 320 
Austin, TX 78731 

APPLICATION NO. FILING DATE 

16/456,287 06/28/2019 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being transmitted to 
the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below. 

(Typed or printed name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Skyler J. SALEH 1458-190070 4820 

TITLE OF INVENTION: GPU CHIPLETS USING HIGH BANDWIDTH CROSSLINKS 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $1200 

EXAMINER ART UNIT 

YU,JAEUN 2138 

1. Change of correspondence address or indication of "Fee Address" (3 7 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/AIA/122 or PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form PTO/ 
AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a 
Customer Number is required. 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0.00 $0.00 

CLASS-SUBCLASS 

711-118000 

2. For printing on the patent front page, list 
(1) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 
(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$1200 10/31/2023 

2 ______________ _ 

3 ______________ _ 

3. ASSIGNEE NAME AND RESIDENCE DA TA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously 
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. Fees submitted: □Issue Fee □Publication Fee (if required) 

4b. Method of Payment: (Please first reapply any previously paid fee shown above) 

0 Electronic Payment via Patent Center or EFS-Web 0 Enclosed check 0 Non-electronic payment by credit card (Attach form PTO-2038) 

0 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. ____ _ 

5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 

NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (08-18) Approved for use through 01/31/2020 
Page 2 of3 

0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

16/456,287 06/28/2019 Skyler J. SALEH 

109712 7590 07/31/2023 

Advanced Micro Devices, Inc. 
c/o Davidson Sheehan LLP 
6836 Austin Center Blvd. 
Suite 320 
Austin, TX 78731 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

1458-190070 4820 

EXAMINER 

YU,JAEUN 

ART UNIT PAPER NUMBER 

2138 

DATE MAILED: 07/31/2023 

Determination of Patent Term Adjustment under 35 U.S.C.154 (b) 
(Applications filed on or after May 29, 2000) 

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section l(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement 
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent 
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial 
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term 
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior 
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration 
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process 
outlined in 37 CFR 1.705. 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 
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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget 
approval before requesting most types of information from the public. When 0MB approves an agency request to 
collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration date for the 
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform 
the public about the 0MB Control Number's legal significance in accordance with 5 CFR 1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon 
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions 
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, 
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection 
of information unless it displays a valid 0MB control number. 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements 
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b) 
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information 
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent 
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not 
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment 
of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may 
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the 
Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting 
a request involving an individual, to whom the record pertains, when the individual has requested assistance 
from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to comply 
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, 
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility 
to recommend improvements in records management practices and programs, under authority of 44 U.S.C. 
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection 
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall 
not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed 
in an application which became abandoned or in which the proceedings were terminated and which application 
is referenced by either a published application, an application open to public inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Notice of Allowability 

Application No. 
16/456,287 
Examiner 
JAE U YU 

Applicant(s) 
SALEH etal. 
Art Unit I AIA (FITF) Status 
2138 Yes 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1.~ This communication is responsive to 7/3/23. 

0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2.0 An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the 
restriction requirement and election have been incorporated into this action. 

3.~ The allowed claim(s) is/are 1-20. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution 
Highway program at a participating intellectual property office for the corresponding application. For more information, please see 
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

4.0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) DAIi b) 0 Some* c) 0 None of the: 

1. 0 Certified copies of the priority documents have been received. 
2. 0 Certified copies of the priority documents have been received in Application No. __ . 

3. 0 Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5.0 CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

0 including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of each 
sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6.0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. 0 Notice of References Cited (PTO-892) 

2.~ Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 2/16/23, 4/19/23, 7/3/23. 

5. 0 Examiner's Amendment/Comment 

6. ~ Examiner's Statement of Reasons for Allowance 

3. 0 Examiner's Comment Regarding Requirement for Deposit 7. OOther __ 
of Biological Material . 

4.0 Interview Summary (PTO-413), 
Paper No./Mail Date. 

/JAE U YU/ 
Primary Examiner, Art Unit 2138 

U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20230719 
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Application/Control Number: 16/456,287 
Art Unit: 2138 

DETAILED ACTION 

Notice of Pre-A/A or A/A Status 

Page 2 

The present application, filed on or after March 16, 2013, is being examined under the 

first inventor to file provisions of the AIA. 

Allowable Subject Matter 

Claims 1-20 are allowable. 

The primary reasons for allowance of claims 1-20 in the instant application is the 

combination with the inclusion in these claims that "wherein the GPU chiplet array includes: the 

first GPU chiplet communicably coupled to the CPU via a bus; and a second GPU chiplet 

communicably coupled to the first GPU chiplet via a passive crosslink, wherein the passive 

crosslink is dedicated for inter- chiplet communications" (interpreted in view of paragraph 12 of 

the specification). The prior art of record neither anticipates nor renders obvious the above 

recited combination. 

As allowable subject matter has been indicated, applicant's response must either comply 

with all formal requirements or specifically traverse each requirement not complied with. See 37 

C.F.R. § 1.111 (b) and§ 707.07(a) of the MPEP. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to JAE UN YU whose telephone number is (571 )272-1133. The examiner 

can normally be reached M-F 9-5. 

Examiner interviews are available via telephone, in-person, and video conferencing 

using a USPTO supplied web-based collaboration tool. To schedule an interview, applicant is 

encouraged to use the USPTO Automated Interview Request (AIR) at 

http://www.uspto.gov/interviewpractice. 

Page 285 of 949



Application/Control Number: 16/456,287 
Art Unit: 2138 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Tim Vo can be reached on (571)272-3642. The fax phone number for the 

organization where this application or proceeding is assigned is 571 -273-8300. 

Information regarding the status of published or unpublished applications may be 

Page3 

obtained from Patent Center. Unpublished application information in Patent Center is available 

to registered users. To file and manage patent submissions in Patent Center, visit: 

https ://patentcenter. uspto. gov. Visit https://www.uspto.gov/patents/ apply/patent-center for more 

information about Patent Center and https://www.uspto.gov/patents/docx for information about 

filing in DOCX format. For additional questions, contact the Electronic Business Center (EBC) at 

866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service 

Representative, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/JAE U YU/ 
Primary Examiner, Art Unit 2138 
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Issue Classification 

CPC 

Symbol 

G06F rnI 12 I ]I 
G06F rnI 13 

1 rnr 
G06F rnr 13 I rn 
G06F mt 2212 I mt 

CPC Combination Sets 

Symbol 

Application/Control No. 

16/456,287 

Examiner 

JAE U YU 

0897 

4027 

1668 

1024 

I l I I l I 

NONE 

(Assistant Examiner) 

/JAE U YU/ 
Primary Examiner, Art Unit 2138 

(Primary Examiner) 
U.S. Patent and Trademark Office 

Page 1 of 3 

Applicant(s)/Patent Under Reexamination 

SALEH et al. 

Art Unit 

2138 

Type Version 

F 2013-01-01 

I 2013-01-01 

I 2013-01-01 

A 2013-01-01 

Type Set Ranking Version 

Total Claims Allowed: 

(Date) 20 

19 July 2023 
O.G. Print Claim(s) O.G. Print Figure 

(Date) 1 1 

Part of Paper No.: 20230719 
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Issue Classification 

INTERNATIONAL CLASSIFICATION 

CLAIMED 

G06F 

I NON-CLAIMED 

US ORIGINAL CLASSIFICATION 

CLASS 

711 

CROSS REFERENCES(S) 

CLASS 

NONE 

(Assistant Examiner) 

/JAE U YU/ 
Primary Examiner, Art Unit 2138 

(Primary Examiner) 
U.S. Patent and Trademark Office 

Application/Control No. 

16/456,287 

Examiner 

JAE U YU 

lrnJl 12 

118 

Applicant(s)/Patent Under Reexamination 

SALEH et al. 

Art Unit 

2138 

I rn I □8 

SUBCLASS 

SUBCLASS (ONE SUBCLASS PER BLOCK) 

I I I I I 

Total Claims Allowed: 

(Date) 20 

19 July 2023 
O.G. Print Claim(s) O.G. Print Figure 

(Date) 1 1 

Part of Paper No.: 20230719 
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Issue Classification 
Application/Control No. 

16/456,287 

Examiner 

JAE U YU 

Applicant(s)/Patent Under Reexamination 

SALEH et al. 

Art Unit 

2138 

~ Claims renumbered in the same order as presented by applicant D CPA D T.D. D R.1.47 
CLAIMS 

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original 

NONE 
Total Claims Allowed: 

(Assistant Examiner) (Date) 20 

/JAE U YU/ 19 July 2023 
O.G. Print Claim(s) O.G. Print Figure Primary Examiner, Art Unit 2138 

(Primary Examiner) (Date) 1 1 

U.S. Patent and Trademark Office Part of Paper No.: 20230719 
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Search Notes 

CPC - Searched* 

Symbol 

Application/Control No. 

16/456,287 

Examiner 

JAE U YU 

G06F12/0897, G06F13/1668, G06F13/4027, G06F2212/1024 

CPC Combination Sets - Searched* 

Symbol 

US Classification - Searched* 

Class Subclass 

711 118 

Applicant(s)/Patent Under Reexamination 

SALEH et al. 

Art Unit 

2138 

Date Examiner 

07/19/2023 /J.U.Y/ 

Date Examiner 

Date Examiner 

07/19/2023 /J.U.Y/ 

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of 
the search. 

Search Notes 

Search Notes Date Examiner 

Text Search in EAST 07/19/2023 /J.U.Y/ 

NPL Search 07/19/2023 /J.U.Y/ 

Interference Search 

US Class/CPC 
US Subclass/CPC Group Date Examiner 

Symbol 

US- PAT, PGPUB 07/19/2023 /J.U.Y/ 

/J.U.Y/ 
Primary Examiner, Art Unit 2135 

U.S. Patent and Trademark Office 
Page 1 of 1 

Part of Paper No.: 20230719 
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Application/Control No. Applicant(s)/Patent Under Reexamination 

Index of Claims 16/456,287 SALEH et al. 

Examiner Art Unit 

JAE U YU 2138 

✓ Rejected Cancelled N Non-Elected A Appeal 

-- Allowed Restricted I Interference 0 Objected 

CLAIMS 

~ Claims renumbered in the same order as presented by applicant D CPA D T.D. 0 R.1.47 

CLAIM DATE 
Final Original 07/19/2023 

1 = 
2 = 
3 = 
4 = 
5 = 
6 = 
7 = 
8 = 
9 = 
10 = 
11 = 
12 = 
13 = 
14 = 
15 = 
16 = 
17 = 
18 = 
19 = 
20 = 

U.S. Patent and Trademark Office Part of Paper No.: 20230719 
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Doc code: IDS 
Doc: description: Information Disclosure Statement (iDS) Fiiecl 

PTOISB/08a (02-18) 
Approved !or use through 11/30i2020. 0MB 0651-0031 

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under tiie Paperwork Reduction Act of 1995. no persons are requiret1 lo respond lo a collection of information unless il contains a valid 0MB control nurnt;er, 

Application Number 16456287 

Filing Date 2019-06-28 

INFORMATION DISCLOSURE First Named Inventor I Skyler J. SALEH 
STATEMENT BY APPLICANT 

Art Unit 2138 
{ Not for submission under 37 CFR 1.99) 

Examiner Name I Jae Un YU 

Attorney Docket Number 1458-190070 

U.S.PATENTS 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Nurnber Code·1 

Issue Date 
of cited Document 

Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add buUon. 

U.S.PATENT APPLICATION PUBUCA T!ONS 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code·1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Publisl1ed Application citation information please click t11e Add button. 

FOREIGN PATENT DOCUMENTS 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant TS 
Initial* No Number3 Code2i Code4 Date Passages or Relevant 

Document 
Figures Appear 

1 □ 

If you wish to add additional Foreign Patent Document citation information please click t11e Add button 

NON-PATENT UTERATURE DOCUMENTS 

Examiner Cite 
Include name ofihe author (in CAPITAL LETTERS), title of the article (when appropriate), title oft11e item 

Initials* No 
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 

publisher, city and/or country where published. 
, ___________ 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /J.U.Y/ 

EFS Web 2.1.18 

Page 292 of 949



Application Number 16456287 

Filin~i Date 2019-06-28 

INFORMATION DISCLOSURE First Named Inventor I Skyler J. SALEH 
STATEMENT BY APPLICANT 

Art Unit 2138 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Jae Un YU 

Attorney Docket Number 1458-190070 

1 
Non-Final Office Action rnaiied February 3, 2023 for U.S. Application No. 16/585,480 (Attorney Docket No. 190142-US) 

□ 19 pages. 

If you wish to add additional non-patent literature document citation information please click the Add button 

EXAMINER SIGNATURE 

Examiner Signature I /JAE u YU/ I Date Considered I 07/19/2023 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line tl1rough a 
citation if not in conformance and not considered. Include copy of this forrn wittl next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at w,,w USF'TO GG\i or MPEP 901 .04. 2 Enter office ttrnt issued lhe documenl, by lhe lwo-lelter code (\1\/IPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document 
4 Kind of document by tile appropriate symbols as indicated on the document under \1\/IPO Standard ST 16 if possible. 5 Applicant is to place a ctieck mark here ii 
English language translation is allached. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /J.U.Y/ 

EFS Web 2.1.18 

Page 293 of 949



Application Number 16456287 

Filin~i Date 2019-06-28 

INFORMATION DISCLOSURE First Named Inventor I Skyler J. SALEH 
STATEMENT BY APPLICANT 

Art Unit 2138 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Jae Un YU 

Attorney Docket Number 1458-190070 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and ·1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 156(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

D See attached certification statement. 

~ The fee set forth in 37 CFR 1. ·17 (p) has been submitted herewith. 

~ A certification statement is not submitted t1erewiU1. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR ·1.4(d) for the 
form of the signature. 

Signature /Adam D. Sheehani Date (YYYY-MM-DD) 2023-02-16 

NameiPrint Adam D. Sheehan Registration Number 42146 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. ·122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting ttle completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete U1is form and/or sumiestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Deprniment of Commerce, P.O. Box 1450, Alexandria, VA 22313-'1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 

EFS Web 2.1.18 

Page 294 of 949



Privacy Act Statement 

The Privacy Act of 197 4 (PL 93~579) requires that you be given certain information in connection wit!1 your submission of the 
attached form related to a patent application or patent Accordingly, pursuant to the requirements of U1e Act, please be advised 
that: (1) t11e general authority for the collection of this information is 35 U.S.C. 2(b)(2): (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for whict1 the information is used by Hie U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in t!1is form will be subject to the following routine uses: 

1. Tl1e information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from U1is system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s. 

2. A record from this system of records may be disclosed, as a routine use, in tl1e course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in tl1is system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to tl1e subject matter of the record. 

4. A record in tl1is system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a cont.met. Recipients of information st1all be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in tl1is system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records mana~iement practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with tl1e GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure st1all not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. ·1 s1. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1 .14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in whictl the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 

EFS Web 2.1.18 

Page 295 of 949



PE2E SEARCH - Search History {Prior Art) 

Ref# Hits 

L1 2 

L2 18 

L3 97505 

L4 140 

LS 689 

07/19/2023 09:39:46 PM 
VVorkspace:16456287 

$earch Query 

"20070273699" 

(cpu "central 
processing") near7 (gpu 
"graphics processing") 
near7 (chiplet 
application workload) 
near7 passiv$3 

(cpu "central 
processing") near7 (gpu 
"graphics processing") 
near7 (chiplet 
application workload) 

(cpu "central 
processing") near7 (gpu 
"graphics processing") 
near7 passiv$3 

(cpu "central 
processing") WITH (gpu 

DBs 

(US-PGPUB; USPAT) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AP, AT, 
AU, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, MC, MD, MY, NL, 
NO, NZ, OA, PH, PL, 
PT, RO, RS, RU, SE, 
SG, SI, SK, SU, TH, 
TN, TR, TW, UA, VN, 
WO); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AP, AT, 

Default Plurals 
Pperator 
OR ON 

OR ON 

OR ON 

OR ON 

OR ON 

British rl"ime Stamp 
Equivalents 
ON 

ON 

ON 

ON 

ON 

2023/05/17 
02:13 PM 

2023/07/18 
02:30 PM 

2023/07/18 
02:30 PM 

2023/07/18 
02:31 PM 

2023/07/18 
02:31 PM 

Page 1 of 6 
JY 

Page 296 of 949



L6 11645 

L7 22126 

L8 14322 

07/19/2023 09:39:46 PM 
VVorkspace:16456287 

"graphics processing") 
WITH passiv$3 

G06F12/0897 .cpc. 

G06F13/1668.cpc. 

G06F13/4027.cpc. 

AU, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, MC, MD, MY, NL, 
NO, NZ, OA, PH, PL, 
PT, RO, RS, RU, SE, 
SG, SI, SK, SU, TH, 
TN, TR, TW, UA, VN, 
WO); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 

OR ON ON 

OR ON ON 

OR ON ON 

2023/07/19 
08:11 PM 

2023/07/19 
08:12 PM 

2023/07/19 
08:13 PM 

Page2of 6 
JY 

Page 297 of 949



L9 16480 

L10 9845 

L11 922 

L12 14 

07/19/2023 09:39:46 PM 
VVorkspace:16456287 

G06F2212/1024.cpc. 

711 /118.ccls. 

"passive interposer" 

"passive interposer" 
AND G06F12/$.cpc. 

RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 

OR ON ON 

OR ON ON 

OR ON ON 

OR ON ON 

2023/07/19 
08:13 PM 

2023/07/19 
08:14 PM 

2023/07/19 
09:03 PM 

2023/07/19 
09:03 PM 

Page 3of 6 
JY 

Page 298 of 949



L13 10 

L14 49 

L15 12 

07/19/2023 09:39:46 PM 
VVorkspace:16456287 

"passive interposer" 
AND G06F3/$.cpc. 

"passive interposer" 
AND G06F13/$.cpc. 

"passive interposer" 
AND G06F2212/$.cpc. 

CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 
VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

(US-PGPUB; USPAT; 
USOCR; FIT (AU, AP, 
AT, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, OA, RU, SU, WO, 
MC, MD, MY, NL, NO, 
NZ, PH, PL, PT, RO, 
RS, SE, SG, SI, SK, 
TH, TN, TR, TW, UA, 

OR ON ON 

OR ON ON 

OR ON ON 

2023/07/19 
09:03 PM 

2023/07/19 
09:04 PM 

2023/07/19 
09:04 PM 

Page4of 6 
JY 

Page 299 of 949



VN); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

L16 1676 cach$3 nears passiv$3 (US-PGPUB; USPAT; 
USOCR; FIT (AP, AT, 
AU, BE, BG, BR, BY, 
CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, MC, MD, MY, NL, 
NO, NZ, OA, PH, PL, 
PT, RO, RS, RU, SE, 
SG, SI, SK, SU, TH, 
TN, TR, TW, UA, VN, 
WO); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

L17 13 cach$3 nears passiv$3 (US-PGPUB; USPAT; 
nears (gpu "graphics USOCR; FIT (AP, AT, 
processing") AU, BE, BG, BR, BY, 

CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, MC, MD, MY, NL, 
NO, NZ, OA, PH, PL, 
PT, RO, RS, RU, SE, 
SG, SI, SK, SU, TH, 
TN, TR, TW, UA, VN, 
WO); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

L18 188 cach$3 SAME passiv$3 (US-PGPUB; USPAT; 
SAME (gpu "graphics USOCR; FIT (AP, AT, 
processing") AU, BE, BG, BR, BY, 

CA, CH, CN, CS, CU, 
CZ, DD, DE, DK, EA, 
EE, EP, ES, Fl, FR, GB, 
HR, HU, ID, IE, IL, IS, 
IT, JP, KR, LT, LU, LV, 
MA, MC, MD, MY, NL, 
NO, NZ, OA, PH, PL, 
PT, RO, RS, RU, SE, 
SG, SI, SK, SU, TH, 
TN, TR, TW, UA, VN, 
WO); FPRS; EPO; 
JPO; DERWENT; 
IBM_TDB) 

PE2E SEARCH - Search History {Interference) 

Ref# Hits 

07/19/2023 09:39:46 PM 
VVorkspace:16456287 

earch Query DBs 

OR ON 

OR ON 

OR ON 

Plurals 

ON 2023/07/19 
09:0S PM 

ON 2023/07/19 
09:0S PM 

ON 2023/07/19 
09:0S PM 

British ime Stamp 
Equivalents 

Page Sof 6 
JY 

Page 300 of 949



N3 1 

07/19/2023 09:39:46 PM 
VVorkspace:16456287 

(second GPU chiplet 
communicably coupled 
first GPU chiplet via 
passive crosslink 
passive crosslink 
dedicated inter-chiplet 
communications 
phy).clm. 

(US-PGPUB; USPAT) AND ON ON 2023/07/19 
09:15 PM 

Page6of 6 
JY 

Page 301 of 949



Doc code: IDS 
Doc: description: Information Disclosure Statement (iDS) Fiiecl 

PTOISB/08a (02-18) 
Approved !or use through 11/30i2020. 0MB 0651-0031 

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under tiie Paperwork Reduction Act of 1995. no persons are requiret1 lo respond lo a collection of information unless il contains a valid 0MB control nurnt;er, 

Application Number 16456287 

Filing Date 2019-06-28 

INFORMATION DISCLOSURE First Named Inventor I Skyler J. SALEH 
STATEMENT BY APPLICANT 

Art Unit 2138 
{ Not for submission under 37 CFR 1.99) 

Examiner Name I Jae Un YU 

Attorney Docket Number 1458-190070 

U.S.PATENTS 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Nurnber Code·1 

Issue Date 
of cited Document 

Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add buUon. 

U.S.PATENT APPLICATION PUBUCA T!ONS 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code·1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20170236244 2017-08-17 PRiCE et al. 

If you wish to add additional U.S. Publisl1ed Application citation information please click 1110 Add button. 

FOREIGN PATENT DOCUMENTS 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant 
TS 

Initial* No Number3 Code2i Code4 Date Passages or Relevant 
Document 

Figures Appear 

1 108694688 CN 2018-10-23 JOYDEEP et al. t8j 

2 108732754 CN 2018-11-02 DEEPAK et al. t8j 

If you wish to add additional Forei~1n Patent Document citation information please click the Add button 

NON-PATENT UTERATURE DOCUMENTS 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROOGHo /JoU.Y/ 

EFS Web 2.1.18 

Page 302 of 949



Application Number 16456287 

Filin~i Date 2019-06-28 

INFORMATION DISCLOSURE First Named Inventor I Skyler J. SALEH 
STATEMENT BY APPLICANT 

Art Unit 2138 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Jae Un YU 

Attorney Docket Number 1458-190070 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the a1iicle (when appropriate), title of the item 

Initials"' No 
(book, magazine, journal, serial, symposium, catalog, etc), dale, pages(s), volume-issue number(s), T5 

publisher, city andior country where published. 

1 
Office Action mailed February 7, 2023 for Chinese Application No. 202080067194.0 (Attorney Docket No. 190141-CN), rx1 6 pages 

If you wish to add additional non-patent literature document citation information please click U1e Add button 

EXAMINER SIGNATURE 

Examiner Signature I /JAE u YU/ I Date Considered I 07/19/2023 

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kimj Codes of USPTO Patent Documents at www.U~,PT0.'30V or MPEP 901.04. 2 Enter office that issued the doc1;rnent, by tt1e two-letter code {1/VIPO 
Standard ST3). 3 For ,Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
• Kind of document t>y the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possitJle. s Applicant is lo place a check rnark t1ere i1 
Englist1 language translation is attached. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /J.U.Y/ 

EFS Web 2.1.18 

Page 303 of 949



Application Number 16456287 

Filin~i Date 2019-06-28 

INFORMATION DISCLOSURE First Named Inventor I Skyler J. SALEH 
STATEMENT BY APPLICANT 

Art Unit 2138 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Jae Un YU 

Attorney Docket Number 1458-190070 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and ·1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
~ from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 156(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

D See attached certification statement. 

D The fee set forth in 37 CFR 1. ·17 (p) has been submitted herewith. 

D A certification statement is not submitted t1erewiU1. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR ·1.4(d) for the 
form of the signature. 

Signature /Adam D. Sheehani Date (YYYY-MM-DD) 2023-04-19 

NameiPrint Adam D. Sheehan Registration Number 42146 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. ·122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting ttle completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete U1is form and/or sumiestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Deprniment of Commerce, P.O. Box 1450, Alexandria, VA 22313-'1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 

EFS Web 2.1.18 

Page 304 of 949



Privacy Act Statement 

The Privacy Act of 197 4 (PL 93~579) requires that you be given certain information in connection wit!1 your submission of the 
attached form related to a patent application or patent Accordingly, pursuant to the requirements of U1e Act, please be advised 
that: (1) t11e general authority for the collection of this information is 35 U.S.C. 2(b)(2): (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for whict1 the information is used by Hie U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in t!1is form will be subject to the following routine uses: 

1. Tl1e information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from U1is system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s. 

2. A record from this system of records may be disclosed, as a routine use, in tl1e course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in tl1is system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to tl1e subject matter of the record. 

4. A record in tl1is system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a cont.met. Recipients of information st1all be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in tl1is system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records mana~iement practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with tl1e GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure st1all not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. ·1 s1. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1 .14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in whictl the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 

EFS Web 2.1.18 

Page 305 of 949



Doc code: IDS 
Doc: description: Information Disclosure Statement (iDS) Fiiecl 

PTOISB/08a (02-18) 
Approved !or use through 11/30i2020. 0MB 0651-0031 

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under tiie Paperwork Reduction Act of 1995. no persons are requiret1 lo respond lo a collection of information unless il contains a valid 0MB control nurnt;er, 

Application Number 16456287 

Filing Date 2019-06-28 

INFORMATION DISCLOSURE First Named Inventor I Skyler J. SALEH 
STATEMENT BY APPLICANT 

Art Unit 2138 
{ Not for submission under 37 CFR 1.99) 

Examiner Name I Jae Un YU 

Attorney Docket Number 1458-190070 

U.S.PATENTS 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Nurnber Code·1 

Issue Date 
of cited Document 

Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add button. 

U.S.PATENT APPLICATION PUBUCA T!ONS 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code·1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20070273699 2007-11-29 SASAKI et al. 

2 20190123022 2019-04-25 TEIG et al. 

If you wish to add additional U.S. Published Application citation information please click the Add button. 

FOREIGN PATENT DOCUMENTS 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

wtlere Relevant 
TS 

Initial* No Number3 Code2i Code4 Date Passages or Relevant 
Document 

Figures Appear 

1 □ 

If you wish to add additional Forei~1n Patent Document citation information please click the Add button 

NON-PATENT UTERATURE DOCUMENTS 

EFS Web 2.1.18 ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /J.U.Y/ 

Page 306 of 949



Application Number 16456287 

Filin~i Date 2019-06-28 

INFORMATION DISCLOSURE First Named Inventor I Skyler J. SALEH 
STATEMENT BY APPLICANT 

Art Unit 2138 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Jae Un YU 

Attorney Docket Number 1458-190070 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the a1iicle (when appropriate), title of the item 

Initials"' No 
(book, magazine, journal, serial, symposium, catalog, etc), dale, pages(s), volume-issue nurnber(s), T5 

publisher, city andior country where published. 

1 
Extended European Search Report issued in Application No. 20832015, mailed June 22, 2023, (Attorney Docket No. 

□ 190070-EP), 12 Pages. 

2 
YIN, Jierning et al. "Modular Routing Design for Chiplet-Based Systems" 2018 ACM/IEEE 45th Annual International 

□ Symposium on Computer Acllitecture (!SCA), IEEE, 2018, pages 726-738, 

If you wish to add additional non-patent literature document citation information please click the Add button 

EXAMINER S!GNA TURE 

Examiner Signature I /JAE u YU/ I Date Considered I 07/19/2023 

... EXAMINER: Initial if reference considered, whetl1er or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy ofU1is form with next communication to applicant 

1 See Kind Codes of USPTO Patent Documents at www.l.lSPTCl DOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code {VVIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the ;ippropriate symbols as indicated on lhe documenl under VVIPO Standard ST.16 if possitJle 5 Applicant is lo place a check mark t1ere i1 
Englist1 l,mguage trnnslalion is attached. 

ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /J.U.Y/ 

EFS Web 2.1.18 

Page 307 of 949



Application Number 16456287 

Filin~i Date 2019-06-28 

INFORMATION DISCLOSURE First Named Inventor I Skyler J. SALEH 
STATEMENT BY APPLICANT 

Art Unit 2138 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Jae Un YU 

Attorney Docket Number 1458-190070 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and ·1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
~ from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 156(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

D See attached certification statement. 

D The fee set forth in 37 CFR 1. ·17 (p) has been submitted herewith. 

D A certification statement is not submitted t1erewiU1. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR ·1.4(d) for the 
form of the signature. 

Signature /Adam D. Sheehani Date (YYYY-MM-DD) 2023-07-03 

NameiPrint Adam D. Sheehan Registration Number 42146 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. ·122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting ttle completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete U1is form and/or sumiestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Deprniment of Commerce, P.O. Box 1450, Alexandria, VA 22313-'1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 

EFS Web 2.1.18 

Page 308 of 949



Privacy Act Statement 

The Privacy Act of 197 4 (PL 93~579) requires that you be given certain information in connection wit!1 your submission of the 
attached form related to a patent application or patent Accordingly, pursuant to the requirements of U1e Act, please be advised 
that: (1) t11e general authority for the collection of this information is 35 U.S.C. 2(b)(2): (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for whict1 the information is used by Hie U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in t!1is form will be subject to the following routine uses: 

1. Tl1e information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from U1is system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s. 

2. A record from this system of records may be disclosed, as a routine use, in tl1e course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in tl1is system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to tl1e subject matter of the record. 

4. A record in tl1is system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a cont.met. Recipients of information st1all be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in tl1is system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records mana~iement practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with tl1e GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure st1all not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. ·1 s1. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1 .14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in whictl the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 

EFS Web 2.1.18 

Page 309 of 949



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
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Group Art Unit: 
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Atty. Dkt. No.: 1458-190070 Confirmation No.: 4820 

RESPONSE TO OFFICE ACTION 

Dear Sir: 

PATENT 

In response to the Office Action mailed January 20, 2023, please amend the above­

identified application as follows: 

A Claim Listing begins on page 2. 

Remarks begin on page 7. 
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CLAIMS LISTING 

This listing of claims will replace all prior versions, and listings, of claims in the 

application: 

1. (Original) A system, comprising: 

PATENT 

a central processing unit (CPU) communicably coupled to a first graphics processing unit 

(GPU) chi pl et of a GPU chi pl et array, wherein the GPU chi pl et array includes: 

the first GPU chiplet communicably coupled to the CPU via a bus; and 

a second GPU chiplet communicably coupled to the first GPU chiplet via a 

passive crosslink, wherein the passive crosslink is dedicated for inter­

chiplet communications. 

2. (Original) The system of claim 1, wherein the passive crosslink comprises a passive 

interposer die. 

3. (Original) The system of claim 1, wherein the first GPU chiplet comprises a first 

PHY region including conductor structures for chiplet-to-chiplet communications, and further 

wherein the second GPU chiplet comprises a second PHY region including conductor structures 

for chiplet-to-chiplet communications. 

4. (Previously Presented) The system of claim 3, further comprising: 

a third GPU chiplet communicably coupled to the first GPU chiplet via the passive 

crosslink, wherein the third GPU chiplet comprises a third PHY region including 

conductor structures for chiplet-to-chiplet communications. 

5. (Original) The system of claim 4, wherein the first PHY region of the first GPU 

chiplet comprises a first passive crosslink PHY including conductor traces solely for 

communications between the passive crosslink and a last level cache of the first GPU chi pl et. 

6. (Original) The system of claim 4, wherein: 
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the second PHY region of the second GPU chi pl et comprises a second passive crosslink 

PHY including conductor traces solely for communications between the passive 

crosslink and a last level cache of the second GPU chi pl et; and 

the third PHY region of the third GPU chi pl et comprises a third passive crosslink PHY 

including conductor traces solely for communications between the passive 

crosslink and a last level cache of the third GPU chiplet. 

7. (Original) The system of claim 1, wherein the passive crosslink communicably 

couples all GPU chiplets in the GPU chiplet array. 

8. (Original) The system of claim 1, further comprising: 

a first cache memory hierarchy at the first GPU chi pl et, wherein a first level of the first 

cache memory hierarchy is coherent within the first GPU chiplet; and 

a second cache memory hierarchy at the second GPU chi pl et, wherein a first level of the 

second cache memory hierarchy is coherent within the second GPU chiplet. 

9. (Previously Presented) The system of claim 8, further comprising: 

a unified cache memory including both a last level of the first cache memory hierarchy 

and a last level of the second cache memory hierarchy, wherein the unified cache 

memory is coherent across all GPU chiplets of the GPU chi pl et array. 

10. (Original) The system of claim 1, further comprising: 

a plurality of conductive pillars coupling a circuit board substrate to a first non-PHY 

region of the first GPU chiplet and a second non-PHY region of the second GPU 

chi pl et. 

11. (Previously Presented) A method, comprising: 

receiving, at a first GPU chiplet of a GPU chiplet array, a memory access request from a 

central processing unit (CPU); 

determining, at a passive crosslink controller of the first GPU chi pl et, a caching GPU 

chiplet corresponding to a location at which data associated with the memory 

access request is stored; 
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routing, via a passive crosslink dedicated for inter-chiplet communications in the GPU 

chi pl et array, the memory access request to a last level cache of the caching GPU 

chiplet; and 

returning the data associated with the memory access request to the CPU. 

12. (Previously Presented) The method of claim 11, wherein routing the memory access 

request further includes a scalable data fabric requesting the data associated with the memory 

access request from the caching GPU chiplet. 

13. (Original) The method of claim 11, wherein routing the memory access request to 

the last level cache of the caching GPU chi pl et further comprises: 

routing, based on determining the first GPU chiplet is the caching GPU chiplet, the 

memory access request via a first passive crosslink PHY including conductor 

traces solely for communications between the passive crosslink and the last level 

cache of the first GPU chiplet. 

14. (Original) The method of claim 11, wherein routing the memory access request to 

the last level cache of the caching GPU chi pl et further comprises: 

routing, based on determining a second GPU chiplet is the caching GPU chiplet, the 

memory access request via a second passive crosslink PHY including conductor 

traces solely for communications between the passive crosslink and the last level 

cache of the second GPU chi pl et. 

15. (Previously Presented) The method of claim 11, further comprising: 

returning the data associated with the memory access request to the first GPU chiplet via 

a passive crosslink PHY including conductor traces solely for communications 

between the passive crosslink and the caching GPU chiplet. 

16. (Previously Presented) A non-transitory computer readable medium embodying a set 

of executable instructions, the set of executable instructions to manipulate at least one processor 

to: 
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receive, at a first GPU chi pl et of a GPU chi pl et array, a memory access request from a 

central processing unit (CPU); 

determine, at a passive crosslink controller of the first GPU chi pl et, a caching GPU 

chiplet corresponding to a location at which data associated with the memory 

access request is stored; 

route, via a passive crosslink dedicated for inter-chiplet communications in the GPU 

chi pl et array, the memory access request to a last level cache of the caching GPU 

chiplet; and 

return the data associated with the memory access request to the CPU. 

17. (Previously Presented) The non-transitory computer readable medium of claim 16, 

the set of executable instructions further to manipulate at least one processor to: request, via a 

scalable data fabric, the data associated with the memory access request from the caching GPU 

chi pl et. 

18. (Original) The non-transitory computer readable medium of claim 16, the set of 

executable instructions further to manipulate at least one processor to: 

route, based on determining the first GPU chiplet is the caching GPU chiplet, the memory 

access request via a first passive crosslink PHY including conductor traces solely 

for communications between the passive crosslink and the last level cache of the 

first GPU chiplet. 

19. (Original) The non-transitory computer readable medium of claim 16, the set of 

executable instructions further to manipulate at least one processor to: 

route, based on determining a second GPU chiplet is the caching GPU chiplet, the 

memory access request via a second passive crosslink PHY including conductor 

traces solely for communications between the passive crosslink and the last level 

cache of the second GPU chi pl et. 

20. (Previously Presented) The non-transitory computer readable medium of claim 16, 

the set of executable instructions further to manipulate at least one processor to: 
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return the data associated with the memory access request to the first GPU chiplet via a 

passive crosslink PHY including conductor traces solely for communications 

between the passive crosslink and the caching GPU chiplet. 
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PATENT 

REMARKS 

The Office Action dated January 20, 2023, has been received and considered. In this 

response, no claims have been added, canceled, or amended. Reconsideration of the pending 

rejections in the present application is respectfully requested based on the following remarks. 

Examiner Interview of May 17, 2023 

Examiner Yu is thanked for the courtesies extended during the interview of May 17, 2023 

with the Applicant's representative, undersigned. During the interview, Applicant's 

specification, the Examiner's interpretation of the claim term "chi pl et," the Examiner's 

interpretation of the claim term "passive crosslink," and the rejections of claims 1, 3, and 6 were 

discussed. The Examiner also clarified that the citation of Price (US 10,475,147) instead of Teig 

(US 2019/0123022) is a typographical error, as discussed further below. No agreement was 

reached regarding the allowability of the claims. 

Allowability of Claim 9 

The Applicant notes with appreciation the indication at page 4 of the Office Action that 

claim 9 would be allowable if rewritten in independent form. The Applicant has opted to forgo 

rewriting these claims as suggested in view of the following remarks. 

Cited Art Typographical Error 

The Office Action states that claims 1-4, 7, and 10 are rejected under 35 U.S.C. § 103 as 

being unpatentable over Sasaki (US 2007/0273699) in view of Price (US 10,475,147). Office 

Action at 2. Claims 5, 6, 8, and 11-20 are rejected under 35 U.S.C. § 103 as being unpatentable 

over Sasaki in view of Price, as applied to claims 1-4, 7, and 10 above, and further in view of 

Yasuda (US 2001/0005873). Office Action at 4. However, Price is not relied upon for any of the 

rejections. See id. at 2-4. Instead, the Office Action relies upon "Teig." See id. During the 

interview, the Examiner explained that the citation of Price is a typographical error. The 

Examiner intended to instead cite to Teig (US 2019/0123022), which was previously cited in the 

Non-Final Office Action dated April 28, 2022. 
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35 U.S.C. § 103 Rejection of Claims 1-4, 7, and 10 

At page 2 of the Office Action, claims 1-4, 7, and 10 are rejected under 35 U.S.C. § 103 

as allegedly being unpatentable over Sasaki (US 2007 /0273699) in view of Teig (US 

2019/0123022). This rejection is hereby respectfully traversed. 

Sasaki and Teig, individually or in combination, do not teach or suggest "the first GPU 

chiplet communicably coupled to the CPU via a bus; and a second GPU chiplet communicably 

coupled to the first GPU chiplet via a passive crosslink, wherein the passive crosslink is 

dedicated for inter-chiplet communications," as in claim 1, for at least three reasons. First, the 

cited art does not meet the definition of "chiplet" stated by paragraph [0012] of Applicant's 

specification in accordance with MPEP § 211 l.0l(III)(A). Second, the rejection ignores the 

language of the claim and appears to contradict the teachings of Sasaki. Third, the motivation to 

combine Sasaki and Teig proposed by the Examiner is invalid. 

Sasaki describes a "multi-graphics processor system" that includes "a first GPU 

connected to the CPU via an input/output interface; and a second GPU connected to the first 

GPU via a second-GPU interface." Sasaki, Abstract. In Sasaki, the "CPU communicates with 

the second GPU via the second-GPU bus after receiving a signal indicating the timing of the data 

communication." Id. 

Teig describes "a three-dimensional (3D) circuit that is formed by vertically stacking two 

or more integrated circuit (IC) dies to at least partially overlap. In this arrangement, several 

circuit blocks defined on each die (1) overlap with other circuit blocks defined on one or more 

other dies, and (2) electrically connect to these other circuit blocks through connections that 

cross one or more bonding layers." Teig, Abstract. In Teig, FIG. 4 illustrates "an example of a 

3D processor 400 that is formed by vertically stacking three dies 405, 410, and 415, with the first 

die 405 including multiple processor cores 422 and 424 of a multi-core processor [and] the 

second die 410 including Ll-L3 caches 426,428, and 430." Id. at [0073]. Regarding the 

processor cores, Teig explains that "numerous z-axis connections (e.g., DBI connections) 

establish numerous signal paths between each core and each LI, L2, or L3 cache that it overlaps. 

These signal paths are also established by interconnect segments on the interconnect layers, and 

vias between the interconnect layers, of the first and second dies." Id. In another embodiment, 

Teig describes that "processor 900 is identical to the processor 400 of FIG. 4, except that it only 
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has one LI cache 932 of each of six CPU (central processing unit) cores 922 and one LI cache 

934 for each of two GPU (graphical processing unit) cores 924 that are defined on a die 905." Id. 

at [0090]. Teig further describes that "Some embodiments place a passive interposer between 

two faces of two dies. Some embodiments use an interposer to allow a smaller die to connect to a 

bigger die." Id. at [0 148]. 

First, Sasaki and Teig do not teach or suggest a "GPU chiplet" as defined by Applicant's 

specification in accordance with MPEP § 211 l.0l(III)(A). During the interview, the Examiner 

explained that he was interpreting the claim language using the broadest reasonable 

interpretation standard. However, the MPEP states that "An applicant is entitled to be their own 

lexicographer and may rebut the presumption that claim terms are to be given their ordinary and 

customary meaning by clearly setting forth a definition of the term that is different from its 

ordinary and customary meaning(s) in the specification at the relevant time" and "Where an 

explicit definition is provided by the applicant for a term, that definition will control 

interpretation of the term as it is used in the claim." MPEP § 211 l.0l(III)(A) (emphasis added). 

Because Applicant is invoking their right to be their own lexicographer, any interpretation of the 

term "GPU chiplet" from Applicant's claims must be compatible with Applicant's definition of 

the term and any broader interpretation, such as the one advanced by the Office Action, is 

improper. 

In particular, Applicant's specification states "the term 'chi pl et' refers to any device 

including, but is not limited to, the following characteristics: ... 3) the programming model 

preserves the concept that these separate computational dies are a single monolithic unit (i.e., 

each chiplet is not exposed as a separate device to an application that uses the chiplets for 

processing computational workloads)." Applicant's Specification at [0012]. As discussed during 

the interview, "any device including, but is not limited to, the following characteristics:" refers to 

a minimum set of characteristics which must be present to consider a device a "chiplet." 

However, devices may include other characteristics. In Sasaki, the CPU addresses and 

communicates with both the first GPU and the second GPU. See Sasaki, Abstract. In other 

words, the GPUs of Sasaki are exposed as separate devices to applications. Teig is silent 

regarding the programming model of a chi pl et. Therefore, the cited references, individually or in 

combination, do not teach or suggest a "GPU chiplet," as in claim 1. Accordingly, the rejection 

is improper and should be withdrawn. 
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Second, Sasaki and Teig individually or in combination, do not teach or suggest at least 

"a second GPU chiplet communicably coupled to the first GPU chiplet via a passive crosslink, 

wherein the passive crosslink is dedicated for inter-chiplet communications," as in claim 1. The 

Office Action cites a passive interposer from paragraph [O 148] of Teig regarding the claimed 

passive crosslink and states that "it would have been obvious to a personal of ordinary skill in the 

art to modify Sasaki by coupling components via a passive interposer as taught by Teig in 

paragraph 148." See Office Action at 2 and 3. However, this rejection ignores the language of 

the claim and appears to contradict the teachings of Sasaki. The passive interposer of Teig is a 

physical layer placed between two dies, such as dies 905 and 910 of FIG. 9. See Teig at [0148] 

and FIG. 9. Such an interposer from Teig would not be considered by one of ordinary skill to be 

dedicated for inter-chiplet communications, as the passive interposer would be the connection 

between the CPU and GPU cores 922 and 924 and the LI caches 932 and 934 for those cores. 

See Teig at FIG. 9 and [0090]. If the communications were dedicated to only such 

communications, then it appears that the CPU and GPU cores 922 and 924 of Teig would be 

unable to access the LI caches 932 and 934 for memory operations, which would result in a 

nonfunctional system. Further, in Sasaki, data is "sent from the CPU 300 to the second GPU 

200" "by the second-GPU interface 140 to the second GPU 200 via the second GPU connection 

bus 190." See Sasaki at [0116]. One of ordinary skill would not understand this communication 

from Sasaki to be an inter-chiplet communication. Although the first GPU 100 of Sasaki is used 

as an intermediate step in the communication, the first GPU core 120 is not involved in the 

communication and instead this is a communication between the CPU 300 and the second GPU 

200. If a communication link dedicated for inter-chi pl et communications were inserted in place 

of second GPU connection bus 190 of Sasaki as proposed by the Examiner during the interview, 

such an arrangement would not allow this communication, potentially causing erroneous 

operation to the system of Sasaki. Accordingly, the rejection is improper and should be 

withdrawn for at least this additional reason. 

Third, the proposed motivation to combine Sasaki and Teig is invalid. In particular, the 

Office Action states that "Sasaki and Teig are analogous art because they are from the same field 

of endeavor of chiplet arrangements." Office Action at 2. However, neither reference uses the 

term "chiplet" at any point. Further, as argued above, neither reference teaches or suggests a 

chi pl et. Accordingly, contrary to the statements of the Office Action, neither reference is from 
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the field of endeavor of chiplet arrangements. For the Office Action's same field of endeavor 

argument to be valid, both references must be from that field of endeavor. Therefore, the 

proposed motivation to combine is invalid. As a result, the rejection is improper and should be 

withdrawn for at least this additional reason. 

Claims 2-4, 7, and 10 depend on claim 1. As explained above, Sasaki fails to disclose or 

render obvious the features of claim 1. Further, Teig does not remedy the deficiencies of Sasaki. 

Accordingly, the cited references, individually and in combination, fail to disclose or render 

obvious the features of independent claim 1. The cited references therefore fail to disclose the 

features of dependent claims 2-4, 7, and 10, at least by virtue of their dependence on claim 1. In 

addition, these dependent claims recite additional novel and non-obvious features. 

For example, regarding claim 3, the Office Action merely cites the passive interposer of 

paragraph [0148] of Teig without providing any further explanation or language. Office Action 

at 3. However, nothing in paragraph [0148] of Teig teaches, for example, the claimed conductor 

structures, and the Office Action makes no further attempt to address this claim language. 

Accordingly, the rejection fails to properly establish a prima facie case of obviousness against 

this claim and is thus improper and should be withdrawn. 

In view of the foregoing, withdrawal of the above-referenced obviousness rejection and 

reconsideration of the claims is respectfully requested. 

35 U.S.C. § 103 Rejection of Claims 5, 6, 8, and 11-20 

At page 4 of the Office Action, claims 5, 6, 8, and 11-20 are rejected under 35 U.S.C. 

§ 103 as allegedly being unpatentable over Sasaki in view of Teig, as applied to claims 1-4, 7, 

and 10 above, and further in view of Yasuda (US 2001/0005873). This rejection is hereby 

respectfully traversed. 

Regarding 11-20, the Office Action merely states "As per claims 11-20, the examiner 

directs the applicant's attention to claims rejection above." Office Action at 4. As best as 

Applicant can tell, the Examiner is asserting that nothing is patentably different between some 

combination of the rejections of claims 1-8 and 10 and any of the features in any of claims 11-

20. This is a failure to establish a primafacie case of obviousness with regard to these claims, as 

required by the MPEP. Applicant reminds the Examiner that "When setting forth a rejection, 
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Office personnel are to continue to make appropriate findings of fact as explained in MPEP § 

2141 and§ 2143, and must provide a reasoned explanation as to why the invention as claimed 

would have been obvious to a person of ordinary skill in the art at the time of the invention." 

MPEP § 2143 ( emphasis added). 

As best as Applicant can tell, Yasuda is relied upon in the rejection of claims 5, 6, and 8 

for teaching a last level cache. Office Action at 4. As discussed further below, this language is 

insufficient to clearly articulate the grounds ofrejection with regard to claims 5, 6, and 8. As 

best as Applicant can tell, Yasuda is similarly mapped to independent claims 11 and 16 due to 

their usage of the term last level cache. Because the Office Action fails to clearly articulate the 

grounds ofrejection of independent claims 11 and 16, Applicant is forced to guess that the 

Office Action is rejecting these claims for the same reasons as independent claim 1, above, 

despite the failure to consider features in claims 11 and 16 not described by claim 1, as discussed 

below. As best as Applicant can tell, Yasuda is only relied upon to teach the claimed last level 

cache, with no effort made to indicate how such the teachings of Sasaki, Teig, and Yasuda are 

imagined to function together. Applicant submits that Sasaki and Teig do not teach or suggest 

claims 11 and 16 for reasons similar to those presented above with regard to claim 1. Further, 

Yasuda does not remedy those deficiencies. Accordingly, the rejection is improper and should 

be withdrawn. 

Additionally, claims 11 and 16 include claim terms that, as best as Applicant can tell, are 

not addressed by the rejection. Applicant reminds the Examiner that, as stated in the MPEP, to 

establish prima facie obviousness of a claimed invention, all the claim limitations must be 

considered and "[a]ll words in a claim must be considered in judging the patentability of that 

claim against the prior art." MPEP § 2143.03. As an example, nothing in the Office Action 

addresses the claimed "passive crosslink controller of the first GPU chi pl et" in claims 11 and 16. 

As best as Applicant can tell, this feature was not considered by the rejection. As a result, the 

rejection is improper for at least this additional reason and should be withdrawn. 

Claims 5, 6, 8, 12-15, and 17-20 depend on claims 1, 11, and 16, respectively. As 

explained above, Sasaki and Teig, individually or in combination, fail to disclose or render 

obvious the features of claims 1, 11, and 16. Further, Yasuda does not remedy the deficiencies 

of Sasaki and Teig. Accordingly, the cited references, individually and in combination, fail to 
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disclose or render obvious the features of independent claims 1, 11, and 16. The cited references 

therefore fail to disclose the features of dependent claims 5, 6, 8, 12-15, and 17-20, at least by 

virtue of their respective dependence on claims 1, 11, and 16. In addition, these dependent 

claims recite additional novel and non-obvious features. 

For example, regarding claims 5, 6, and 8, the Office Action apparently ignores the 

features of the claims. As best as Applicant can tell, the Office Action relies upon the alleged 

teaching of a "cache coherency protocol in the abstract" to teach the last level cache of claims 5 

and 6 without providing any specific citations from Yasuda or any citations from Sasaki or Teig 

regarding the remaining claim language. Claim 8 does not recite a last level cache, and thus it is 

unclear if Yasuda is intended to be asserted against the claim at all. Accordingly, the rejection 

clearly fails to properly establish a prima facie case of obviousness against these claims and is 

thus improper and should be withdrawn for at least this additional reason. 

As another example, the scalable data fabric of claim 12 is not explicitly recited in claims 

1-8 or 10. As a result, the Office Action's reference to "claims rejection above" shows a clear 

failure to consider the features of this claim contrary to MPEP § 2143.03. Therefore, the 

rejection is improper and should be withdrawn for at least this additional reason. 

In view of the foregoing, withdrawal of the above-referenced obviousness rejection and 

reconsideration of the claims is respectfully requested. 

Conclusion 

The Applicant respectfully submits that the present application is in condition for 

allowance, and an early indication of the same is courteously solicited. The Examiner is 

respectfully requested to contact the undersigned by telephone at the below listed telephone 

number in order to expedite resolution of any issues and to expedite passage of the present 

application to issue, if any comments, questions, or suggestions arise in connection with the 

present application. 

The Applicant believes no additional fees are due, but if the Commissioner believes 

additional fees are due, the Commissioner is hereby authorized to charge any fees, which may be 

required, or credit any overpayment, to Deposit Account Number 50-5933. 

Respectfully submitted, 
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application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete U1is form and/or sumiestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Deprniment of Commerce, P.O. Box 1450, Alexandria, VA 22313-'1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 197 4 (PL 93~579) requires that you be given certain information in connection wit!1 your submission of the 
attached form related to a patent application or patent Accordingly, pursuant to the requirements of U1e Act, please be advised 
that: (1) t11e general authority for the collection of this information is 35 U.S.C. 2(b)(2): (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for whict1 the information is used by Hie U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in t!1is form will be subject to the following routine uses: 

1. Tl1e information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from U1is system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s. 

2. A record from this system of records may be disclosed, as a routine use, in tl1e course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in tl1is system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to tl1e subject matter of the record. 

4. A record in tl1is system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a cont.met. Recipients of information st1all be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in tl1is system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records mana~iement practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with tl1e GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure st1all not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. ·1 s1. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1 .14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in whictl the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Electronic Acknowledgement Receipt 

EFSID: 48246644 

Application Number: 16456287 

International Application Number: 

Confirmation Number: 4820 

Title of Invention: GPU CHIPLETS USING HIGH BANDWIDTH CROSSLINKS 

First Named Inventor/Applicant Name: Skyler J. SALEH 

Customer Number: 109712 

Filer: Adam D. Sheehan/David Edwards 

Filer Authorized By: Adam D. Sheehan 

Attorney Docket Number: 1458-190070 

Receipt Date: 03-JUL-2023 

Filing Date: 28-JUN-2019 

Time Stamp: 20:07:48 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

71083 

1 
Information Disclosure Statement (IDS) 

190070-US_IDS.pdf no 4 
Form (SB08) 
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Warnings: 
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Information: 

This is not an USPTO supplied IDS fillable form 

8555201 

2 Non Patent Literature 190070-EP _EESR.pdf no 12 
fBS 0caf4d 89d d ec3 0ee4 5 8 70 bd 25 Bel eead 

067f4 

Warnings: 

Information: 

13997776 
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3 Non Patent Literature Modular_Routing_Design_for_ no 13 
Chiplet-based_Systems.pdf 6e65 ea 71 f9005 7 403 9bd 9 303 e61 e9fb388 7 

518b 

Warnings: 

Information: 

Total Files Size (in bytes) 22624060 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventor( s): Skyler J. SALEH et al. 

Title: GPU CHIPLETS USING HIGH BANDWIDTH CROSSLINKS 

App. No.: 

Examiner: 

16/456,287 

Jae Un YU 

Atty. Dkt. No.: 1458-190070 

Filed: 

Group Art Unit: 

Confirmation No.: 

June 28, 2019 

2138 

4820 

STATEMENT ON THE SUBSTANCE OF THE INTERVIEW 

Dear Sir: 

PATENT 

The Examiner and the Applicant's representative, undersigned, held a telephone interview 

on Wednesday, May 17, 2023. During the interview, the Examiner clarified that, regarding claims 

1-4, 7, and 10, the claims are to be rejected as allegedly being unpatentable over Sasaki (US 

2007/0273699) in view of Teig (US 2019/0123022), not Sasaki in view of Price (US 10475147) 

as stated by the Office Action. Similarly, claims 5, 6, 8, and 11-20 are to be rejected as allegedly 

being unpatentable over Sasaki in view of Teig and Yasuda (US 2001/0005873), not Sasaki in 

view of Price and Yasuda as stated by the Office Action. Applicant's specification, MPEP 

§2111.01, and the Examiner's interpretation of the claim terms "chiplets" and "a passive crosslink" 

in view of claims 1 and 6 were also discussed. No agreement was reached regarding the 

allowability of the claims. 

Respectfully submitted, 

/Craig Watson/ 
Craig Watson, Reg. No. 67,926 
(512) 582-2455 ext. 705 
DAVIDSON SHEEHAN LLP 
6836 Austin Center Blvd., Suite 320 
Austin, Texas 78731 
(512) 355-1119 (fax) 

May 25, 2023 
Date 
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Customer Number: 109712 

Filer: Craig Watson/David Edwards 

Filer Authorized By: Craig Watson 

Attorney Docket Number: 1458-190070 

Receipt Date: 25-MAY-2023 
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Time Stamp: 19:16:11 
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File Listing: 
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File Size(Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

75074 
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Information: 

Total Files Size (in bytes)~ 75074 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 
National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 
New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

16/456,287 06/28/2019 Skyler J. SALEH 

109712 7590 05/22/2023 

Advanced Micro Devices, Inc. 
c/o Davidson Sheehan LLP 
6836 Austin Center Blvd. 
Suite 320 
Austin, TX 78731 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONERFORPATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. 

1458-190070 

CONFIRMATION NO. 

4820 

EXAMINER 

YU,JAE UN 

ART UNIT PAPER NUMBER 

2138 

NOTIFICATION DATE DELIVERY MODE 

05/22/2023 ELECTRONIC 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time period for reply, if any, is set in the attached communication. 

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the 
following e-mail address(es): 

AMD@DS-patent.com 
docketing@ds-patent.com 

PTOL-90A (Rev. 04/07) 
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Application No. 
16/456,287 

Applicant-Initiated Interview Summary Examiner 
JAE U YU 

JAE U YU 
Craig Watson 

Date of Interview: 17 May 2023 

Issues Discussed: 

35 u.s.c. 103 

Primary Examiner 
Attorne of Record 

Applicant(s) 
SALEH et al. 
Art AIA {First Inventor 
Unit to File) Status 

2138 Yes 

Telephonic 

Discussed the definition of the limitation of "chiplets" in view of the specifications. The examiner would 
inspect the specification in more details if such definition can be applied when interpreting the claim 
languages. 

/JAE U YU/ 
Primary Examiner, Art Unit 2138 I 

Page 

1 of 1 

Applicant is reminded that a complete written statement as to the substance of the interview must be made of record in 
the application file. It is the applicants responsibility to provide the written statement, unless the interview was initiated 
by the Examiner and the Examiner has indicated that a written summary will be provided. See MPEP 713.04 
Please further see: 
MPEP 713.04 
Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews, paragraph (b) 
37 CFR § 1 .2 Business to be transacted in writing 

Applicant recordation instructions: The formal written reply to the last Office action must include the substance of the 
interview. (See MPEP section 713.04). If a reply to the last Office action has already been filed, applicant is given a 
non-extendable period of the longer of one month or thirty days from this interview date, or the mailing date of this 
interview summary form, whichever is later, to file a statement of the substance of the interview. 

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete 
and proper recordation of the substance of an interview should include the items listed in MPEP 713.04 for complete 
and proper recordation including the identification of the general thrust of each argument or issue discussed, a general 
indication of any other pertinent matters discussed regarding patentability and the general results or outcome of the 
interview, to include an indication as to whether or not agreement was reached on the issues raised. 

U.S. Patent and Trademark Office 
PTOL-413/413b (Rev. Oct. 2019) Interview Summary Paper No. 20230517 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

USPTO Automated Interview Request (AIR) 

Apr 28 2023 

This paper requesting to schedule and/or conduct an interview is appropriate because: 

This submission is requested to be accepted as an authorization for this 
interview to communicate via the internet. Recognizing that Internet 
communications are not secure, I hereby authorize the USPTO to communicate with 
the undersigned concerning scheduling of the interview via video conference, 
instant messaging, or electronic mail, and to conduct the interview in accordance 
with office practice including video conferencing. 

Name(s): 
Craig Watson 

S-signature: 
/Craig K Watson/ 

Registration Number: 
67926 

U.S. Application Number: 
16456287 

Confirmation Number: 
4820 

E-mail Address: 
craig.watson@ds-patent.com 

Phone Number: 
+l 5052634817 

Proposed Time of Interview: 
5-4-2023 2:00 PM ET 

Alternative Proposed Time(s) of Interview: 
5-5-2023 11:00 AM ET 

Alternative Proposed Time(s) of Interview: 
5-8-2023 4:00 PM ET 

Prefered Interview Type: 
Telephonic 

I am the applicant or applicant's representative for this application. 

Topic for Discussion: 
I am confused by the rejection. I plan to submit an agenda after 
the interview is scheduled providing more details. No amendments 
will be proposed due to my confusion. 
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Doc code: IDS 
Doc: description: Information Disclosure Statement (iDS) Fiiecl 

PTOISB/08a (02-18) 
Approved !or use through 11/30i2020. 0MB 0651-0031 

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under tiie Paperwork Reduction Act of 1995. no persons are requiret1 lo respond lo a collection of information unless il contains a valid 0MB control nurnt;er, 

Application Number 16456287 

Filing Date 2019-06-28 

INFORMATION DISCLOSURE First Named Inventor I Skyler J. SALEH 
STATEMENT BY APPLICANT 

Art Unit 2138 
{ Not for submission under 37 CFR 1.99) 

Examiner Name I Jae Un YU 

Attorney Docket Number 1458-190070 

U.S.PATENTS 

Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Nurnber Code·1 

Issue Date 
of cited Document 

Relevant Passages or Relevant 
Figures Appear 

1 

If you wish to add additional U.S. Patent citation information please click the Add buUon. 

U.S.PATENT APPLICATION PUBUCA T!ONS 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code·1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 

1 20170236244 2017-08-17 PRiCE et al. 

If you wish to add additional U.S. Publisl1ed Application citation information please click 1110 Add button. 

FOREIGN PATENT DOCUMENTS 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant 
TS 

Initial* No Number3 Code2i Code4 Date Passages or Relevant 
Document 

Figures Appear 

1 108694688 CN 2018-10-23 JOYDEEP et al. t8j 

2 108732754 CN 2018-11-02 DEEPAK et al. t8j 

If you wish to add additional Forei~1n Patent Document citation information please click the Add button 

NON-PATENT UTERATURE DOCUMENTS 
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Application Number 16456287 

Filin~i Date 2019-06-28 

INFORMATION DISCLOSURE First Named Inventor I Skyler J. SALEH 
STATEMENT BY APPLICANT 

Art Unit 2138 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Jae Un YU 

Attorney Docket Number 1458-190070 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the a1iicle (when appropriate), title of the item 

Initials"' No 
(book, magazine, journal, serial, symposium, catalog, etc), dale, pages(s), volume-issue number(s), T5 

publisher, city andior country where published. 

1 
Office Action mailed February 7, 2023 for Chinese Application No. 202080067194.0 (Attorney Docket No. 190141-CN), rx1 6 pages 

If you wish to add additional non-patent literature document citation information please click U1e Add button 

EXAMINER SIGNATURE 

Examiner Signature I I Date Considered I 
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kimj Codes of USPTO Patent Documents at www.U~,PT0.'30V or MPEP 901.04. 2 Enter office that issued the doc1;rnent, by tt1e two-letter code {1/VIPO 
Standard ST3). 3 For ,Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
• Kind of document t>y the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possitJle. s Applicant is lo place a check rnark t1ere i1 
Englist1 language translation is attached. 
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Application Number 16456287 

Filin~i Date 2019-06-28 

INFORMATION DISCLOSURE First Named Inventor I Skyler J. SALEH 
STATEMENT BY APPLICANT 

Art Unit 2138 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Jae Un YU 

Attorney Docket Number 1458-190070 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and ·1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
~ from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 156(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

D See attached certification statement. 

D The fee set forth in 37 CFR 1. ·17 (p) has been submitted herewith. 

D A certification statement is not submitted t1erewiU1. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR ·1.4(d) for the 
form of the signature. 

Signature /Adam D. Sheehani Date (YYYY-MM-DD) 2023-04-19 

NameiPrint Adam D. Sheehan Registration Number 42146 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. ·122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting ttle completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete U1is form and/or sumiestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Deprniment of Commerce, P.O. Box 1450, Alexandria, VA 22313-'1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 197 4 (PL 93~579) requires that you be given certain information in connection wit!1 your submission of the 
attached form related to a patent application or patent Accordingly, pursuant to the requirements of U1e Act, please be advised 
that: (1) t11e general authority for the collection of this information is 35 U.S.C. 2(b)(2): (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for whict1 the information is used by Hie U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in t!1is form will be subject to the following routine uses: 

1. Tl1e information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from U1is system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s. 

2. A record from this system of records may be disclosed, as a routine use, in tl1e course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in tl1is system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to tl1e subject matter of the record. 

4. A record in tl1is system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a cont.met. Recipients of information st1all be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in tl1is system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records mana~iement practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with tl1e GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure st1all not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. ·1 s1. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1 .14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in whictl the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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4/19i23, 1 :54 PM Espacenet - search results 

Espacenet 

CN108694688AAPPARATUSAND METHOD FOR MANAGING DATAB!AS IN GRAPHICS PROCESSING ARCHITECTURE 

Applicants: !NTEL CORP 

Inventors: RAY JOYDEEP,APPU ABHISHEK R,KOKER ALTUG,VEMBU BALAJI 

Classifications: 
IPC 

CPC 

G06T1/20; G06T1!60; 

G06F12/0811 {EP,US); G06F12/0815 (EP,US}; G06F1210831 (EP,US}; G06F12/0875 (US}; 
G06F12/0888 {EP,US}; G06T1/20 {EP,CN,US}; G06T1/60 {CN,US}; G06F22i2/i024 (EP,US); 

G06F2212/302 (EP,US); G06F2212/455 (US); G06F2212/62i (EP,US); 

Priorities: US201715482685A 2017-04-07 

Application: CN2018 i0306269Ae 2018-04-08 

Publication: C N 108694688A· 2018-10-23 

Published as: CN108694688A;EP3385848A1; EP3385848B1; US10282811B2; US10650483B2; US11282161B2; 

US2018293690A1;US2019318446A1;US2021049728A1;US2022277412A1 

APPARATUS AND METHOD FOR MANAGING DATA BIAS IN GRAPHICS PROCESSING ARCHITECTURE 

Abstract 

An apparatus and method are described for managing data which is biased towards a processor or a GPU. For example, one 

embodiment of an apparatus comprises: a processor comprising one or more cores toexecute instructions and process data, 

one or more cache levels, and cache coherence controllers to maintain coherent data in the one or more cache levels; a 
graphics processing unit (GPU) to executegraphics instructions and process graphics data, wherein the GPU and processor 

cores are to share a virtual address space for accessing a system memory; a GPU memory coupled to the GPU, the GPU 
memory addressable through the virtual address space shared by the processor cores and GPU; and bias management circuitry 

to store an indication, for each of a plurality of blocks of data, whether the datahas a processor bias or a GPU bias, wherein if the 
data has a GPU bias, then the data is to be accessed by the GPU from the GPU memory without necessarily accessing the 

processors cache coherence controllers and wherein requests for the data from the processor cores are processed as 

uncached requests, preventing the data from being cached in the one or more cache levels of the processor. 
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7 (Vl,l W) ['J{JJ,j-Jf~ ,, ¥ 1(~ ~H.W.~tt l 07 i:iT t:J :1;-f'1 Jl:f!_::-f,l1§'] i'l~ t§/4-'1J.f: 109. J-il'r;i£t§ 2t~ r5J ~) §;jf 

.I=§ ~- {N i!tx-t,; 11hJ~ 4 ~ :iJHJ f-J:i ~- Ett J't'i t o t.t:f:W. IM tf.~ lo 7 .lE r:iJ l:J, H f2i A1l~,tt:f:W. ~i1. , t1~1 Jt '¥ ()§ 

~}7Hfil~ (DSP) o 

[0047] 

(L3) ti5ml~l't1'&.;f:.t~i ftiitti1¥ (LLC)) (*iJ,IH) , rJ CJ {~.J:l=l C 9;f18J?
0

?1 JiiJ#- -:t&tttJ;:#;4'.: r'E 

xt rill ~itt 107 ,1'-1 cp Jt•'fa fJ~ti'i3 ,~:i-~tJ ;rt o 311~±-&, tr {¥-il& :tft 1 o6s+t tr:;Zt:rfil ilt 102 q:i • JVrkGxt:ffil 
l¾t ii]. l; 1 f,J ;j: f~- ER ..:.i.::. --.:ti- f;r- x, 111] ti's Jf!J p,!,i $fr Hi, □~ ;,r::; [1,1 •""~ ;ff_~ p'.-J ~ -rz \f\i: ( fE:1 fl□ , ~*fr* _::,tel+ -'cl-:' ,;,,g. r'1: 92 7+ 
,11, ~-A __ :..i_,~-,rtj j '"" .~1=f.,,,I .,,.,.,. _______ ,_,,....:,A..1/p~.J'_J"I _J_-:f~.-_._-•~..J ~ .... 'I..J nr.i \V~.,, , _JJ_-~!£...l=!J ..J 11,1'"-1..J .,,,13.T1-:t" 

ii, ~l ~ 'ir # it , *n J~ -~ JEi t 1- tf #ii) c • ~•~- ~tJf N :l?t riJ r:.l Jl:~t nJ ·it rt ii , rm Jt ftt ?tf-ZJ 1J~ PT u i4r 
~ .F:7.t::EI M 102~~i5tvf·" 
[0048] 
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'W J:i', f!n] ';l'-' ,-h ;!:Ix 11 r: 11<1 it' ~:tJ: z;d? ft'.. d; :t-"1- /Jfr '..I' hr, I§ 5,, [Kl 1=l!='f"j_1J ,, -pj:'tj 1!10. V~ ... _ .. t:-0::~•'l~/\(,.,.;1> .. J).Y..., ,--11, YJ2,'.,A.!..• __ ._~-Pi:'t, ~ o 

[u'1Q49] 77j',J,, ~,,, ,j±, 1¥.! 1 '2" ___ J l'. I p__ c;.-fi kR·:t,-~rL-t-+H,; 77 -f':t-';ill iD" f ''!' ;1,,, f'i'1 p,, *I'" HL 77 n",, ---f-'+J•,t, ,m ·1-t" l-;"i:;'ii:'i;f-<:_l'cJ, - \)cJ j,}1: .. •-:v,-,L'..,~J.!H) ·r ,v..·1-t" hJ e1,'r ~ l\r\11) c'(x:__l'l,, ,i-J ,,,,, >.:J:11; -·1-t"-9:i\.1 !1f:frii'r 

(Sl<AM) ~\l".1., P~J ##·Mfmt~~:, i'f3::ft{F{i~{l'\t~.~ ,i~:!::J=l{r "6JJ~liJ'l'tAt W ilY!:flTI#fli!f:&~ttJ ~,t 
ft-I~ f§frtli?N3.li 01:E -,1,~t;/JfilWJ 91, ZiM !Utli 12or1J fl::::'f:1 ~tJf, 1oorr1 ~fxll1i11{1}J:.!tff-=t* fl, 
I_; i 1r~l,-1t1 -'/:'fr l;ct 1 20 7i1 JH /i;, J 21 ·v:'1 -f H: :1~ -.Al lfn ::;.:.Al J1f. l!:i! !¾t] 02+J,1 1·':J-c )1,i R=i Hn1'JiAJtrJ;r- 1ili FR fi j',j ;})?, 
_.-"'i 1- ,.,t:i_.......,A.:l>r-~ __ .J{...J -T•·JH ,,: __ .J - 1' _A,,. .... ____!._.. --~-'Y :_,-(,...:._.. .. _:r~Ll~ - -.J1,·~ , __ _,~,J--tj.-~.<.-1_.,l_L~J...J L;(,rtjo1.: ~j...~ ~LI 

;}?~~ fttU:f;i "P ffi. 116:LE-½ nJ :lit; S"J :YHtf5 Fi~ ffJ!zJ:JIJl.iJic 112fr~ tr, ,GJr:liE PJ Ht El~J 5r[,f'til 00 }j~!lf: :lffi f5§: nJ t-~ -1=5 7-t 

f_tji_ ~ 1O2rt1 ITT~"'r~_gJ(,t 1'-00 Hi!Il:ffil fil\: l 08@fm, /}, rnHtl1-i !?fl Jf;.~;f:l~:Jh,t,3~fr:: o 

[0050] fr .j}~~t ;1'.4d<ill rt 1 , lCH 1301'!!11:t:Y~ ff,1 tl'fHtt'} tB rl~fimi I /o,~:,{ t~ i1J~"t-.#frtmr~ ~: 120 

fw:57J3!.~ 102 o I/0:JHfi £Mlf'!Jfli'fll-1,~IR T ~·jl.fi,Li':~lU!i14(J, t~11'HR: n 128 , . .it.~k&,y3,(t,ttJl 12G (f0LJ 
tm 'w i -Fi' illY 'T) 'J&:m:tFfrti*~-124 ( 1fi1]~!1' {i~ffl: ½f'<.J~~J'i-f~' r,g 1'-f 1'-f·(it ~~~1) '~), j!J.. ,qj +i#1*itiff, 

tr Zifrf3:g~;}?;,.*U&'r 4i fil:11Citli I/0:f~i>.iWl*l'f i=jci TIX 130 r1r lJ tk:rN,tt:5J" \'l.rt jJ,-ffi5lll Jr. s0~:fft';:g~ (~n~u 9J, 
i'tl) ~ti Jfj :91:Efftfil\: l 12) 179 ,, 

[0051] 

,,,, ---• ,-+ .11 •---• ,';I- .;o, -,!,'. t::1 1 ---r: ,{-.,- -fL' .,,, :i-rr 1:1, ---• , •• ---r --,. r0r-1 1 _, __ • 
1
. • • H- , 1 , " , -1±!:, _,, , , , *' • 11 u' ( • 

riJ :n:;f{· ;i'i::i PU rH -§:..:~,5 -~,,- \g.'<- -r, 111;) tU 1h!·:_::n:;f+-- 11, ;'.f: m ~J 1±;-,: X 1--p A~t?,Y~t7:f 1fBJ.'litlJ 7f :r(1'i::i ~-:fJ, 

i3S (1/rftitillff }:,l;Hf~Sc'.QJlilff; Jtj '1£:l)G i3lt Ti:iilJ;-. 0 YlfltH200fjJ §:rtrt:iE Fi 'EHi:i m Jilirt~ lK-R~ 
ITT 1;111m,r~202Nab Mn11tt ":£t:rm;t~,t~202Ai£202N~ § gtifr -t-t&% -1'- PJ im ~illWf WJl'LJc.20,g 

7§.20,rn o tE -t~j_ Jim 1?J 4i , 1~J>1-!lf:JH1 mH¾i,IPf ~J lh fnf -t·Q.tt~ -t :.!tti as J~i :~011J i'fl. 7t::206 o 

[0052] 

[0054] 

8 
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fu ,\, -;h-[~] F-' , I -.i'.ITT c<lsl 208 ___ ,~ z:: rt;, 1· µ:ffB ¼_t;- ''1 Q rb ~s;i;=~}:Jx.tt: 's: ?i:-57..2;~:t-rrr' EV-<.7Rf;L' -~i±{::{'.G r':J ,, 

[0056] ff -Jt~~t hffi1)fiJ rt1 , ~t;+ lf 80 '1:IJlf¢,jc212}=§+l~/e;-.. ~:fljJ,4f~20OfJJ !:KJ g:~ g~fi O *f~ mY 'IjJ 

t-Z 11tff] gfi'.t±s.il~-7[; > ~ffefiDh,.rU l:1-/:J.i:'f' -t7}tJ;.:r:ts.i:'f' ~JU!tti* > 
1ELt§2f@i:®t_(l(B,'f R-01/;r] 

p(-J +;!, _;f· -:.Jj:~Jtl'..';,}~i;(.;,1'F:irb r:v +T?h[,J:113 * ?n;g,Y:s ;:h I IQWf.~ll') l ') le?, r1·~ •,;f?Fi 1:+. '71 ')i'!l ~ l-l.-,'3)(-,"-c:1=-• _--=::::--.. ~/,}JT!.1 /:: l :, r:~~111/~J._--::r:;_-r.:~r "-'• ,..-::T.t.1j -/ 'vN~.,l.'--1:f.:-_ ~)---.,r I /_~_-L.lct:::.'-'• :-·,f..-iil •-~ () 

[0057] Jj-~,fy1j tt.l/0Wtfrr213:'\1U:T~ J;,t I /0 Tf.tt 111 [J(J ?? '!"-;frt155: 1j 1 □t, 't-. 1J> -;frt1 , 1r:iJ .. }§ f)t jtf: t'5· ,lll: 
f_E!'.7,~B'j;ft ½i~J ttBtU)zAf\ flMii;J:w;i;!:218 (i:~t!rleDRAMtJH}() z_j'if] fit ;\J] fm ffJi,tllf I/0 Ef jrf O ?:'E 

-l"fEt n~iWu ,t 1 , '.'.<l::tl/d_ 1i~ .. rP<2O2Ai6.202N ,t, i't~ tt,t m:HW~;r;~ i;; 1J?.oo 1t '.'.<l::t£. 1t~2osi41t~J, :rt rFiit· 

[0058] zr~tt?ttili Wu rt 1 '!<l::EEJl.~tt2O2A~2O2N:G1J;lt1i m !~] J'gj 'l•~*fiJl'r~ i::'.-J J~Hi O ?'f §s~ 

;tJ'Bl:Wu cp '0:Jrr!~*'{~2O2J\:'t.2O2N1:f t§4ti/fig jiJ (IS1\) )J rnJ flJ'1: ;t£J 8<-1 '~ r:p '>ll::Em:g~t~2O2A7f 
20 2N + ff]~ 1'i'-E[Y. _:?; %'l-tt, 11-?t1 ~ f~ /~ * ' jj'fj )t 11b. it ;=f=i (:](j .'£. j.> ~ ti"ttl 1':i~ Nf ;i£ fitt ~ t~ "'t -~ ({f f * 
j_'J*i :;,;: H'1 tv,, l~ ,,,;-,. {le: :f_c ---- ,.,,,.. ,_,j• -/;,{j,; Alilj r,l·_1 lnl,, :i:113 tJ,g_/:l( 'JO()" ;::,:; no2\ri,-il-~["Jl1 tm. J:f,-i ?.'ii' ,'cc~ if-r1 "m'" 61,1 jcj· r,i_j r=1 
.-~ • i :l- .: 1-l-J J ~ ---.: ;.1~ o :_1-.. : -__~7.;,: 1J1~-:i v -r , 1..,i,:..!.....~::t: µµ· 1 }< •-· ::.t\_:-_t-::. -~- 'Jt..JYl1 nx>"KT,,i.i 1:L: r-~ /~ :~ .: /j--... 1-1 '.J "/-..- l , A 

#ffi~~~~#~-,t~$,t~~A#~~~~~-,t~$,t~~~ffl*.½*,~~~ 
200 rjJ 12~ ?tfI {E ~ -t- iiJZ$'i'- ;~~ Jt _Ll1-:-Z %1· til?tfft;is A ~-p;~ .ft ,f~J.~b4;1t ,,;t.,5'/' ITT J=ifr !&ii~ ITT l'tri /cl rtt 
SoC* fa½ 1[! iffr" 

[0059] lI-1 '.U]JtlJli &'..t:E.W. ~ :ioo rn ft¥ l?fl '~ri:t l?fl }f; :'lU~ ~ pJ ~j El 51 ',}j_c.4(; l?fl ff; \Zttl 1¥ TG '~'Q; %'l-

[0060] 

9[ ti 306, 1~_Jt{EJ ;FPD! T: ;t:~-;;:1 [fil 1l (:- iidfi (MPEG) (tt'f t!nMPEG--2) , $J,iz fUlTif;im7:£t1 (AVC) tt A 

(iti·tLnH O 264/MPEG-4AVC) 'LJ Bz 1[! WJEj rt_I,f~~,I;f1!\lifi WJ,i,'; (SMPTE) 4 21M/VC-l, tnffki'i· ~{Mt t;.·* 
',c:i i ·y rH'('--\ -l!x __(,:; ('.±c.L-• Ir)['(' 1, 1 n, •• --:r J")''(' i" ·yrn'c-- \ -l!x __(,:;, fli ,. r c ,, 4\r.J'.\, , ib YJ! , r L~ "' i;.,, l"-.'J:e0JJ. 1 1~ , ,,vl, r 1~ , ; 4\rJ'.\,) o 

[u.1061 J fr: ----•Jl:t '/r:-/;\'<-1 -i«11 r+-1 r~1 I0 hh. 7'.ffl !;!,,\,', ') n,) <:,] +c1-:+:b. f?i'.;] (ft, lt: ;,'~, (BT I Tl i; I ~¾: ') n,1 l: I {il'ihi\ 1':J, ~ {!-it /I,. ----~_Y-..../,,J:.. I)~ l ,. -. )J::,,-Y-.L:.:r:_Lnt'r\)U\ t_:.1'J~J.-:,,I\.,_ -.. , l,<i,,. i-< ~ \ L,_ ; 1 ....=p~)\._1 .1_ j-, ,_:1::J/·, ----~.-,1-r. 

(2D) Yt~l~'itit1ifF, H12i1J1J:tm, iiz:ltl 1it~ffti~o ~tfm, if -,t Ahm f§1J ''.", 131~Hj [~ % IJJ:ffr. '11 l! 
(GPE) :3 lo~~ ~,t~!tt~/t'--ffi31ti~fr2D i?fl Jt;1J.~ff-'" {E~~'it}Je};f-Jil 9:1, GPE 3 lo.~ rn Fitttf-~ Jf:; 

Jo,', l/:::- n{,~-+w dr I~ f'rfr".2-!'• IX1 ::J?fEE,{;'c {,J ;fr:-= f,t/: (ci)I)') IXl :n?jili,l;'c;-~I·I111..t '1·!,,; f""·i'li::: J;;rr.: I~- r-1-J V -:rP ...., --r- ~ f, .1(:~,(__J,J ,I/]/!..-;: I j-• c_i.: P-✓P:: \C Q ):,. .... PK: r~ I - J''."-'Y•: + ]_;,,r;.." 1-- 0 

[0062] {E • -Jl-l;. •~j:(/i Wu >=p , GPE 31 OeL:tii JflT1tl1T3D:J:1/'dt0 r1t 3D1iJtJkf::.~312, 11,t!rl{iJ;'. P{j{·t~ Hj T 

3Dtfl]r}01it ({J1j-~0, 'lie%,= fiJJt.tt) FJ'.J tl::f~_J)Jtg)K)lit¼~ =Mt~ iifli:!$.1 ~. "3Df:ff7}(t1?,3L2H-tli 

9 
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(i,w rrit LU ttm1 o 

[0065] ~fti~:1]:191~ 
[0066] ll14Jf!: j:~ iw -if;tg; )Jill {3,lj tfJ f:11 lf:;!zl: r~ %ti: (:tJ l!-l tr3.:50~:frr 5 I ~410 IT;J 111 l11 0 i[· ·"1'-~ !Jill {1,] 
rt1 f::lJ Tf:-:hHEFl 2,1! ~~ (\n,pf·'; -410-,'i', i:w "{ fir1 :;;-, □fi(,"Pr.' q 1 OCK1 ~/r'-r,Fj i~. f::lJ Li 6{1 _@_E- s ,I[, hl,1'.1',Jpf Jt lrt, f({f , ,t:..:_;],,/'.)'..__._L~:,:=t-•\- -•' ,~j-~.:_:;~.._,,,_, '°" ~~•J .Lu'--•- 1-l'.J ,,v...-+ ,,t:..:_:,:].~~'J,.-~.-H·-..1JJL;,,.. ___ T.l'.J/..,!lLit-'I] 

4100 

[0067] 

4( ilit ~ ~ [f1J :rn ~jrL 7K t~ =i l 2 ~;p / .ttiZ ftl f,:$: ifit 7J<_ §:~ 3 j 6 t;~ Utifp /c7 ilit " (:E ~ ® ~;t; )Jlli b'7ij 9 ' ·@- 4- Mi i~ &f 
,103 ..tJ #frt ~ll:1:ll\ if , f;1i iiE ff fit~ ~J l:J, ,~ ~ i;H'.r>Ji-t !~ , BX vs ~~ i~r i:E iJ ff ff lifr ii if,11 ~ '1~ i~1 j!gJ # 
Zf Mt~ 't1 f:10 -,t.~ * i" ?t5 JIB:tf ,ry;j'Yfi:#.%1+,, YE -iri;;*frtff w~ 1!;, rfn- t~ntJ!%1+40:l JA:fTfi/,i§.+~tl!<:riiJ 
<> Jl ~~J. ~ ~r~ 6M-4- 'ix~ 2:-s '.l D1.m 7J< t:t 312 :f,~! / E,1<;11 f*1.m 7}< t:t 316 ,, Brit u'rr /j Jf!:.N" ff lit Ffl f :m iJt 7}( 

i&312:frif~Ht:1fir:kftMl6S~Jtf %i]D"f1:g~3Jltzi'fJ m;j~ o tE ·1'-~Mi f§1Ji:J=i, }J!ir, lf.%iilAig1+jf r,J 
l:J 1"1, J§ H fie~$ Ht$ iJfJ '>.( l'r~ trt iJfJ ~-f]Drti .~ 0 m T- :m y]r[ Jj'<_ g~ 31 2 t'lfJ -ifp '>.( kb PJ lj tI !§XU-A: ff fii1 .~ 
,.j:, ti fits~ Wdt~ ~']':)I HJ' rlr!mfiJ_)j;rsR Tm T 3DYfit?/<.ff~3 l 2 IIJ Tull\ lli)l.fi.if ii~IcK~ ;¥Dh1-!:Jl=l T Pl-f*»n 
1J:j~:ll 6 ttJ [11 {%~9&t~.f P#M1 .%F.X1J "~ c :m1JrIJ.ki~312.fP~ll*lfrL*.i~3 l6;@;G.:f:2 ~JJ .• g. 8 inU~t& pg 
BS iJZ $ti :rt\ 1i f1k fl E,1<; :jl'f· lfil :i1 ¥J - "I' :si£ $ 1- tt\ 1i ti; t~. 5} 0i iE. t~L fr :'i'l. ic 14 JU 414 :.4( ·'.lt rm )1J'f i1~ tfo 
.,';'s 
-:::{' V 

[0068] 

1n 
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[0069] 1:'E -ttf~;,tmi:·ff1J r( 1 , 00 Mt~ 1¥ fU4 t 4YE/E'1Jt ,Ef:l-fji:d}··,fl·tr:rr~.1~'1lD/.9x !~lfl~fllUJ~VJtf* 
:r:t1 t1!i: rr1 1tdr j~ tt!: 0 :ff • -1-~ j}m w1J 4i , rs~ f l~I m t;,t rrrJwd't= z 1~ , Jtl 1r ff. 5c iE B :trfr r: J t~ tl ~J Jtt ff 
Jt fr;@ m rt· ;w: ~ fr=: ITT;@ m i'z 4"1 0 .im m 1?.' !flcj: ~iJ ~), -~ [:fil 1 sq ( :t /I") ft :Elli~ tA 1 0 7 PX t!kl 2 r1 1 l'ttJ t~ 
?Q') A 7,'i '"'02~, r,f,1 n,;1 :u''V. rs,.1 ~3.'}·4tLVf: j:--J +..+, i.'11 kJ~ ,Q:-fJb ;ft, 17'·/nj, .::Ff! bl%.1''i:: 
....., .... [1 , .Li n :i u:, A 

1:.:_-t mA.(__•t .. -1-I : ..... E:..,'..-;-.A.J.-.,~-1 L_~ .... u_~ l, ~ 1 ..J :_)..1 __ ....... _1~ J71~ F- o 

[o ,v'Y-,7·0] + ·{··· foRj ,Tf/J..+r•.,__ ·,·,1414 ' +1 /·- (y· /,~·•M .'+· •·F,; I kA L[J "'Lt"' ·c·1· l, I ,,,y,- *;,+□ >·Aw,,, 1,+. ,,- ~ ,,,, fd rt: j"s };]'}'< l'f: J"u ,' • L 1;-UT~1'J £";.l(i,f:±.'.:t'., 1!)!., d'.] =IWJ 1:1 ~'Z Jt: p j, 'J-:f ';0(.1.Jtr'tHU U! J'1J rn • ){~ !>1J ;(_R 

'1,t1 ;}!!: i[F'f-fi _,11 R di r(; 1·10f.,•f·,·_k, '¾-"'· 'U:'P .:1 1 >-(rff L') 1·±y:,(,t- :,g./r, fi-~it::J □<1 *Xr1f;i'. 7-±'. ··--!ti;, "if'. i'.11,· ·1·y11 r+:1 , 'UDP .:1 1 fff1J· I, ~i....l \-J\_;'t_L l •--...J .J .--iui:ro J\ __ ) :t~--' ..,/_.,,t .~1::f_.,, , ,...--~,-~-~~-~~-,<,,.lf-~o, ----~_.,~/Jl'-•-~ l. _l\ __ ) :t __ , 

P.J frl T. -.t--"j .. [?fJ ,~g1r,:t hjl d 1 A J- +7:iJ/1·r· rr'.1 :::r:: iSi 0t~l'+: -~:.., !'ti! ;4=-J't!f;fr ;1;1£ ,+---1+ -lft;,0,:. i'illJWI! ,+i . l '1)13 d 1 9 Pj. 1' 1 
1::..-"' , tj -.,1 'j _ __ !-:::,,~, t- •,/~ 1 ,/ ~ _._ - '-1 ___ .1:,-~ H ,J ! !. ,J ~~....-",J , ___ .......... _~ .J !X <-- ,-:,,,A_. 11H o ___ ----~ __., 1-11.!:. r .. o---r . L, \_ _._ _ o _ tA. 

:B31~ JlFf r:fil MifWf YUl:.str&Eil~tt ~ J)J~~l~~tJ:420rt;J ITT ml iJ!J)j~g1z1~~I!::zJi1] i't~ l~Ht" 
[o{J,y-,/ 1 J / }:I:: ' ' • V· 'c j 1 [T] :r-v -le,. rz-, .. -r1 ' .. ' i=I nT i-'"- '-i-• ') { 4· /fl ··1- ';· ,-../.• Ed , •• ] t .. ~ ,-.'.- "'" F-l '/· ,---i n·· 

1t: ·) -"'. ;$lc;'[.Jltj 11/1 r 1 , ~ 1S:1:'-;; I~ 7~ ill 'l}'.e J:lJ ~fi'ihX 8'] ' :\t: i,;'H TJ?G fit- :!u 't',· Ci P) ~z,t,'x Ej"( 8'/ !°f 71~ 

t¾ ';! ® [~ Jf;tli ~ [d Jl~ ¥ T GPE 410 (:j{J B ff; J)J ~¥~ ~¥Q tt HE ~1H)l ~f'j PE-f\.:~rn: rn 1Aff lji 7G 0 :tE. • 

1"::t:MEWU rt1 , 1JltT ~;Jttr-if1_)UJ~i:iJ~1Tu':i)Ji't~, Pi... lm 1!J~J mm·;l;f ~ (j ,Efj~Jt~~PBjJt1i· t5§:ii,1 o 

[0072] 

m 1+ ,'r:~1J~'t Gs tit f4:iJl3!'1t i'f'. n: o :ff ;,;..i~ ~,._. LifiIJY,J 4i , Jt '}I:rhi'?rJ2'.ttt1120G.Jii:;-1g :.f rr~ =f **¥ig 1121, 
~,1:422~iwf&;fhl nr1li'.lH8 o Tc) 42:3Jzt~ o ~tr·,~ ®~t;11m:w11 ~tIJJU=t:$1;1 ~li:}zt~:420 ~ r1~ ~1--:wz 
:;Zy·7. /1···1'f.'I; .;,t; f¥1-1l-42(.:; 0 _,,±•, :ff';-'i2 f':{1-¾- P,=I J)j fit.? f':{1 ·r'",C: ,+~- ;,F Fil. I)} A',] ,;';;--7.-±L. r11 fHt5 jZ1F ;F!]41 4 r+i f':{1+ctcp-",· ,1;:1 .F ','1".'. _ -••""'.:lS-LX-'r .• - - __. /1- .. H/'J--.--•-· ~ /ij .•- ,..,,i...,_.-,.,,. ,_, ... J-.-. -"-1...-~-\ c_J.t---'I, ~lt> "..,,,.,7_ -~ l .-,__,., _ /u., _;.:re;;; 

[0076] 

ll 
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ii,.t'# ~rfn • f t~::if:iOA:¥1l1TT -:=f t2%60A 01±Jt1t~'.,'titi f;11J 111 , tflff:H'..tJff!.~ti':Pc-?~- Jr•1'--f;j:f} (,/7.Jil 
l.111. 550A) 8'~ 1l;CJ}J 5~ S'tf.FJtcii o tE 1~¾iiili ,J§rJ q=; , l!Hf:!7V'l' Jtsoo /El:Jii £~·-t ltHf::.flf 580A_2tf 580N, 

/il'r i}'· Pf] +1:; ;f;:t :'x' 1'1 -~1j ;/:;1: ~ f:R fi's ~ z l-,?.->; c=) s O 1\ Z_E h s ON.: :tp ~ f:r:1 ';'±1 ~ =+~ ;l:;t,~ s r, n /'\ ,;,_E r.:; 6 OJ~ /il'r i_P ~ f:r:1 'i'r'I' ,/1,-... l~~--;1,11,,,,-,/,.t::fw ... __ j.~c---1 .-:tL~-~ J 'I>·,~ :J. _____[____...!_Ii_/" T ,..-::.tL;,.,1_, ____ _.. -.l .,-_.,.,,:J\_V. _____L.....l_,, ,c1 ,/1.<l~ ,--::tl/-i 

:562Ai'Fi:562N :¥1l*ff ~~564Ai~564N o 1±-1~t~'.t mfi'fr1ur11 , ~1'-f {~f:itiOAi;_55QN, 560Ai~560NA:$: 

• f;JLR ,;. r,:f iij 5 7 0A~ 5 7 0 0 fr • JJ:~ ~ bill Wu 4' ' Wr:i£}:J:; @: 1&1 ?~ ii tifr Jt 'l-iH'i Xili fil {f {i- f;,t;- ii Hi {f§Z ~ 

~~~--~~~~~~~0~filfflAtfl%~~~~~~~~~-
[0077] 

[0078] [%-] 6 rr,j:-~ ·r i+' t§fh1·:-;~ ;'e:'1tfl:t::(1t) ,;ri:1• '+~ £ii' •~r,i;l::):1 /,1-~r·· \~!~iJ- tiJ 1:;1;_•1t-ceJJ)J~· i:'1-(1. • Jl:l;. 'le Ju'~ {.g11 r±:1 W· 1r.r.i :::,_,,f>{ ... ,...,, ✓ -,Y,_jJi__._._.,:l'\... ✓ ••~-r...1.-~\}~ .f / )(J_,,.~'1l'.'.J_;.j A-c..-P·-t-L::'..l.11---1 .. l~- --·~1-J _____,_,,../, 11:,,~-~ ! ,•:">-.tj 

Sb '.~flld.)i:;f+-r~ :7u a 0068b :¾ Ff .1cJ J1t'.~ff:,fi:if J('fiJ!J'ft 00 't' 81 i1~f+·1'§ WU gj@:~·J,J (I!X t~l$) FJj jj[S~lf~ 
~~ITTW~~1~,~~~tt~~7~ffl~N1·/~~Wffi,~%•r1t1~·1Ar~J-#~~T-~1~~~~J~.ru~~ _,/l.J-!, .J/1,,t,-:__-j ./-p .. __... ....... t,,,,!l!.:::\.,...lti J-.,111/.[;~1· -,?•,...\~!11..-'-...-,..'.AI- "I .. L, 'j,. , .. k\.J.,•l...:U:1 'J7K 1-!.::j.l(.,-<-:,;;.,, t.J,!---- 'IJI,"( 

[0079] 

iW:/1 nEfi {J606, filtt £t 1-t.1;L1f· l'f3./t608i'1 ¥608HfJflT=!f ,/NltJLff J¥;itf11f:3'U, W:tr-&r61 o, -t1r:17i iW:/1 nE 
fiff612' l), lxW>ctm,'.i!Af u 614 0 fr ·i·'.,i;~ffi{:f,rj 't, '1iJ ~!tU)\f'i ~-Jell$ ;>'ij ii] L), l_~jJ,;; r I.fl ffJ.Z,C,1 
A/J'·'j,9·.c,cs,.p._~!--'-,r-r-1~·Uj·-n /,-;=;t';A;r/,J;-h/···,E··-(/p'-'j-[ -h-'-··•···!E··-,,()x" ,.)8'3 ··oo··• ,··ovJi tl', 1-I ,'F/-r-m :f(;'.fE.:1p tr.£;\(,;,·-:.' ·ti····· l'!',x,37 l,..:r,,~1T ··t··7C, ;J•J!-l.. ,:rA1T ··t·•7Ct:J ,;thbU r ,b oC, o u J, ••••• 

HiU608N·· l flJ608Nrt1 RS fJ~·i'·) ~1UJJ::'ftiJ!f-fiJ)]5!: o{'f:~ l~tfftli]J;i) r{i, Nrfi1l~B~ gf{f+ rg,_ W Ii.lit~ 
.j'tj rrn I[ i:i 'Nr:i& !Ii:i dii 1~'\'i!1~ §~lj gis fq:- [r] 1tf: t-BfS (4 0 ft -~~Ahlli 1§rj LfJ 'i~ tffi1A{r:iJJ'.til:600B, 
tff,jJj1t('HriW:/1illHlli-606, ~tl1ft~ □ 614 ,)R;j:f~fi l 0, l), z;z.tj,1,1·r .1¥,;i:ilt YiJ608A~60flN 4' ~fj~ 

fl· 9,,\ % :J'i 1~11 ff fit mi (~II * fJc 1'J'=,(it I~ I!X il§i i'.!sJl ff. ff frt gjl:) IIJ ·--t gjt %-t ;ifj~:H't O {± - Jtt ?h~ JJ~d1:11! 

rt, . 41f1,..::Yh,tf 1tl,ic (Wj/JII. G08A) 1~d?t11$tf.\i1T ;t'4~ [r§1 tt-~!J.:ft t&;;~ [r§1 sttt xt#:f. '1"'1::irl'filti ff :1:-fu&'.t 

$ 'r}5Ui~Jc#:RS 5!1u'!.r~T tif.~ifil11J d·J\[ J'l'L)i:; 01:E~ f,:f,J;mf~ fV~ l}l 't~l1i 1'(3.)i:;608Ai£608NRS [;_,'[:: 

~~~~~~~iiffiff:~~-~~~~ff•jc. 
[0080] 

l'.:: 
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M~.~fi~~~~~fi~«~~ft,WR~~ft~~M~~~A~~ft~~-M~W~ 

~§ ~~;f_ftF¥;ffjrJ.cf1=' o 

[0082] +7J,1 ;:Jc JML ;r'·.fiORA "r-_,; fi()8\ r3J NJ '$.A! i':h '1•·-;·- "'t ~-r'·. ic.±·. '!Jfr 11l7c'· :,t[ik Fi! J:· ;Jf:"f·,-.+~+t .. *fr 11\£' ~,·. -i,,"- A<r :l·\t '-Y U- --~ --•-~_\. __ Tr~ ~ ... ,\ ~ ~t=~/u-'1- ~-,-'-,.lf-~ U)J...,,~/-,-- _.)Z_~ ""lK,, v~~Ajt---:.J/U/.,f-1..J 

:J'~ /liLl st 11:M,l:1¥J. .it" ffuili sb ~t~: ~1J 1;J .1=; ft 1.-tt,1, Ji: rt! Jfj 5lt:Ffil ~ ss 40:i=mJj!~ ;,t;:i?:t~ij'L ft (A tu) ~x tf. 
l:· i'6 .:;:--. (Gl)lJ·' ,VJ )kfr ~"cl• :i-: c'.i:': J:,: ..... 1}:r:, ,, • ,tr ,/•;1rl r+1 +11 1--- "6 c-c. c ')0 J\ ?;': [.; QON' .l. • -f3cc ilfk Wir cf,] ,,,sJ rt·· :lk!r 1:/"'. ),'( 

}~-,J, -'+~ / L. 1 '} u • :~)l -~~ j[; J'-., 0 1 .. _L ---~' :::t;;,; /JIJ~1 ·1/~ I ' 'J/'\(I J ~-F• ]L.Ol O.t1._-_-r-u Ol '_x..r ·r-,;- -_1._t::.~½x.--T:- 1-r I}, ~½x. t~ -__f-:..· 

~o 

[0083] ;J;ll fT Jfl- Ji:; t~/4:-::'t Pt:rr15S IMDJl't i> o ;g. N 1&t{l:1i:; ft 11J ff:: 1s fr~ Jt jJr} ~ JW lHtt 1± * 1+ 'l-~ 
w -#: 8 Jj;, ;iT •• EB .:;:;: ,1 !;;. ll ::r: • .:;:;: :;;1f= t'i.1'1fb JEi'. --J·- I'\ ~ J1r, fm ,v 1;.-h .:;:;: ''./J; V.i1J ·h1 ·,l'i ir1. 'J c:;,:.; i-1'r '/'.~' r-1< j f/11 ~ l·- .,Jf: : -!' _,, : _LL :J_J,\j • 1 -·-1-" _,,/ L..< '1 'J --::9:::::: J _,,IL., /'.r-- ~J 'J ✓~-'<.. ..,/f=i,,,. \. ' ~ 7:'- )l~ • -=t: f_:Y- !!'I/ u .7 .... -. a V ✓;(, __ q :-___ 1 ! . L. l_, l; !•-•- .VL. ~-' .,; - : ..::..±:'.... ____ ;J..I 

{itift~RJ 'Nrlt~256{18t liiJ ;:?Hit ;('fJ~f ff~ r+ 1 '}+:J::lf.J?;1&tl\1i E)'L JG{t: 79 DQ ,t-t¥LM{64fil:H~ f1lrti.Sz: 
1Jil yj:; ~· ([Ii:! f-&'l K (Qw) A 1J\ fr~ 2i& WL7C ~) , JVl· ~- 5~32{\'t. Ild:l1lfk:WLn/~ (:{x ffr''.f' K (DW) /,_1J, 

[0084] 

+ Y::i 3 M1' rt J¾dt1~ tt:E~I * ti~ Jt- 11 Y::1 P-Jt f* 1i fr ttHtt tfJt * ir+ 0 j± - il~2 tr_: a1trt,u , * tHf~61 o eLt;· 
Ji i'J rr0 tt£.ffig£ ~ f,tz '.fd+ .i:)} f:fr , k:f ff {t: rt.iJ 1tl 1-f F'J'i. 5r; t&: {ft* 1l ft 1M .z. r!iJ .{1: W: t+ liHI 111 tzt rm.t:~ r.m 

:~Q f,~ {;$: 1ifJjj~ " 
[oossJ • +J ,- '··j- ... ," ,-h !Ir" 1•. r:K1 w ,f -1w •.,.. •• ,.. ,., '"' ,7, • i ,., ..-:-• , •. +'; -· "'· •m .. ,,,.,_"' . .L , ., v, +J ,- •1,, ..,,,, ) , tE v~ fT ;L'_ lE 'r , , ~ r Y~ 1-"'-1 , r; ;ffl it.: h· 1'.,'f:, I.J .... ~x, ?'r. HJ :'.:.'\\ 1¥. ,1~. hx., :tlJ '.>J 'l rs: :i'.2. trcl i PJ f:x; r'f: v~ 1T J.Z t1l 

600 ;+,t l!:tt¥.ill '.&J.d ~~~ * 0 - ~J - kllJL f Pf,N ~ tJ, ~ t;tzH~ :Jt f:it:'.ft tiJiHtrixAi: ~ ~JI~ ' :ft EJl! ilt 

ifF.602/:tHi~tf:t+*iG 10 't' r:i~ rJzJfil)i~t¥:lztfi:7'h}J fciJ ff 1rt*i q=t Nr;Ff-{~~ffJ tH:illlll q=i ~(jfj:Jfil~t/[5 0 x-t 
~~~m#]~1,/l~fp1~~8•~~*~¼~f-¼~Al~~-(pl~~~~*~~ffi~.~W~£~-AI~~ ,,::;....li.,._.-l:"_!_.,;,'_A 1.1µ I j- '°fij'.l, \,, / U 'J ~~jjq 'j ::1-t'~ /!''-"'_'! _:;,'7-=f· II ·ft·~ / oJ 'J) , f.:",_...,__!=f'j ,ft]\ :.tf,,J,-, ·• C2.J. 3/.A J;p .'I,,_:~ .L--. _,, I ,,..~ _)., 

-t- fl* mi :,F :Ul 1Titl: -ff !Jlf'lI o 

[0086] fr:,- ,fi::',i ft'fi 1:7~ q=i, ~52:-.J'Ftififfil IJ G 141.,§[,fJt:fJ {i:~Mf i~ (ci] tJL t,J, {Jt t~lllitt\1Ti?:ti6oO~:fH';j~.~ 
:flj! p<1 f(j· 1:/r' fi"tu I i\ "'" F- j'~cj,.l 'J.M, !)) 1·iic1 ·.7'f Ff1 p;;. hr, :fl¥. 'J.M, 1i·t1 I i \ ,;(ii if(~~~ L +tJ:: :fr· /1 [' JH~ 0 7.± - J}l; ,,,}'. i,i'.i; {li,j rh ~{r :ij( --~~~-.J_,,,,,,.lr-11n L_, __ :c-"l:t ll~u_ .... ':1:1-= ~,L,,.:)...!..- --~~u1rJ L-.l/•U•-• .,,~ __ L_ _____ ~·1 .... :x..t.....~E , ______ ;t::-.,1.J!!:.,/ T ?.,,,;.,~~,r-, 

[0087] 
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mfi. f;,1J 1!1 , tfl % '.zt :fffi ~H*l ii"" ,¥1. it ~ t!t ~ ~r ~ 1111 t~ :rt ;/1 t~ ~ ;/1 ru ~ ~" ?t ti\ f~f JfU:r( T mt~; f:J, tr1; 
a~fi•~m4'~~m#.~~~g~m~~m~~R§fflaffi4'~~~~m~.a ~ 
·;•l'. Tfi½ 1E1I ,+1 . f'.ifl: +m; .I; f;Q im. ;';~ 6i,-T tb /,;).;f;t y\' 7 00 !cl, 4' :6lc, A , r:KI -'-(:1 /ifr 1,~ 7' 1:•c: ,~,- Jcl,]'_ji f1(1 ;.;, ;j,J, fJ-c r'i'; -0;[.·_ p.;-: Wi ,,',.,E'.J,~ I,/; Jl,X.L/1' ,~"-, WJ'.lf:1, ,;::i. \/ FE/.:.-,'lf'l '< - k"Jf~. 1•"----~H:," iL ,,,~~,-~. "---,/ .. ~Jfi 

[0088] i'E -®:,};J}t!iv~~, f:f]Jf;;'ztfl-~t}-lf1:$7cJ~.±J:-fut:rf'-?~Hjl28{1'z:t~4'tirA710ffJt~ 
-(~-- o64{,'_,r:JE~J~1>t& Jt:730lfJ ,i=B+JI;+J:iJrj*Jl't<~~' J'j't-(~--j*JffilDltf'FJ&J&ltEY'.I -J}~j;'i i> 0 Jifr11±. 
128 i~'L t~ -~ j:;~,jt7 l otlt1Jtx,tJiJ-r lrt'~i ~-01 J'.]J'.i B<Ji)J (tij , rM • ,l:~j'i\; _fl)i Hit* 11[:pf,t ftii)?:'[64-f{E:1'~--~,p;'J-j:t 

7 3 0 rj 1 
0 6 4 {iL 3·~ /~• ri- :rt 7 :3 0 rt1 /jJ _m ~~ )B 11 t~ /&'- 'l'ri ttf ~1; mfi 1:IJI] fflj :;,i, l~J ,, fr:~.@ :J; mfi Wrl r{i ' ft m 'Js'{ 

21 i '=ZJP. ·,11 ·~ 1j 1 ;'e'.1 - ~fj ,,t- 2-l-f!'i :I¾.- _H1;=0,· A;';f1/t.',.fh½ "t; f1•;i;. tt,1::;' "6,_1-c;-'[- i;~{'t;.¥.~-=f:,,t; ?Ji {i!i' ~-~)'; -:cr~ h 01x -•, J ,:'"X 'L tj.., .--, •-'"P" -,I .Lh '-J j - ✓, 1--1..) _,.! .>-t:_1) __ ._.,, t=I v_,, \I !.J ~1-'. .,,H'.J...'. ! , __ L., !Z"f-. ',J_::L/1'-,,_.o:-::-.~ 1-:j ,l",_J_J,- J::l 

~1·r· ;b [ \ c_',,: S'} 7 1 6 A l'i]' r:ic1 T- r;, /_1 1:r i+- 0ri·1· :it~I ~ ¥>1,_ :;J ~,1 ,')JO 0 / .... .., .J ~-..: ... ,, _.__ ,, __.I., t ,j .J ...., 'L1-c, __ ,_J .- i:- .} ,_ , 1rrJ .J.-'-.j 

[0090] ~,t~tt\1i1¥1. 5-c Jt1/4> ~ff$ is -_ ,1'--tJH: #,&, /rn, ri ~ 1'--lfitJ (l::'i;~ (srcO 720, src l 

722) ~Jz:;:, ·ls ,f;~f*'f'f{&718o tE ·l!~A Mff 13'1] 4-1, {r,Jr lf-Yf:;Z }~XJ.. !J g-j }ti} Jm4-, ¾4-1, JSA~ 8 
~Jf1 -tJ~ 7 ~ -/~[J~ -;=\'1-' (1-(J ciifr;;:6-'.:hl~-{-t: f\;';-'>~- pj- l: 

1 _ ['1 ~Zt1 :::: ;;rBJ·-hl;-'Jk: .f{r r1-fi1j-fn-1. S]Y-? 7'.)d_) 1t r±:1 +g -',::,-:hl& 
! .. , J.:lb ,..._ , . ._,._ ,~,. '-J r1 _ o >'-A ,/ti 1St:: , , -.. H ... ~ :r,.,A J.=~ 1-j ./] .J ----~ -f!J-, 1-s,,,., 'I r _,;z:_....,_ , ,, .. ;,,.W , ,_ \ ._...... 1 - , , ,,,, , i , ".l H -.... 17r.: 

[0091] {E -Jt~~f tiI1fU r1 1 , 1281ftffv :t~/4> ti}t7101~L filitt f,~ / ~J faU~:rt'f-¥!726, }fd& l1J fciJ / !1-
J
· l i-fr--f' de, rn, Ii."' I -1'El ,--'-- --,, Fl f-±- f_T_1 -+-- +-1, ·ck' -p; "" ~ _L l -'•I:'; --l' ')r:; p 'cil -ll•· ·ck'· Pi"" ~ J l +:", --l' '1L ·-r1:- r----1 -+-- +1-­l :{T<',J\i f·,":,,"{ tf~ yu ,~-- ,<E J 7-Ei::i:'. ,c.f-j Jt·r]( ,,r 'lh'i!'r<; ,,JJ:{>'s;J:\,);:]_;fE l8.J 1X eij" 1,-t.!'i ,,·.JJJ: 'l'xJ:\, 0 it~ t-b Jt -r:x 

~#~Whl~A~,A~~ffi~+~W*mm~~~~~~~#.&~~#ff~hl. 
[ 1"9"] -t_-• ,,.,,.-,-,,~'-•ii,[+ , qoP--1;<,:- A-1-l' --f•- .. ·10 •-1 +1· '-'• ,--, 'J•~J L-t"·--\'-,-'-,01 °·0° -u- H::,-'-, v-- /' rv· 
U IJ L 1± ----- -'"'o: :'is: ;Jtt!, 11/ [ r,1 , l {A) ',_'1. ·J t/ -:;r fi'r :c1.i f - 1::'.'1 ["1- 1/J I r1J / E\ IlJE~ J'. ¼ -j'-- +ex { .:.\) , A J lei /,!-.:, '.l ~ -t fl 'J 

;i:JJ.ltl:.t,}b:t.fP/!%b}1 fciJ fYLi:t O :tr ---1'~Jjt!i iYLl 1!; '-vj j'ci] t'ft1:t H3 T f,~ iE ttx'l'i~ -~~r(j ;j;'yjl:l}ih j'ci] _;\'J'=tr 0 

- tct ·J; ®i fVil ± NF i;J fr,} tl :ct , @_ -ti l 6 '¥- f'i ;7,j ;?i- i;J fr,} tl i( ;f,~! l '¥- =p· xJ Jr I;j fr,} tl :ct . 1t r{ 1 , i;J fr,} tl 
.tt BS 'f~ ~ 5(,J if ijjf1 iE Hi 4' ik fr ~lj ff] iJS (6] ;(it tr: 0 Wu ftn ' 3 0:.$ -t~ j:t tp r]t ' i~ /t Pf ~) ()2 HJ :r: ~ 
7+ ---}• =;r t I l' ' m --,-- ',f;,:;" -l-J;-' 1' -W.h- cfp R r'1c'· _f_tk -h-\' '!,-- *.f,- '' r:::J ,,, ' • -',-k ----- ±1:', ---b- ,h a-+ +'" _,_ ----r 1-, I '+ m i E' ,,,,, ' '. 
/l'J J r,r. 1: ,, t1.J-r·11Jj;~ F:><XT u 1:1'iJ-P,1*i F:><X, fF H. :{:l. i¥---~'l'~:r.v-r-• WJ , ,;i:J 2t PJ i.-_ _1,i,!f11J 1 1 J'- fJ 

~JF#hl~fflT~#~~~~~~§~~~~~o 
[0093] 

i3f1 ?!?fr·'--\.-~ tJ} ,fr.~ i. /.d_i'c-1 ~/.1'--ti\J' _c_-Z. --"'-r -tJ,,111;_-'j;,fru-;r~rf_E'l±oltJ t1J· 
!-'1" 5AA...: -r,.,...__A :,,-! -,-r~ .... ~ -"_)..,· J:?K t-"~J...1-1J r=i--i ::r nrr -L::i.~ ~(I 

coo94J tE -ici;:~,i; hfa vu "1 1 , ;,1r~ f 11;:,ft~-cJ;? 1 21-v. 'Y f!f x1-Ht4-J±t:rr- 'i}tr➔ h\ rni f6'f ft 11;:,ft~-lJJfi11t1 E~ 

7 40 " tt :x,J-81ft rtJ ti 1'f: 11'3 , :f1ri 4 , s , ~FP 6 itr. ft i?r tA fr JfL :it f5fu ;t ti fr~ 11'3 ~t1 ~ ~ "fifr 7f, tB ~11 *~ ,rifu tJHt~ 
fr:½ ';rj' f'.1:l Cl I~ ;j~ Wu '[t (EI o 1± --_tcl2 ?t fftii {91[ rt1 ' t:.t i/j ;f(J 51: 1:1:l: ~ f 1-: tit:/; rn. 7 4 21:'.{, fl~ It 1Ji~ t:.t ;i_;fJ tfl ~ it r8 --0-

( WU ~il, ff i;f] (muv) , lt $1 (cmp)) o t±: ----· t~~ ifili !§,J ~ . ;f$t~fllJ'2'.$-IHJ:l712J:J~ ,~: Ti. t--:li ;~;j lr Jl,y_ /,'!: 
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Jt:: rMHl~-rtl 7 44 (i;i~ tm, iJi;J HcJ (call) , li'J~ Ump)) Bt!:WJ-1'~ 0CH0xxxxbTT:.-i(: (111~ Yf1, 0x20) ffJ Ji't 
/~" ~rwJl'i i>ft.:§. 7461?JJr1itl'1 i~-l't~ ;li1,£-, ,~~Hrf '.i( moo 11 xxxxbtfij:t ( 11uJi□, Ox3O) ITT fn] ;JJ Jl'i i~- (f~u 
~n, ~1'11' (wait) , '.3tiX (send)) o }t·11·22&•'¥~t5~ fll.7 ,rn{!LM·* ffl0l 00xxxxb 7f:;j:t (WiJ:tln, 0x40) 

[0095] 

[0096] 

[0098] 

[0099] 

[O 101] -ti:: -fl::: 4,~1,fti l;1;,1J ,-h , $: J!{{ >'«.J1 ;ii 1rl t+ t:11 rir !) 1 CR ;fl frir ¥f· ai '}f819f
1
', r:h ~d:, /Tii.,

1

:

1
,n=; 7 f r;;1·1*-N:t 1, 1-1-- ----~ _..,,-. ,, w V. I _, u ____u___ ~ l u ! 'J , '.J !~'- 0--lj _),, 1-Ll ! 'J -'E-1 ,.. __ J.1=1H . ' .,. - -• t-_t_-J ,/;,(_ / I,\.·---'--• r, ~- ,/ .. j ., 

41 it 85 2I, ~ 85 2B 8{J ~/1(' l!;Z ct "I'--ti li1>k :£t: :El , E~s t;~ I-JJ U 11 Jt if- ill~ ~-i ~ ~829 o :r'E ~ Lli:! ''-t: !(tli Wil 
r+1 ,) [ .. 1PJt~ 1!!~,~~r:£1~~1-) Lfi-ifi1W~ Cmr~i~~T~ir\ r~t:M· tlri l'fl %ffrfj)(f3.(Bt 116 §Ll ~'& rt, SJ JUll\ ::J;[,Jt) J::jt:f: 

15 
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[O 103] 

-!:84 l tJ~tT, 1lX:.il j± ,Tl: i/JJJ j'8] 63 -!fil)J~ f"2 $:J *~ 8~ 3 f!ffl ];t~M,jj~'f W} :>.{ff\ \ls}" j± ·%1~3}:_:_frttIJ'>'lj rt, , 

J1~ '¥: t1~j L 3 ?t5 J!t fl {is 7 5 riT Ft~ T Hl'r 1if tlJ ll1 Tf ffiS 14 , ~A Hi'.f ft 3/F-1:f: x ?W} i'r: }l] + !~ t~ # {~ l~ ~tj Ht 6r. 

[O 105] 

[O 106] 

840(:E 'ZUIJ!c ~soo 7HJJ; =tF _§JZ, rt1 JF Jf:; 15" itso2 , Et:Z ¥: 1--Jt{ili Jii! ,r~, f:* il!Z trLttJ rcj j?f] Jf:; :it: :f_W. &ft~ 
fro {£-Jl:~3tlfffi i)llj rt,, Mc;J~ cJl l3~840f]Jf 2D 'JI ~841 ~D--ri',;J~ f~tj]lj l?ls:843 o {£-Jl:~?tlfffi fyrj rt1 , ,TI', 
- ;ct' 1*Xo 1c· .-i=il /G'·'b tj•'" Y1h ,,. T ')o:--,,• -,v !+_'; ·7,c,-H' ')f, l,!. ·-f- r.r-1 ';/": ,en _L, Jl·i•· -.'-, i/.c: '"1,1 +1 D - L··•, 1'·111 "·" 0 ' ') 7-G ·-; I 00¥- o· ) t::; r3 flt: "37 -j:_t( \,. - _, d /JfL 7J,t:J<: [11, fffi 1 ::: ~['J 'j t"Jj JZ..l& o {t.· • ~* }JTI!.'t>'~ '-r- ' •llc./.G 1'l. fiJ~'i'll\'o 11d 

[0107] /i:~Jii,~i:i:,(F,1-q1jr:+:,. 'Y1HC:•>fjf7[(:f'i',x2n;f:1]-ftJt1·;t,>r•"f)"8:iOPf-rfli,l ';:;;; r:pr-;g;T;;t,Ar l'f1+T?fpti;t /1---• ~j, '..IE-:'.,/_ ~-1-•; r~l,,/1.!L,~ .-"'...X..jU u' /.'K 't .. !L/J\...-_~ - - ..., f::1u .. E::LJ-tJ..., ---'--..., __ y tS":l, . ./T --~ 

1t;ti;ft~ [J tti.frtMft Jr- t1Jt-~t" ti-ffl T ff fr.if -.]'rf1J&H:l~ffest1t~ [J (API) o{±-Jr~?ttfii1f1Jrt, 'OOJf; 
~~M~~~~~~#ffl~mr-~moom~~~~~~rfflm~~~m~~*~~~~~ 
i]H ··'>./'- -'-• J"',,-'-•'F·'-c,1-t "-h-,/ -'·Jt--f-•R1r (' ,, TT''frl-'i.}.U:'fCt=/n "[' JI''l-c'[ ,,,,·,r L;'JlJIJ c'.;"" o 1 I.---- .',~,J__- lJllii:YG: 1 , n ± i41) X:: w d}ronos , rnupl:F) Jt' nx. _,_ i h11•f \I Ine111, ,1 , ,· n.x.. Fr- ,'91- t.J· 

8 (Open CL) f!l/TT)zVulkan~Pf!fn~,,tjt:AP U!t{tt r jz t'+ oi±: -Jb~~JmWLl 4' ' tl?J5HJ7~fAU1: ;ti¥] 

8<J D ire CL 3D 1Ftf. J~ fJt i Ji]' 0 fE. ~ @'It M'i Wu q:i ' iiJ l},( i Ji]' j:~ @;~ 8'~ j_§_ tr" IE iiJ u 79 Jf iI it W-in H~ 
; ., 1+· , A c·· \ Hi 'Ji ' . f: j· f m -··1· 'H , l I ) -f' .t,: ' - - • t •±; I b r, , •• r.,,-r T. • r "IH "'-'- ,4' •-/-• ' /, r, .. I r•ch R+ I ' J 
~tf(:'[: (upen. V) Fth;;(/.f O _sl!LK r:i lrix u, 1y,;7, ~1<: API 8J1;1t.7J(!:x:rU &1c;;,;l.t}:r:i'J~tf0 ;)rt7J\.!:xWJ r['.~~:>j'j ').:I 

Y1:f1'1ftW3DvftiJ\.£~ttJ:l~:'-f::API fililfJ;t.fUiM: 0 

[ o 1 o s J ~ % ilrr)k t&, i!iffi ;ft 
[0 109] 
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1i JJ3£(:1(1 t[J!_2;~tr_m 1AI ?J<J~ o • • fJ. ITTI-0-tJJl'& P ~ ;¥1 ict:~li'.11:i~, ,~ pyi/iJ.1'(1 :i-cr~t1J:1Rl¥21tTi'0904 l2l 
JJ?. + N'~f'l=:fi~go:5 um ~1n:'Eub t;iD N .. fu~JtJ1r:J1~tJ.~fr u0·f%ft o~ t 1.1ltAf !'fLJt1~}=§1&11tf¥.Bf:9o6 p;J Ft0 
f';; .~, 71~Ji;t ff drr ~ o 4't xt • it~ Lfu-~ , Jtq ~ JrJ'. :rt rt<1 wt-~ f:_ , h 9 o 8 )KJ\~ /2: drr ~ rt1 f:_ , l \ o ?'r • it~ ':'k: Jrtt 
,1,,,1! rt, , ·,i"11 /} ~If Jrr .~

1
,':.:t.t1. :.J:. ·,i"r1 :'\~<¥:icf,,.: .r;g t'~ :aJ J1b Yr"' ·it'-' ~p"t1 :'\~, At "+~ 11> ~ it~ k1 ,~~, q<: t,· 1J, 0 ii:~ it~ ',:t: MF ti ..J , ,-1...,. .., }11, 'I) , -. -- -• ;-i...,. .., .,,,;,i·... t I -..1 t..::..::..:l ·~ Lj 'IJ}+J J~~ , ., ,-, ..J ~ _..,,.. ____ .. 1--, ., 1-l '.J / ·... ,_ -• ----- _...,. ..... ,:Jl!:.. 

[O 111 J 
h!, f§l g.~, r<1 ',t: M" 1,,,,i ~11;1dtJ: A{1 ?t/r+/r\Jr!, :EE!! ·~ ft, A{1 Y1·1·'t t'N fi111 •1't •1·fii P.=i rifr ;1~ :1 1 A{1 -•'.·- <;> J.t-: F11 A{1 ;tr, A:'¥· I'; )".,..l..._ --~lll--=!~1~._-;,-....._,1.;11::...JY.J/~f--.1·1- ~.--•-·--~--...-1"1r-1)'!...L._ --~/-J-..-,11..,.--,.,,. ,-,;,. , ·--=~.--------. , .:; ..... ,J--tj,,, /..J LIJ.-,__,. Pf} ., . .J YW.-,__,..1\tX/-+ /i"-,f--. 

~r .+t: /1·.:,: ii: i#- i [.-. (~] Jf? ·l,l% 11r:: i+"/r"';- {V l~ T ::;-, ,j.91 ! ,fq:: 8 r.v.1 ,.7, : I '1 ±t +i1;!; "* ··1? ,j;'{: Jc f1·r• 4 )°S". :li!j hi] ~ 1'1f~ {Iii] ±t .... /J,J.1\: .Jjl .... --...._d _ _,.r_:"a_ /l7f~- 1- .. ,..•~---,Ov"-•-'---!.J/J -.•i-u~---~~J'.J ✓ illJ!11--'-I--~ ,T'°r• ... v,,J"/_q,;-,,•~},L.!!..i,,-/1 

:;i·~r.11~ f .it 1r~tt 11~ ®4 iiJZl/-JJtifp-4 )~Ju" ·rtu J::l, JW rt6rf ,t t1J ~ '!1
}: 3/;J~frt ®<} ~ 6rf /t Pf iju t,i:1i 

~.MW~ffl~m~~@*Ll~~$~~~~~~~~$4ff~. 
co 112J :tr~~~J;J1'ffi:{9LJr=p, l?flh;~itf_m ~-P]:f 1~rt:fu91 o PJ t .. z ~.:.lititJKtH~fi-WJ#lp,,i-®~912J+Pf1 tt 
{rfl1'

1ti1~ 1+··'):l'rF !~1 :u'.; ,)1f 7k {'ct?,•;; r}►t> x~ f:f1'W•t1f 7·k fl) r'i~: ' 1"1t.fJ c.L ';jJ •• ~/;,. - i± -J.i:~;,·;-t: M;i· ·f"z11 1 
rb . 3ll>'ff ,_ . .__~~!•J [_,__ 1Hl7\.~il/1.),.~"',,.~_1._.,, .. J\..:!-'!. ~J,1 .x.._,..1.J,.~"',,.=--,...J.Jn'J ___ --1n- ---1\..f...__Pp ~v, ____ .A_J.;;;.t.J:J~, -~ l. 11),.~ 

,I "' r '¥." d• • I" ~a •.>ff·····[= ''i: H1 /·- ,, •. i l''kc' r~ •J·,11;,.•) '+/.~ ,.,.. ·+,•x·•·f/ 't ,I L,.j~ • //.tlt922~f~i/4lt,;,rrt7J\?'.:t924.-1'- rij:J S1'fa 1TJ#H I' 01f,fT1FrUJ\.;;t,i'i hU¾'i"iJ; [.\ 1\1:'. 1ti-1tt1J !~ J :ri1t/J\;;i.:,ru 

.5x ff{r1J :.{'( iJ.'.-r,11 ◊ o uri~J11f +iJE;J<.~~ $#1l~ i~ 1;i, .. tt1+ ltl :1ti:!z.clfft?i~ITT rfil (,.m~i'JT ?i~::10 f¥ ll ~il (,.&1U1I 
ii i~itilJ'.J0:illli 'JI ~J't,~itt 1';~f:Jt(1t#Jt,f!t:1r+ ff!)t0~iiltt1i:i!t.&'.#rfc~t" pJ ~tth, Jl'.!.'4': tri i!i.&'.11 
rt1 Mtt5i 1.cf.g 'Wt (di rt y)' Lt~ 11 fiiJ'.!tJ;~ r:iT t:l*htz{i {iMg !ii ~.e1J {di?/~ 91 ":tr~J11.~J; J1'ffi {7rJ q=i , fflt?J\.t~ 
:f-# frt ;r1rni -aj'f 4 912 i:JJ ~:J, m + 1fit *J~ r1~J :!t :l!x i:; m 1£ i4t ~ m !z.tJffi ~~, .~+,ft~ l;J :,fz ~ut~ :z_ ~u 0 

[ o 1 13 J i'E •••• ;11; * ht 0'u cji , '1=~ \1t' /4~ Ff :§1] •~ WT: f"fl Jf5 Jit :r.ffi it i'E ffit ;iJ~ r& Z !'rlJ ~: ::r1(; tfu t;J :l-;o/~ S1 , 1\J2: HJ 
·1'.'it 7~~ f+, "t*Z: b-: 6'>11 :1 1F -Ll:l;", ,,,,~i':l'.tii w11 r+i -11F '.f+ 1 1" ,:tr7•1( ~\}{'-;/} 7' ,Jfr t±·~ +J1 1J--t~fi'"t ,1''✓ 'r'~r1,·~ ~-1'.'·.'.f.'1"T.i .IL,, -:J::,,,, __ .Ffll, , .. 01: ...... -,.*,)JL. _ 1 ...... ).(../f,J..,, J "'-'·If., -nw .... ,_ • ._,, ,, _,,., .''- , .=•· ,:J!L 

+:.r&.lJ..tJ~Arr~913, !1£; ·H' Pfr:lztl"r#·±~ ~~J:t;(jit,j l&FJi 1kifit.1j(f& a½ L1fj4 o tE -~~*jfili 1Ji] q=t , i:Ef} FE 
yJrE JJ'<.f& .izt t~ 6n 4-913 t¥J fJrE;J<..t~ tJJ tlR: z §U iE Pf ffi:i 'f m;d'C i& fr~ fr~ 1~ fl§c~ irr ,S,--912 " 

[ 0 114 J {£ -l~ ~,j~'. )1'fu {3,lj rt1 ' jfit 7.)( £:~ t~ *1rJ j';p i~· 91,H~l~ ~- ffl T 11~ f 1=: s<J !I )T; i~L1( t£ )l Jl ffl T /13 D 

ffiL1J'( r~ 92 2 .fq tzJHt itu.k t~ 9 211 JJl ff M~ .. ff C :tr -ti;.~ JJlli wu r=r , ffiL*J~ t~ ;M 1.w '►911 Wlc. m~ it rrJJfitJX 
~t ~ m 7J<. ~~ iR ,=tz " tr • 1' ~!rtili vu rt1 , ~iit 11<. #.;:~ 1~ mLl ·ctb-·1' 914 ,ft:J + ;JI ;J<.. ~~ l1 1J Jf: }l J:l m f ?f !Z.c 

m$~z~~~*~~AAili*~~~-~~¥~~~~##M3r=r~~M. 
[o 11sJ fr:,~ ,fi::'J; ft'fi WLl q=i, JTI f 3§i[riJ tiirfl~:!f:;6~ trJ t:1 '► 9 I 6 ffl J~f'i~i'i.Jl:i [tif ti ;,,p ~lr0 1tc tr~:;_ 
HJ: ti} r,;11 6{"1 ~1p

1
; 7.~, 0l, 't,; ~\ 2Wr;il:' -iJ:tc.,1t;:

1
L- 7 1< !cc\; l<i'c; ,{I,::¥$ /JJ\.. titJ[J :1~0 ·l:.¥, i'it; ,ti[J 'fiJ .A fif; c5Z,/["-·l·F, iqj f"# 'i,11 

t.• ., 1r1-=1 ,, __ _,~ ~~ :J ,) l• J'- .--:-.--...: ---;, ,,,, '-"_9-...x.. ..i/r-1 o -==='""" 1J1t ,• J' :-~ 1-* : :-• n :J _.:;,<-., 1- .i. " A:!: J -t~ ., .-~ t==i _. __ cl. i ,..-::.x, _:_:;.,, .(::_'.,, :-:-- -vz i r 

*el:. f1.~ h!, .rm 1'1- W r:+. r:;:;. ~;1'· :j,{h 1'f~. :jt. r:+. l'fl] .l.l;'fr +J,:f, 'Ee; .), l:i~ ~p · ,"(' iJ+~ ;17' ,"(' ~!J fr.i1 tft-1· rh P,c?· ;:+:, 11; · Jkt;. 'ic: 1\fi:; {Iiil ,:Jl--1 , '1- _ . .,r.:_)___::c.,,~ 1~ •-r~ ,J-1; I ... ~ .... ~ ·1 :.J •-r~ ,,7"A 1/~-f :./ ,' ,)JI xJ.: I ..... 9{ .. _.,J I ).___ ~~-_I~ •?..X.. I n,:r •-t-• C, ,- -• -------->.,,......"/.JI.ti. i./ ~ 
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[01 r7J 

[0118] 

-~ ~ Jf-;9.l:£~.~t{if1· J'fi)i:;" 

[O 119] ff -Jt~'.,lffili1flj rt1 '¾?. EB JJ:l1i934 w/4> Ytlf.ft~El!'iz3D~fi[7j(f?~922 0 j± -.lt!~3J:_:_frttI1f1j rt,' ~r-
1·· c,~ ~. /,,''''/. <"vl+1·•··· ~ f~~-,·,·i,+, ,~ ',6._·"-·'·•··'' 'J '-'-'-'t'' (' ''~'f!jlc•"-' ,J-i~ !~ /\. llJ!E N. rip 7 1~'\, 1T O 11: • 1, * Olli t5'1 + , ti" EB rilJ ~ ff )lj q=; b·J • rnJ ;ti: \ g () ) !!.Xi 7.'71 1\'f; 

( 'kick' ) ·rf!J ~0-}f~~;±!)5;'tJil{i" o {:E_~,.1·-;,:J.~mii f7~ r+ 1 , {f .11J~iftl](f:~ lr.J ;J:: 6t;-/ti(JMJ:z.: 6t;-4t*l1i !)) {p)ffi 

HJfj }{-; ;fi;: 7}(f~] :'.f'%t 1~ ~* tn 4~ )f JI] 0 3 D;~ftl}(f~{J~Ht-x,nn r~ YL~didT IL fi1Txl:£1\ 0 • E!)t ,HX H1H1F ' 
YW 3H W·r F ± ftj Jlfi:i] xJtsnlHr::3/UHHt' ft: Ji {l ¾\ 'j i 1,, M .Wr F ± ftj fit¾\ j:J.H·r~ ts OM ·T :is® 3%: 

ft , xE riJ ~J 'fiLJ15 ./fl+ t'.s:: i'tU {f{UK ~- i'.\ tri fie~;~:; iLtfH~ fr R':l Plf b8 ~ 4- o 

[Cl 120] fr -Jr~~ }Jlli WLl rji , ,J~ IA1rf$!:f7f.(~ft::st' f!fl Jf-;~t :t_fil *&l1fv)-Ff YU91 OW~r& r'i:: ~fiffi{;J<J& 
924 r0H.z !i'i O -mi1tt1, 1H ~1~* f;,t;fJit *-~t 924 :el1'i trut~ ITT~ f;,t m ;1as iD/f tt * ;;J( -=t f;:r ttl qy- ITT~* 
f.t.:mt it ~HHt: 0 t:Et~Ht:fFJ¥~IbH:tffi "P , t# Ji: a<J !,!;;l:1*fff~l ~Ih:rl ff.PT lJ_ 11:t[tp iu~1JNr:U~t~HHfir:7}(fj_~ 0 ft 
-®~~~~.~m~~~~*~illfi*~.~~m~m~-~~~~~m~~~mm~ 

m~*~#~~M~~~D•#~~-t'E-~~~m~,.#ili*-~~g~m-=t~m~m 
5± :fl ii E¥L ru ( G PG PU t* f~, rr0 ru ft . ;tt c{J , rt: it r~1 rf. 5± :fl Jim T 1t rn rt- w ~~it;~ 1t: * tt~ 1r 
SI MD it:iJ r;.:: J6 '.t;#~ , rJT J& i:t"ij. lf fti i?.U~ ff l:J ts. }ti, ~'f! % [II ;c ;y-;: ft.~ :ct t~JAR:~ R{J • 

co 121 J ft -JJ-~ ~ iiili 151J i:r , u 1'"j 3D 1111A, t] g 2 2 1HHU, a½ J:rs:.t x1f~Ht: i)1U}( ft~ 9 24 ill :ff§r:.£1 0 :l'.?f HJ 
r @c ~ ~.lit 1* 1m ;~\_ t& ~"' ;t~9 40 t¥1 ~ rn-w 4- Yr 1A~ E,,\i: Jixm' 1~u ~) -t'--1~\ f1J i:r , 1:i: }.lit ft 1--1 ~ ·iftr 4-942 L 
TTfT 1+ ....• Jt}:: 'it f,Ji; h,1! r+1 • f-Ti T i,Jt {,I.; ·1/-,-1·~ ,.., f;!~ ;t+i ~ q,(1 l11'-. ,(i;· Q4 0 {,J +:r. Ff-l "J . \f5i1 w fJ.J,t,i;,k_· -'~,L~ 7)( ~~ Tr· ,(ff:. 6~, }£fr 
t1.J o _____.__... ______ ;;::. .. ,'..!\!:. v.J 1 . m ~ _';l,.Jt(_ .:l 1. ~/J\-.,,..~ /',.,._. 1-1 ... J 1-l ., '--' - c_~rr::-:i m 1~~u.E-L/"/i"" ,~P ... 1Jli,_ ,,..'-"",!~• .... , l ~~ ✓ ->';,,,'-\. 

~.MIB~~ffi*~~#WfflT~~~~-illfi~~-~~ffifflT~~~~*~~~-~ 
#J1Jm~{1:ri irl:'fJi,~t~UfrHrtti~tIJ BS i!-lj1lli 'ifilt:□ 1~1Hrli §Jm4 lit~ f~- ~ct" {t - 1t~~f 1if[i f:71] r+ 1 ' m +vi f;,t;~JiE 7j(~~:!R: 
:;f:;;.r1{1 Ar,·rJ 4,9i1U') ;~c;J,f::J;:,1;'7,. ./.-..I jJfc,g . .1;-..J~1-tl· [.r1+:.{jJ ..-:)- .Jll,;tf:c~~ i4· "ftJ,\(j "j'sl 1$" ;ff::t.:: ~L·1'+. 
•b•f-l,J--1 ~,., ± .<L~~,.....,,,..1\~"J~.J !~:_.y: .J~-1-' /tj-..i L:l.r=-=J ..J(.,L_,',iCJ.•\:'..X...---1:::::::Li-=-J .• L~J'J .. " L,\.i~•/~jv 

[O 122] 

rn 
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7lt@r:1'1;frJ;Jft.1-fGPGPU1::¼ll o 

co 123 J 00 ni ~{d'i: :!Ji!H}g 
[ o 124] [Y-'] 10 ITT' ·"--r·:. ·-J, #l 1# -J}l;,','/:·u'•1tJ ilili rl\1);/J+}//JH!lcl 3(, Ji, 1 nono··~J ;.;.,:·.4hil'I'~ [~] y.; tve1'11 • 1:.11-+ti iJ:: • .LI-I;. 3' r;,:.),\ ':13,::un ·---•/S• .,v,1-l'.l.'Y',J!,l~.J;_,./,,,)L~V V ., V. -r. __ ,./1/,/, r.,,,1·,01 ... ----• 

·~t iffil !JiJ + , ttfff~i0Jfi,i:cr§:rn!3Il )ff J\\Z JI 10 l 0, i* J'1::~f:JE 1020, ~). E:¥ ~1> --·t-&:t::I.W.~~ l 0'.JO" {E ·--- • 
Jl:L ',l: i,{j; 1,,,1J r+-1 frf.,+W J}.\t 1 o•,o,(,J [;+f:,j:,7..U:;:. /11,xm -§!-l(. 103'' 1,1 T.~ -----/21-.. jfri ct.:.: ... t ... ,i"i'l R=l frf., :rw J}.\l .iii;] 00 i.1 ~I u;:. )11;· 
_::::::---"_7......,iJt!-:i-lJ l 1)(~_ .... :::r.u:=r_J._ 0 ·t'_;.:J!='=l~/1/)lL.J~=f:·wp - c.,,1:-'_A;:..x...,. .-~::.Y : AL::1-,f--t:)(~.J~::t:U:::l':.::.<. - .J_ ol:3.":l/1/, ___ ... 

ffJ 1010;¥1]}::¼ft: ~~ft 1020 i't Fl T:EJtJ:1~xt.fitJ~#Jt 0~J fe:f:fr{i1it1ri1O5O4'1'A1T 0 

co 12sJ fr:.~ 11t;;1~tffi wu 111 , :3DOO tri J111 m 1 o 1 o{(t·i3· ~ t-PX J; t-~G ~fiPf, mit ~ -i"" E'X J: t­
~: f\ g~, ,f~ If fJ, :r§ ~: f\ g*,Jl'l ~:-1012 0 ~-fr~~* i# i\ :rm~- fl} l:J ~f m ll'i fn ~: f:~ g*, in {f ' i:.i'l QI! l1i kR ~: 

i:iJl:: .. UtM'i28Jf;API l022,m-JmDirect3D APLOpeoGL APHiY.Vu1kan APL§Direct3D APiiE 

{f f,t ffl tH 'JJH~ *ffr_, 10201't ffl1Jfryr/crtffc\{Wt~hr:{}t l 0211 ~:J,~#HLSL 1!1 EfJ {:f1~1TtI c'.:A~5 Hi-1-1012 

.j:t,:tJ.rtf?:8 ni½lRz;!J;f¥.ff l029;i~H'ijm ff& o{E_~ti:tJ;~:wu rt1, r:i;J ftHl:i'tf?:8J[; 1]Bz;!J;f¥.ff 1029 -~ ~ )1[ 

xt: ff£. {ti 1o:3211 tr iffi {1N iJ, {~St ~J& in 4- :rrH ri 4> " 
[O 128] 

[O 129] 

~~ffiM~~~~~~-r'iT~~~~~~~.~W~fflM~~~~fr~~~M~~~~M 
¢~1~-~~t~-[~l;tA*~~t,i~~~jk. . , , _ _T. _,., ~ JJLi. _ P,.,, , .f.f7\ L.,...,, -i A ... .1-. .. ,. _, l ,, r 

[O 130] [!,] l lfl:Jt~jj\ J ,mt.if* }Jmt,1Jat rij rJ H~-J~tj}i]:@:~,~xrgBt~), 1A1'r1#:t~rr1 IPttJf .'ft. *~A 
1.1 1)1):'t.1 +rf ~ . JP:l=t r+ 'i; ¼ ft,; 11 t)O PT pr r=.n -•1-~ 1+ r,+1 r.:iT JT' '_ , :;,~11 TTf +·&.1 ,n+J · r-h 1={ r:r ::,:-1:f,1 r,1nt~..,.:1,1~~~ r,t} 

•• >-! ✓ T~LS~j(, _L T~/1 / .. X.../J., ... ,:1j_j • ... _/\rtj __ t~. ✓X... ~ /\,__,__~-~-_)\._~-!J ~'.X..t, ·1·.-~ .. ttj ~ rr~:d--~ It. ,;,-1-. ... , ✓AJ, 

t~ J~ (W1Jfm, S0C*J1x rg f11) s<-1t~:l;,tft, i:iJ.fil~ {g~ /:t3 W:it o V>titifx:tfE1130i:iJ *'~ if11t!} ~lffitrriWJif 
( 'WU j[] 'C/C++) 1:.tix.xJ I Pf~ W:lJ-tfJ tic 1+ fh ~ 1110 0 ~:jzff: 1Jj ~ 1110 i:iT ;'fi T 11 m tis ~t~,!fil 1112 
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~!?'}~f_}) O{J 17''/;1 n-(1.-ll~'"'' e ii~ ( L,''l'L ;~i---;+ 111 ~~ ;,' /:,7''-. -r,;: rjT j; I t.•:j 6°tl 11Hf riC Ar-,1• ,;:;1''J''W~fc} (1! ¥ ,_,i; c\'11--11'/~"i"F !1I 
A--:::, ·t~·r,, _ j ..J / -,I.-,,.,, J,L :.~'-- - ! .~_,, _ _, 11 \:.X. v ~ ~ 'J..,,( ____ I . .,:.T: HJ _j,. l!J ,,._f:" tx. v .. -:;:A., __ JXi . __ ~r::c-r -b , ~-:--XJ 11 ·+ i-:-:-; ~ 

'f!x'.t ff]$5({(\)il i{.f ~! 0 [f] Lit' 19]fri,il-t 11 ·;,fwf:/} ffi1:rrJ JHtflII y~-rjJ ~).ttt-t: Jff.t 0 

co, 31J 1fJ rJ 8=J Vx:it &Htl!::l:4RTL 1&f1· 111 s1Jt~11-t;. 11 -~~Ht- J±;ftbx ;')r1~fH~Jtv.1120, J:ifr y£filf! 
',+ *'''""-!I -i· I' •• ,, fT-1 M1' '!-'- +* •_p., 'T.:--'--- I • -- ' - ;=;t; ,41 'fl1 ' 11 ' ' ',Ji'- -F' ,¾,' -tct· f,-h -tt· '~s _±' ~ -i· I' I '-lj• Lf" r· -~-~ 1rr~::'.'E, [l_ i;_.Z ;f~ftj l!\ClT11±1:l:'.I: k-i ri tJlDL) E\i.'-{1o t[ l,ClTJiY.1ir1ii:d 71,~nJce;-il'!.~c,:r- 0 p J::;_1, ::1.r· tF 1)i ¾,;':))( 

tt 1150EtY.JL:f:t3ltt11Go*1t$!ftr ( 0uPn, g,_ ft1 Ef JJ!t~) IN¾ 19: fro ftrlJjt i~J)m 11Gsft~ m i:iJ t::t ftrlJjt 

ii J·· g~ ·Yr ±1h.J1t + 1 P rt t:iht· ub ~ui~ Ffl tt1 0 J:ifr t#J Hr r't>J •~ fj>t itL hlti tu * ige, m'. m + J;lt n l~ m 1±1lt 1t'i lt 
:f1 ~ '.'.'.r) • ··r~ h"ill wu riJ 1¥: il, a 

[0132] 

[O 133] 

12700 

[ 0 1 35] [1113 h'!: n~ 0 Ti;~ tJii; ~ fj{E tJiJ ff,J riJ ~), 1~ Jfl • -1" ii;<; :i -1" Ip tt }f: *U jJk f:10 )t 1. * ~JE * t& ~' 
hl& BJ 1J~ i,'Tlj tt ['fl ff! ,jl: :£II 811' 13 1 0 SJ tbf f'f] ,, Ii] % ,jl: :fl11 811' 1 3 1 0 11 J DJ Jl ~fl 12 B·J Ii] ff! ,jl: :£II 811' 1 21 0 SJ 3£: 
j'-Js; rz-] n:;;; ),i,, HE.~ '?l 1 ·~ 1 Qi{o) ),::,_,c Jl!i r1i ;,,, HE.~ ,;~ l '-l ('1 r.:; 1 fl - ':,'-- n;, c1: ,hr\.. ,t:,· f:.lt- hh ,!ti \}f.'. l C) l::; ,1 ,;,:;.;; l" 1 r.:; :N' ( {c;rJ-/11-1 
!.~ oj:..._:,,_ /1/)l.L .. __ ._~-PH _._1....,_._ L:cJ:::=1 ;1-.,,1·,:.xl. .. __ ._~-PH ..__,_,.__, /I~ , ...-:--"<Y , , ,:X.:.>J:J_':En!:7 ,) ,._,1 ..... 1. __ e. ;)_._..__,_,,._ \!l j,.- :1 

-1-~g; /r--.i:1f·f&:S7Hfil~ 1315A3". 13l5Ntl~1T ,/:¾·Bt ({ijJt~J, f_ftl?D ,ifBI*H:C.Z J+j T ht'~l!)Zif~c~~ 

e ¥ii ti Ft" JUI l~ '.it:fiJi.,~i~ 1 :~osrt~1i:ID 1~1 %ftit*.t& WJ Jy[J!l AJ-:!:Jm~frf9.}t:~t~ [3t1 )G :f,~lTuI /l oij:J!~· 0 

(i,;;,/t) Jt f~!zl:JJf ~/;: l 3l5A:'t.1315HJ~H~ lTI JrJ[)/{1:6zl::rfTI {[1;:1305'±.,~'.¼S{j ~¥~ Jt~:.fllTJf[,ii;~?&t!¥.*1'',:4_ Ht. 
:>]--:. i±: E? ;7-;- :1,1, ~ [. u-(r rl11tr 1t~ '•ch~ It-:~ Ar <;,'c )IJt!'·'.,- ~E,i r:h ( -_-V /,[-...) lL I:!} h~ fEFl ~ j ') j ei 1\ ~ l ') l :-,vJ1J: •ff1' /j,, [; 1 
'"'!--~~- ✓ ---c<..._~__L_.1-IJ 1 l,,'..,.:/x.{7·-t1rr!)L~ _A, l:'.lJ.J•-r-•, \--).7 /) 1-f .... -:X..L-.=E.nrr _,._) _,_,}. ___L....,).;J.~1,~ ,• J!·u 'A 

•1D 11,1:ir c:+-:t lg/J+.r.r61,z:,:,:-if*tt1 ~~ 1~r,,1~ 1t,f::11·,,rr<{Jtl'.l,1-t: '--· - -- ~-1-1 :J,,'--- i.·" ~~ 'J t, . .,,. /...f---. • 1-=--=l l__j t,r.i l'___i__,, .J , ~-J !::A ~r· . .... ~ , , o 

[0 136] Y-J ?r, CT]% 51::flJI~~ 131 0.kf H:/'~; -/1-... :g;~ $/1 .... 1'f fiti ~t~ :flJl: 1'(J.)c (MMU) l 320A q-5] 3 2OB, 
· h.-1 ~ :::'Z .J;,. -1<3~·1 ; ~ f''i'f. lj'". 1 ') •;i r.:; ,\ -,,;; 1 °)1 '2 "P :fr] ( :::'? /1, 'J d ' fil'x: _Ti .;-,t 13 '< n ,\ -,,;; 1 ')' '') 0 fl - /1' #r :1L /,I'-- ' 11 '1 L• 

,.!::\Y--.;_v : 1=:i_ .,.<iS:,_-_;,...x..'T ~)...-u.11 __ L . .._ vu/r~ ::J7 , 1----b ~\,.l_f __ .1_.A__._, vU.11 __ L. '- •. .:.....1 0 ! ~-.'oX... -:..."V ,\'1l\t ' 
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l 32OA3:i l 32OB79 [!] fr~J?l::fl13:~~ 1310 1•JJl~·3/sJ~[i{{ ~:Effi ~§: l 3O5:f-~l/f'X: Ct· 1'-) Jt f!l ,!zl::Effi:1f~ l 3 l 5A3:i 

131s\±ttttxI~JCJ,f.1Jt~J£F;!:tlid1t ~1(JJ1, Jii r 1f fr¥:?:'E • t·· EI-it& 1r" r% :~;,~1'l 1325Mf 1325B cp ssT51.&-: 
at, r!1 {!ti /~:EE§ ~fr+,Ei' 7 hi, /irc1* &r-lv ~1llj,1n:fE§ t1tJt1J· StfL n,11,:f UJ" P} L!I ffl-f:;:1';\' lf -f+1';\'.~ rt1 tKl Jjfr r15 o!i ~ .-)(.~--;l ,;;J\., ,,.........,.. ---~':>!.Ati..:...J .. ._/ ,.11.-x.. __ , __ L:J~),,_ ~ ,/J --~ .. L ..... _ ~ 1/\"::,;l~A.L- _..\ .I /tj1-:r-- 1,!=l ,---1-:r-- 1,i=l·~J>-f. ,,...J /'>J\•)--~.x, ____ __ 

t/x ,t, 1.& tfj f>N tm 7F WU tt [fj Jl: kt fl ~ti 141 0 0 li] Jl: .• ;zJ:: fl f,1} 14 10 pJ ~j Jt lil 12 ~j{j lil Jl: JJ:: fl f,1} 1 210 tfj 

;Jl2:f¥" lif]jf; '.~:flid. 1t~ 14102L:rilifl J3 sj*Jj)I; ft_l. fti 13OO0~ ·1' YX %/i-MMU 132O~3:i J 32OB, (§'.,i') 

i'~(ii~{Jl:t!fiA ~1'.i2SB!ffl (J; }) f:gfiltl=i:ill:l:iOA¥1J]OBo 

[O 138] 

co 139J ;; wdt tt1 rr!1Jnr,1, 1t2~.r.0 

[0 140] ;z(.(ii ~~ ITT -jl:~?tmE11'1J(ElU m ±~t·!rii!L1::EffUft.:'i'l.:ii::; (GPU) i~tlJft~t 'i'- t:? J:.3tfff~ 0 P-n.tl:l::' 
~ Uif :!Jl,f)l )fs,: :& f!H S~i • 1' ~ JJlli·flJJ 4i ~f .f+j S~iGPU .t~f tl;J, it U# 8~j t~~, ~JI JS·V(' f;tfi:t/D~,Ej:j :f t~;j:\.:;~~ 

z;J1 l'l'0 -~ ~jg jtz rt-1 ,9: }tr *U:nt ,. 
[o 141 J t~;/~ 8!=1 ~0 - t· ?,t tili ,W1J * !=§ 1'E:~: )'1 ,t/l, rt1 3g 1J Ji~~ 1±. ~ %LW,1JJ:ElF1"- SJ YE !;GPU J;iJlJ H: £,f~ 

t§t, ~2-Z&~JJ\li';ii; f1 HLz. i'!~J trJ ft ~I'l't~t, rU :ltttat-!:!f~'!i.:'f:f;~-1%~-Y:J •f1 1,11z;,ffio 3~ ,t,gt;hiEW~ lriJTIJ· t 
ITT-h'i .t.,' ('\''!\ -H"' 1·-ll. &-t"I L-.,_ ,-J ,·,['.; ''Pl' 1r .:.¼• rF,+l'f AJ·' '•!:o0p]' J I• I _, __ • __ L, A7 ''" tCE •·J ' ' • c±. Fr'+ ·';1 'il· ,·,t, .,,-. 
/,U,.Jl;/,,t) L ·. 'iU J;E f;-,1;/t J~-\:.t. J;,J rJ1:J; J '11rx;~)ill;_ 1·f:A.:L )] r'J~IJ '.! fl v_.l, f:t: .,1\.. 3.,-ffe• H UC [' J::-it~ 1/J ['1.J tr clr:,::K 

~w~~r11J~~~~~~~~~~x~1~~D 1 B¥~,~*~~~~~¾n~~P~-,k~~ ;...._ __ i_i_V-.,lJ;, I ltr,1_~,,.1-...n~ ]:,,1I,,i·1-1 ✓ I -,y-.,J ~ ,,_0.1-tAIK;\i~.,~c1- ,J/J'--H1--f', '1}LH,J1~T:X...l,~ t~,.,.~!-• 

{4-1frEi {h j~ ., fr~-t-);:t;t~ i71Jr=p , Jl ff 'ti.: ¥,tGPU*HiEBI.J tffr1f/.GPU ( vGPU) i;l: t?JYU¼:\'#f-1'-VM" -{f):$ 

J.,ct~m.·r- 'VMi:JJVJ, WJ:JtiJJl'PJ tt¢!t:¥d~Htt'ifEi!~{' mr ·F7r'~ ~ ;;M.:tl;J)t)l'Wffffl.fiF:ftr,J TJJ[' 11~ EH .x;f;'t( □ 

'.?; f1tiltfJ¥i:t{t;;iff''f~jtlfff?{k-½ fh4' i};J]ti)tVM;:t.fflJr:1<J'!J:.:i:~m ;®:§ 0 :/-if !",ITT, -=ft)]~~vGPUJ:Tx' 

I.,: /1· _1'7 /['-Vt,!z-' j'□--i_-±tBV7Jil11('Dlj j, t ,:S7 • ,\ J / ,, ·'P 7/,-~ Jccl: 1l , o 

[0142] 

2 l 
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it~- o tl} ~::J,}ffH'tGPUJ{ :.&1506~~r ~ff.\~'t{i{tit~ 151 m1JJdHlil $,i" 1$1MWifatz~! (sJ 1!1 "2GB1'-: Htim:tO.WI 

tJJ:";:'. )'8] ,f]f( J'J:½J~J ~! TT~1'Jftt· ~gc' m [2.( )}, GPU l 500*rJCPU l 520i)) fcij '3mtt1£ )~1 Dt t:l~~~~Jlt O Jt½t 
JI~ Pf] fl:; u1\l<_~ '?.'.~-1 l\l] pi 4' ··r~?GB w, ii~ ;cJt-t~i Wr t1J· '?.'.'i l\l] ~ fl:; ,c\~ t,J; ;l,· f1F 1EJ f;, P,E! :1:, ',m N· f5 II~ y,f *" /) __ t~~--;1_1_,,.. :-J •f=lw-r ___ L: ....,-,;:_/: :- •-•)-··J"--t~,~u~'.Jj, .. t:.::..~_ ~--1--: 1-,...i,l/->~\i.,1x._..x .... ~•...,, '---~v<...l'l\. .-'-t.!.:.-.---,,,-T-.. __ t~j-........,,.1,X..1;\ 

151 2 0 t'E .. '11: fi -~ ff Jn1 ifil [J,t ' M !};'£ 1t: lll ff!, {J {ft*~ .'11: ff)\ I: rn f,z tW i)Y l'~u O Jl-~ tr z L fl ft~ i~ ff] 
GPU* .i=f:J~,fl),S01t ."tfffl r{Jlj o 

[o 144] =_'.+·_· --• +~ v'Tfi· {li, 1 ,h CPU1 l ;::)20.;ira 'Ls:J-· -~ J--}x.fo1'~ --i,,,:,i '1~}} *1' #'i *i'l ,-h (t~;•(~f)[ lf='ic ,;c A.riiJ -S;- />i7- 7Jr:1)u: 1-L , _,., _ ~ i· ~ j Y - ,_ Al-11, ~--L~ --! ,M _:.,,"' •- !7"----~ 11=-1- .I _, ,".J ,N_ ~, , /l'-..-/1-.J u 

1500J!frt\ajf;l, !m [fil 15f1r5Y~ .,ttHffi f.~OOpenGL.:fPDirec tX f:lj ~ t&#f,aj,filAPI, [fil M~E~fJEr~ff~~}GPU 
li/J <> t#B t'F' '.f !J rjjJ ·<> t;{ /r11-l:l'§ 1 ~) 12 r11 ' 

1eJ, t~ l. t)J, 11+1 {~~ ;fll tit ti 1"11 g~, 0 Gp u l ;-;oo1t J[;- :Ht 11/ Ji: :t1~, q'f fi'n <> 0 

.~ gi; },K [fij GP l 15 0 Ot~ )( t1) /~ , mJ. GP lJ 15 0 0 )j\. 'f; tm z3t l{x. &~ /~ , f.t~ !r::i {E ·tf13 <~ B '£:i~ )'E .fJjt tJ.l 11 ;,t ;'fi 
J.fH.i1J1!::ffi*fii1*:ieHrKTU 15200 

[0145] -izoJ:Jifh&. ::$:'ilf:l,~ (t-1~ '\'-:;ttili:WUfE.~l'f r:p 1r-ft.!fil(Jf.J JG1flGPUJ_;film1t'f ft q:i ~tlYl,, [tj 

ltl, ' "H+. /r"VM •J:,1r1Ai;J. 17 !er -4- :r) I £11& G' Pl: ' j: i ;/r. VM r1~1 A''I ;~ 1-1-•· )fH 4:: ['¼I -!f3, Wi i:tJ f.@ /~ ~ J)\ -~ ' i~ l; I ·r;.: = /.'1·- -ic;/'J, rTrY L. ----r , , 11 =lL.~ n .---'-~/--I.Ju -- , ~-,-, ,___1__. , , :; :--~P~--.-1 ,..,, __ __._~1::::L!,,,, .,,k~ ;,. ,_u .J • .,,),,,i!IJ ,_L__:/,. ~ , __._, 

[0146] 

1ff{:EGPU 1600 J: lt 1T ffJ'IT:f.lliffpy; 1C-i10, ~·~0 t-XJsittf}fJ L (VM) I (120 ~-~.&~1'"i~$1'- fflPVM l 631 

ii1632c tE'TJ:Ef:fl.rt:Ur:101ort13A1i81 JjjJJftff.ttH~HJ~ 1611 ;Jt ~rrfitt~·1J:£t~~ tMi m+ .Ff! ( 1VM 

1631 .01 ti32 rr'l 1r- ;~ w ~ (EPT) 161 ,1, L?J, li. ttJ T :i1tz vM 1620 HJ 41 tz1~Jnt1-frh :@'r "g;Jt Fri. :rt 
(PVMMU) 1612, U, J;fJU'¥z3tf1Ht.1ffimHt/'j. o {E -.,t '.!(W! Wu rt1 , 4t¥'1'· VM 1620, 1631 ;z;-" l632J6 fr J~ 

1J:. l1] %1llRi)Jt¥!¥ 1628' J:ifr:i<f:J]j{J:.l1J ff;!Jifi)J;¥¥J¥ Pj lJ izDT P!d&*Ll J-tj N~i¥- ,;} rz. }~: t~ iJS i'n] r~::Jrf~ 1r11 

"-"-f".L 1- u_•'''rh"~i'-t1-•1•1{~-"t '' .e'citlfrl:YX'•18 , .. _ --c-j1=1+1·•·t.t'•1"'-•,~r;c; '"j'J '()'-'J /--·£ili-l:,,,,,l·J·· +-r'•1 = ,-",,,,, 
~/rw -o~r -'-7'-;\~i'T-nfr1_1"J' '-r-. fl~ AtiE~ )1-.!. '11.•J~ :; ~J~ _J -*1• -~1-\rfx iJ: i/JJ~ , t, J _ / iS'~r ·lf na-/r-w i ~ .. , )f:.: 1--=-1 f-t-i ;--• 1

1 
M 

163 l J:i 1632;fDt1tz. \/M 1620 rt1 !Y'1 CTfJ WW~ 1~t1fi! if 16288~ ~-HEZ liJ (,:iJ ti:t 1¥ ~f(Jf· Jl iliz t~ '& if '.ti ti 
VM 162()cji ff,J JkJ~1t ,fr fr ~if 1622Hj T 1JJ~ 0 i't ·'i'"khm Wu [fl' ~Ii riJ PH AW.?f, 'JkJiJ{t rfr ff'%~ 
1 ~'22·(* =-f:/J 1 ,1 ')'cl= -,J-• ·--'-- '·;rf"·/,"lnpj• 1 "0() _ b .,, .,, X ttJ }tg_ ¥,,:\l l)tl }-t-:j }1<:: l)J j r-!J f'J~ -~~:: b _.: D . ,, 

[ 0147] Jr-_•1, h•., _:+----1+ -Al -;i: J\(+1/ijll ,h , i"'
1
1g ,r/'.I {I/ ,-h /,;-.I 1.W 16'';'},tr-,I[(i l':, ;'f"F+§J 1T:n f'j~;l c-;1 () ,-h L'J.(J('Ol]: llaf J-\J' 'l~ 

./I,-~~ _.,NO..!Jt-~l-1-•r_.,,Y..,-'LI,/ --r:i::r ~ ..... ~J;,u .11=1> __ ,_.•f_., l,'"" jl-J:.....,I 1-;!=!J1_,,..,_-6!-r 

1616 i~] Wt ltJi"8SGPUiftrl)Jl-g1626, t~ {:t'VM 1631-~ l 632 .Z j'll} Jt~40J:f~GPU 1600" ~ 1'-~i'. lilliifij 
N'.m t·i<Jfls.GPL 1600~1(:lf.'l::J"i;J;i;liiN\ VM t~:lf:l•jf1f 1f ·ilr, ◊, [,J;]Af;~;\{~, T .x.fl~t~~ 1! '~nt1i11J J'-l.flt 
1-'f z;_t, +11- J"ii:;'.; J~ );'; 1ft, c; I ct~ -i'H, ,:r)[J ry;;i ~; /t=f z,t, r-1{1 -It'\ "n""' lj§'l rJJ 1l:r1'l {,~)tl:i .',>~ ff]/'1-;]· /-.->,{,~ )tl:i ',>~ r-1{1 cf~ Yir.J ,(,/,. :""'\ ./,t; 
_:Z./J"-i-t.'l' /1,l(L:.~,.,-p,.-.,j ·-c.r-•~'l_.[ ~ 1/~ .... .,.-X.,C>(__/.J",~--! ✓ t-i: .... ,., olJ-:Jµ.J .'l' t,...-,f'../ ... 1: WH/rH~: ..... ....-;(/ .. 1: -i:l!--l~--! ✓ ,,./..:~~,,•i'•!-..A<12L>t. 

rg't't1ftff 1 f-i 1 O.x,tCPUi;J f,1J 89 +·rffI~/J\f,t, fmCPUiJfu&¥:il 1626{5!htE4:f;i: ·r"VM f-i: fti·[~fflf titl(;pu 
tb_1T O r.r'JJt, y;n n~;j~ i'fJ "khtWua *-i'-vM::::~.JBJ Jt r.:. GPuH1 *FJil ut ff 0{1 i-i~t 0 

[0 148] fr:,~,"j'-'It,lit>i; f51J qi , Bfilt~ 1.tZJt~ l 6 l l .iz'dttUjJ>f¥Mtit\i>fti¥i:XUJ~GPU }{f ;:JJJ(~(J i;.-J'1,j;JLt/j 

i'cil o J.tfij'f.lftff-tt~ 1611 t~i.:bU~PT 1614%- t=-=-J ~J. jztJ'fdittt iPJ I=§ / 1 VM 163 lit: 1632¥)t~Jl_xl~"B~if JJ: 
;1:J1J1Hff ri1, iSJ st.xJ TqB'tx vvr rn201tHjPVMMu 1612 q:i tt-J 1:5lrn11ll.PTE, Je T:l:'.1¥ r tJ1tJ1 f'ciJ j'.\\;;Jci 
s-J• I cf (''• -+>- ---t' fie ' '(• -,c· /J'. [· ,-'-, { CT ; ' '·,L -H- ffi -/-• ' ' ;+F," +. f 1·± ,,,-] ·-JC:: t,c, -H-• l • ffi '-1.. A • ,_ •'~ l ; j 'J) -- r. \ ' ' '~ fir" l • !'tiuJ, cf :6:R:Ek :zJ.'.:tl '+~.1,f iJ.:. rf'.1 Jt!_l)~ '('[J,i f,i" 1±.lX 1'1'J /,1' 1"'11)1j 1 , 1r'i:.R::'i''r 11,i tilJJ /\./ l}11J 1:; \. l uJ iJJ1r1J o ,H!=l 

22 
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.,+,: ,+. :'r? lf1il:t!:i:11"J)[' l 6,OO o /f\: ~IJ : -:J r/ J ~ ..... =:r:: J _,, 

[0149] 7,liLJJJr:i£,t±: 

[0150] -n'" 1~8';JCPU/GPUl)\ufst.tJUffi]f'I~ FE CPUi,l[i]{~Jri1GlGfllGPUlJ!'JJstit 1626;,i(~f;~o iK~~ )~ 
GPUJ::. F x {)J~ ITT P½:4s: ijJ ~g JtCPUJ::. F X iJJ~ ITT .GjZJis:SS 1 OOOfi"F ~). J::. ( iJUYP, --700usl1 ,~ 

300n,) 0 jj >7~ 't±:it~iJl J0iJE 1!1 CPU~J .tJ1:0<]J1;(;-m~g ;FPJ +GPU p-;j tt;8~J~~~: V flHr:' l~t: ·i"'.':,ti 

JJt!i 1~7Ll 't'' GPUiJri]j:[ ii 1626 l=.jI,~ffCPUi,lii]J:[{1} l f316~B-3f ~I,¼1, 0 n'-~ i,laj rJUJL f{1:J 1!¥,~t·i'iB 'RH '&.iJJ ['ri] 

'j(; tl CPUf~lGPU8~ fBtr O {}ijt((}' '~1CPU iE j± iJJ ViJ VMl 1631 !Y,J 00 * 1'"F'ii1rn5 rH 'GPUrjJ f!t WU rH t}J ViJ 

\/M2 l 6 :t:'. (tH'l1 ft;..# /ird-t~ o 

[O 151 J -h·□ f • fir-1 ·}P· i+: ~ .,-:--...1 ';t: *t1',:; l,r,11 r+1 i+: $ /"-I v:11 • b., ·2 n l 0 

;) l 7 cc: , 0 0 0 r-':1 ·i,r1 +1

1 ; ··: f5 !+- rn ,v • .,[ •• -.+ 
,7', ___l___.// ,-<l!~/1--•-• _y..,_/J11lY~ l ,'l _ _o_.P;f \J\ l., J,.,_ O~) ±!0,)L -·':J·~1iJ'Jj-\·1J ))i',_=t~t=,,1}1/;!)~!~1J 

[0152] fr·" }~JJ!ti{>iljr:p, vi rt_infot/Jtit:l'i;f(JJEU( Bf?.ff::'.}.;JJ;ti"!:WJt1rJ~fj:i;J AP~1't:J:M~fr't, [tj 

ilt !3R Jf> ~lRzJJl'j! .. 1r 1628{EJ}y'.11. f,1:f!Hf'" m:, }t:fl** 8tGPU1t1'&J!-HJ;,r;i- 2E~1;1J['. m: ~.J. ?tJJJ, riu f,.~-~ :{'t 

'i'3:o 
[ 0 153 J l/l i~! tE l?fl l 6 r:p f[U JR ij~ /'] t¥l J!R ~r(J {ff\ 1"1~ . ffl .R.:: 1:E ~ 1" ~t /Jill 'b7U r:p ' §1 tr1f )ill{ ;m ft r:p fr -~ 
1622 (&A vGPLJ~ij_~ {371)1624 'tflGPU iJNJii'.~~ 1626) B~tfJ,;t-Z.VM l 62O1\it:~ij_~:fNY·t1'r:flr.ft;;1J"1-: 161 O i*J 8t t~ 
t)~o 

[ 0 154 J {E ,,~ ?t t11I 11~ rt1 ' ;~ j!;J, ft r+i * i& 16 2 2 ;® jj_)Wft t'Hi ft: :itt 1:i" f'¥-1k .1=] fjJ ·~ )fC'i" JJff=i;i ~­

VM 8~J ,GPU 162110 Jf.£Klf,L r:p ft ~/f 1622iJJ:fff iYJ:fIT!GPU r:p 1£,~, ff ll.Pf µJ [r:1J :Hi JJ.: B<JVM 1631 <'f..1632i'J:. 

fi)<JfitHJ r:p ltfr" i71J:tm 'tr 2tt~L1i" (fJ ti'.i:f.illfuf.ix r:p itfr r:iJfm fdi!i/;)Z}titri)fufiX r:p lt)f' ft: Ji!M:k:1½ ,0J#frlilEt 
trfHf ~- ox1f'.M"'Wf xB~vGPU3tf>'1J:itHi1JJJ1(8~ ~f~,¥tmfiij ff'-; t~mr, ?t:;~ffi J:J j'~i:.Oftf ~ J:ms<J T 

TfAi~.toxrrGPu 160Mf11~~?\.JiU!t O iJiJt.~11, ~~irtf~Jf5J&iRintHul: fir u ih 1·i:110<1 7oot-uot.f1r:;;1; 0 

[O 155] fE -i'-~i;nlii fJU l} 1 , GPU iJ~Ji i?il' 1626?t±1I'-HUtl:1ftHl!:%-JJJ-:i ~= ((.JoS) j~IT&., 11j l)J b'ttt41f, YE 
t1<i Lj-;f i'Ffl ~l {t.,'(1 ·,qf /r'-•n,11 1 i, ')) 1 Z'f; 1~, '))·2:r±:•~f-:;(:P:J 1 r:oo,;~y[i'i /J{j fj,l- j'Fil 1,'... L1'· h,1[ [11 f ·~I:,, .....• /,1•~·,.} 'Jfli W1j ch 
W.._,~.J:' 1_J~,, :.J--.r \,i _._l..,'- __ T-~ \J•, /'., ._.o1-' V ~--.,,,,1//"3'~-,_'J nJ,,.J; 01) .. ,_,1.,_,, _L 7::::Lt!..'.J.v 1, 

!)). J-,. ~ 1ltJifr:~ ill. -=f ~~~1i'.':CPUi,@J)~Uf~ 1616 r:p fY.J B,Ji'1U 5J"-}4)l~~' 'J', o * 8 VM l 631."t l 632 fiS tp· 
~~tJJUiitJtbJ{½~-,tf7r,·CPU 1600, ][¥~ ~J'1;r)L/VMlU¥'. JtH;J i'GJ 5} Jt o :tr: - i"'?tmKfVil r11 ,GPU1J1]/j M* 
16261± l?H:Y:~z ~t·'wH w; F tJ1JttJ:.-tltf1-i'i7i1f-:)9";:: 1:tr, t:E17-'J '3"'J E/{j J: ~:ttGPUflk 0W=NtrJ1· ifJ , ).:]Jt 
18: PHJ!d10~1t11~ 'F., 7':) T 1t~ f'~:JF rn it/J\{t, PJ ~). mttJW.b'*mr/;;>-rM3t ~;J. ?? lif Xi3f>{ mr/t l:Eff fnJ 
LJ;f· i's] /,t, . .i.:.. • s;-~'° l~tJJ!f [f,1 -)tf- ',c}: LIJ1I :¥11 :1'11 J!f \.[_11 .£,.) ~, ;rt; itrlj l:ff itrlj i;i;J rLI, ~fr· j '...! ~~[1 f'i{1 r{;f· l's] '; I~ f'1' l:::~ ij"i ;c·[, r1;J· l's1 ~ " ' '.)(.!..._ ~ /'J- ...... , _ __..._,_ 21 /' ..,_ _-;;:., ):, J. Ttt /1'--'-- , _ __..._,_ - L / - --L~ .J--l~ ' '!; u ' 0 •--- J.l..L " I/ /" ,---, ..). .-• __,. ~ J ' - / ➔ / ":-.) --) \( • 1 ... ~ . ' -· 

zJflJ (:(jS,tfif]tJl&:llix\Jif&,'.;j,' ~ llt¾f.¼1 T T'fifl't.JiQoS JffS&" 
[O 156] 1+ ···-/1'-','J.~Hfli1'E1J (+1 1+~'§' ;'J.i, l- ··s:-;'r t71t,'F, [j,J :i±L. t71t,'F, vGPLJ ](74z·' J'sl ['JI,, y'i:i ]!~ rll iJf];j·, /!,J 

_____.__... _r,.,JJ,_~./ l '_____.__... ____ -,..,,:'-- !. 1·-·"--,;J-'J7C, ?, '7_]7C -- _\.J_, -- ,1 'J, ___ .. _1K~ ~ -1-'I'-

23 
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iR /,._i; xJCPU ~1; /jJ Y1!. ' {B. rjJ ~A it.i'tG PU -rfn /~Jti: 1i' 1¥{~'¥ -fll'tif:;[ 0 i_Ffj_ tt~ WU 't:§ .A ft c¼,~ L -F )( ~]'.] 

"t-it rf--:?i\' 51] & r; J ~J ~ :Ell {~l :ff I,~-~ I I O't-if {f-Jt ~R :t~ o :E1Jl ,{-1;:,GP U 41 §. d" atJ ftj T }Jll It ~iz HttU i'r:iJ :,NJ :rlt 
t1J: rJ ~ s~ Pi i't!J ~ ilti t7 ;fj]z~ ~ ,~; ~ r~ 19-' :fili- (TLB) :L' ~m 1t m it *J: F x t;J~kt ss $ ◊ z# fit i~ 
[f6,JC'. 1',i 1'~;:1,,-Jf-- Krif1 m ,ti: _'l:[l -;-,:1 - i,tf1 li: /j:: - ,1'- ·/e1f.t; {vlj ,h f-T-l :+-rJJ.N-1 L "-,'r □--~]*mi ,f;t, 1)(•,t_j!:,: :'½ c\tJ i /IIJ)i· 
1-J•, t~, .,,,!eJ_.,, ,~~,, ,.'T ir-.µJA, ,.o i--• , _Ki.Jlu~- l /ij .J / ,J .... ! . 1·_A __ .7 J/1'-/'...:_, _) .r1'- 1-r ,n -1 v, \_ 

:t~, 2) t!MiM~f~ ~ msJ:. F ;t, 3) /3EffJrftJ111\t<~i1~1i -~ ~1r J: ·F x:., 4) 1im PH Im mvi~-~¥~ti~1l:ffi 
a<J L F-'< , ~J 1.T)_ 5) •!iY<- ~ l~fr !YJ t ·r 'x._ A½ I / o::/ft ?-5 o 

[o 15:;J YD l·.hi~:1, --t~_uffi JYU ff Jtj tf· ffi 8~ :ET, Mt'?i'.1tf1:f;i .:1<.:if( ~rr!/[J~ riJGPLr\?i ¾- o (f}'rtrt¾IJ~j) 

$~m~m~~B0~~~ffimfm~tt~,ili~~~**~ffiA~~Pm~m~~~~ 
:;,;:-;,: ;'i:-f'l{1 r7;J-'l;1c·•p1uwi,b.Lc'::ib~ {'#.-f,hWf y /'"-A:,. HEcl~J J,A ~1-rr1 _E,, "fr };fl, _it*_¥: f'-{>1 rf,] '% .,J;, ·-r -i\1',¥1\-, ~ F-fCj ,fcJ>. 
• 1 _,,.__ , . µ", L- /.;,, HJ nt:, z, ~11' ,7e Aj. .. . V np '< 1-Jf-',1/\., __ . , ,:, .!:ATIK1c7".L_lli-J.1 . TT o/.;,, .. , .... A,_, i'H !Fl 

~.-~~~~M~?m~m~~•m~~~~~~~m~m~~--~J:~~m~~* 

M.*~~~M~ffl~M~~$W*~ffi~~~Pm*ffl~»~. 
[Cl 158] 

[o 159] '-3 pj;j i'·vGPU l 624}tN it! ftrJ ilJ 11-1/f :~~u,Y, ix t1HJJ~1Mtfil1110ll11't.ia o x,tf ,1, F~'J 8fJ 1-t ¥d¥ 
¥, *H;;( VMr1J ~J 13e mM~1'-f-t?fHi;z:~, ~;,'i:lYd-tGPUq:1 (~~ -J]JI·;W YGJ)Jr:j'g, 'qJ ~J ~'~ i)JrtlrxJ~i}7:I$ jJJ: 

;:Jc W; r'ifr O ·.+i=; :f,rl, +;i;: -1.:.- ,JLfS /q 'r=-'1': ;11 -8 :fib O tr ijF ;t ,t-±f_=·,· t;:1 1-c;· ' f:J' ii!': ;,r:.: 'r=-"'!1' ~ ,iw, /l~ rr,1,- .f§l ' 1!,'i1j Uil :_'_':-'.] VM ;:1::- M /:,~ t.c ·1 , ,1----1,))l l'Y:'J, l l..><.-/! 1-i • ,,., .... ~-r ...... 1-=i__ ~, _......Y , . /lJ. I ,..,'U , "· _..,,.,. _cil"_.., j:: ___ u )/ /" ---- -·T .. _cil"_...., ,___1_ 

[0160] 

2GB81 )~1J,, EB+ JiitS-::. ~ ff:.S1'f,(if:i0M (x. riJ EB GPU 16001;)' f6J, Jfr L), PJ 1iJ.-H1fu:Y.~L F:t. tJJ~'K ~{tJYJ, 
/en h \/luj_f$ f+: [~i ;·•~ 1"!_ -/;¥ '>!;!: 
1-tJ· : /'(_ /)J",~ _::-,;--! j_,,-1-T •H U!--1 C 

co161J l'.zn f· f=ifr:i£, -'1'-J;mfdfT1J{EVM 1s:i1~1632.zrsJxf_1:H,Jl5fJ%1'fir%-citJ!fifJ-fX "PnJ:f=ifr 
if:_, 1-'J- 1&;0{JCPU/GPU t;\11JJJ'.tn /j;rJ~~:J:CPU~IIGPUViJ HJ th (11] ;F IF•JVM~(J ±lAfJ l~Jf;#Mfg§:, ltl li:l;fiJ-1-VM 

~~~~~m~~a~mffi*0~.Mffi~~~~ITT%#M~~mffi~~E~. 
co 162J ~ 17 -~ ;]~ >r Ufl ff:.S r-tJf,\ 1t~g1t1J 1 rno0~ -1-3ttmW1JEf''1 ~t uptr1r\'~-, F;ri;J,r-i1 * J;i t1~H:f.lf ttJ 

-1=,J L;f-r±:1'F:r:ij1lB_f'~".:171Q'A~I:lj1i'J(_j::'z:'./,l·,·\r,,1(,[.1,1[i.11r111,1 1-~1•)0:in 111,1 17t!Q) 1=,J L;f-7,j·(']=-l, j7S;(·Ji:j:i~Ri&:rr.Ji 
~ 1 r---'..:l ~TJ µ J. _:_r.. 1: _± , J I l_ l==I J..:=..r_. I= :J7 lt \ / ~ .r -, } I~ - ,) : 1-1 V 1} l I -'- ' ~ 1 f----1 /~- 1 - ,, - I <-! f---~ J ___!........ 1-=-fr.l 

frJ~Jyq 710rJ L)J1~h1JJ, 'fftHl_t~l ;t.;:_S:C ffritFJb vGPU l 760A;frll 760BB~ '&U/i;UIW+rin Jf';JJt~ o 

[0163] tr: -it~~JfffiWU9'1 ,vGPU 176O!\--BrfJf .. VEH§ftf:ffit[~VM 1730, l 7,10 ffJ,lliJUGPU~JTI., 

Jl tirjJ U, m+-10 Jm~tGPU~L~f;Jjf1":Ff:~Ii (1Jij-~o, -tloJ:._t>mx,J ;· Ill 1 f-iJVrliU "~!ki, VM 17:;ms£vM 

1~1onr1,1 '-'--1'·1c·--)'1++·/,;r '"--R·i" T,111 ·'-'· r·1 ,-r1 c·,1-·u l~('')~ B,-h ,'"J ·,tc--,-ir•'c·r)']-'l+ c\''::rlz'. '-'-•1'·0 -t----+1>' lx]W, '-LIi£ (c rlJ I_;), VJ P ,t L'r,f11L~'.£.14:JwffE.FtjV r·' I ) 1c1,- Ti:-1' i~l:1l;i, YI L:'r~fii1'-.l/J PJ);;l,1lj,f,,_/J/\ZJ.: ·,L 

GT!, vGPU l760A) Jt·Jt'#IJJEVM l730:ii1: EinJ L:.Zt1fi=iJ vGPU l76QArt, Er'1 f;$JRGPU~B.c PH),'i_ij/i'--~: 

f'!?;f$r,flt iJHY-~vGPU J--. -F .. K o if: · JJ:tj;;J1ill'WU q:i , wT l;J, flJGPUii* 91 '.'ff/f ( i#'!zli, 3D;n}'.~ g I~ 17229,\!: 

111~:tJHtilt~51'~ ¼,~ 11 ~l 724) _1)_ 11. ~-- F X: t}J~" J1!:M:1"1 tJJ:r~ it, l'F%-i' VMl;j x,tVMFJJ I 11: Ji't ?tifm' 8)j 
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[0164] 

tfHit/T5:\.fl] J; 1'-VM ({fU'P.~l. VM 17:JO;fQVM 1740) Jt~o1:Elt!tB~tjiffi1JLl9=1, 19:i&l700xErSJ0, f~tfj 
Jtftt1.GPUJif JtfHA-tU\'~ o {£ '8-- ?t bmW1J rt1 , r:J lJ x~-i0GPU 1720;fB 0:Y\'Jf]r'J<J 00 :if;J,J{t:ll i?~:jlffr ;}fl, Jl 
~ ,1 '; 't ", .. iffi:J '',./c·~- _rm frl ,-'-- a - 0 ,+i "}- /;( ('.-)' I a - ··o' ') I11qJ'J,~TJ tclL~°"f1 'i''fJ~E:1'[: f, l il , µJ fr-V it L l io A---Go 

[O 165] ;('E;,'§. ~1; tffi WU r1 1 , ~ J~.!f1~ ~ (GTT) r1T l::HJkVMEi,tGPU l 720 n:l f i>-} I±] H:Hl!: :fW. ~ ff (it,'·~ 

r1~ ~1f1J * tJf Yf-,fit4fr; s~f ir _Ff, =f itcPu1:w ff),1~1,JJ!f~~Y:14f.!I J:Li,tt~t1r. o fr -11~~0 JJ1JI'fi11J 1!1 , {~:ytiit'i' .1r 

1710 i:iTlJ f2 ftJ ffj ;icrr*u:f!lll1 rri1J{i'§7i~B~M, ft: .aPir5:£8RJ!GTTi1Tl::l f~fi11:E vGPu:,_;t;{9LJ (/0U 
tm, vGPL 1760A) 

Wu rt1 ' lt1 ff.GTTijJ lj tlttt~J+·· El Htn, $ 'i'"VMITT fl1}~~1 0 ;('E~}~~J.:;tffifyij rt1 '-'ifH'"VM 173OPxVM 

1 HO f:J k¼ t!.t~ 1tb,ttl'ffiGT"l':,tll'."i~ !~1 GTT~~ fl· o 

[O 166] t: ~®--;);;jjffi l§Ll 9=1 , ~2 %'r 17OOi1T l::l*} w;fJE;(j-(i,w~ ffl fl~ ff~:(J{i'§ -~ o rSJ 0,-®l:i:GPU m, 'fr 
tit ~tfc+Ifttiir1:h:}J,J 11u *~ ;;filJtltftJJ1r. r0J 't, o i{t ~ 1 rno 1!J ~J ::::z: J!r:"£ Hb oo ff: liiit· 1t~?;~f8J ,rtHi1:;t:t: 

t'f',l!jft;:{Y:fiii' it:l:ittrf:~1'1~J a··¥-: ffiJ l!-lJr.1'Y:fi:Af it~flfJ riT Li ftHfflH~ ~ [:'B Jr;$t}f.!¢;R (GGTT) HH-r~~: M 
I!-, •-• +j ±"1 LL,-'-•,,.-] f 'r,I ' )/7B' j-l.-JAif L • ,-'-+ j' -j t'ih ·-1-- -'·r, -'-i" /, I -/-- □ + ' •,o'f, 'f-, ---]• It GPl- < ~ "0 ''fj('TYJ ; --'• ---• 8'JB'[3l, 1!UJ1."1::'.iEl l/i57~YP ,::..ui) ,,J L, ~}J[t"i: El p'J 'I41H4i;j•1=J 11'J H/J.if;J,/~ !I l;A.. r. J l I"' 7]\ ,H \*•Jc,; 

1w t1YfnJ at Jf o o rbUmJ1r:";:: f8J ri'l t. 0111r11-r55}1&::f1rYJ1\<'. nT t{ tiGPu 1 720ft g4 at ,tti Ei: ~1rnirr-Mt g§ 
,.,., •' , --~' 1(/z .'\< W1 )j"/. -t,· j''i•. "" ,_,_, 1· j _i.. ·-\l. ,-'-, 'ft fr;•' ' trn ea.•· ·\.. F= 00 -J-V ,._,. '.•, £ 'S ., ''TT' -- .- : 'I -i1i•1" l ·1 ~,, 0 "r i ElJ _s(_\'.; t1~ »w. n.·1 ;::, 1f W1 fu'f -=c. El o {l:. -r.r .':1-d,'ili x'J i::p , W:J 1rl:;,; :'E Jl'D r-s·1, 1;;~".f ~ 1x. ,, trtr ) P J ,:-.,, ·1;;;0 ,v f.; , 

VM 17 40, 'i'r:El¥:f~/f 171 O§x_GPU 1720 ,/:§f ;t1tf ±)W1ffftt lfll:Jtl1Jtr. 1';°'.faJ ~t OO'ff&.1'J.,(if:'i]i:rtl1htt~tj 
:'Jg xJ B. tf J Ii~ ffE :fy: frt Jt :tit .±it a 

[o 167] {fJ'c:±GPUJIJ1H.tM, lr ,~;-iJ:J ~:~]% Wt~ ri~~;~ fsJ ft [R. JJ~ ~iJ i"fg llif lit\~ 1iT tt?m-r1: f6J 1~ o 

-1'xi'!if1r1 ;(~ r=·2GB~1<r + i/.'1 111 Jf~,r~{i-lt- :~?:r' 7 l'ffi 'Pf [;17'';1Tf [J -Fr'i f1/[l ;$" • 5 l 2~lr- -~•1',~ctr r\,rn) /;El,~l, 1~lNJ J:ll-"':i:'· i's1 /..,7-!--, :J J W.._, __ i_i, i::::;:,. _ .-J- ,ti .--1. _____ , .J , _..,1 :JJ! .J/'•-~>1-J _ ,..1. , \ . ,_ ij~ ·12.."l _ . ____ ,,---tJ, 

j's};} rx 1!$.c, tt~E, :fErGPUJ;fil1'£l {.tflJ 4ij1'-V\t1PJ rJ J} !~C:-~f 128MBJF U ffi38tlMB :~J'fi'.rOO :!fif:f 
(i~%~S:'.ffi] 0 ~ !lt' 2GB:'f:_'6j r:'IJ Jr;TJ M1~~'=2'. ['r1J {x.r1J 0, %.~~JR {6- [9 }VMo 

co 16sJ fit T PJ-tttmtt fr:J Rf\, A1r1ni1~ 1~ %1¥fit1ii"~!!'8J R~vMJf 11rnttr::':fl:.tt~tiri 1-t ,, ff BJ, ,;"S 

h)&. //'1· )iii ,1:r:J r'-• '1"➔ -L+fa Ni ,1:r:J r: P[ i ht/ .. frl;iH ·f* ff[l ;,t, Lj-;f rjT [;)t ·7,'1:t. Pf-r"~--P-i,1)1 . .-fr )11( !IJ i~~I • J]-~ w . ..r,,__1 1t ~i- ·-1 • {E {(1 ;8iJ' J".-,•r ... ,•, , __ _/.,_ t, -<---~L>t .. t '--'~ '-'J\•r•-,•, µ_.z:, l;:-1,,A;!S~ J 1 •-ij _ ~ --~,- ,.!(_t~,, .. ,,, , __ . .,, 1 , ;-,...,. ----~~-, .. _ _ ~J-...-~---~ii /-,,,-;, 

9 ~1i1~~ J~PE cw Bt tl:rf~JliHJi "1l Y-::11i~f11J, 7':] T xJ~ t-im:@.ITT 1 osov JL 264/ ~r&tf,\!JfJJi,ruii'b (Ave) 
1).~mnt:h"ffll~.ff&' pJ NG ·01;t ~ 7ri1,.l>40MB8J ['fl )T;:j'f {ifi~ 0 [;J;JJlt ';~,t l O/i-{jj jg~'} 1080p H264/AVC {v. 

ffiUJl 1ifw1;ii10. ·1 1Jtt •Jtj -~ _'I'. ~~'/1 OOMBr~~ riJ Jf;{J.f?t-iiF.~fif] 0 ~ s,J' :JJ~t M '£ rill tl:\ -Jtl:;i j3fj Jf;;f¥-Mi~i 
i'u] ,fr.j:tj:J-J- ~- fliY ,[-,_ r,I'; /i¾\ifi:i fict,-lir, fr· A-:r-•1?1,j-,J-;f'? rt1 l:}1'-t?{, ,~, JJ\ ITI171 ff 1/rt, '}~6l--; {l ~-:;( :frf1,1·* )9 ·-1-.;· m ,',-' ;,r ... ,<'....i..--1 ~X...!-l1-!nFJX,,,_.,,,,..'-!_,___,..-J~1~,/j .,Rh- .,._/I~' / 1A.2i..k'.... ,_;,r"......-2.-... 1 n,1 ,to •<'-Tl t~l'./l.J. '-------r-' 

[O 170] 1±:~·?kJIB.d71J r{ 1 '1f:EH!.1£F1: 17 lOP!'rNflJl: (jj ''i-~ 1J;'-·'1'-VM1iJ rJ 5}i~c~- {t J. i-fll ;~;5;'" li FJ'.J ~ 
!~113fl }f;(f-Mf i\ll::l:it±ir: ~ 1'1'1] ~J Z0.. 1'¥-1lt:l~ o -t:E---- t~ ~ ME f§1J 9=1 , ,f3;JlTif!f: Vic;O'. l 71 OFT:f,f :IlTI fr'l ''t~. j:----- t--VM 

25 
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t1J ~1 1} ;~e, ~-gJUK ~~ 111tm fr:iJ ~~ '1' -~"i {11. [] m t+ fr/; t~ ±ibJ1J:: s! fsJ " tt -ii:~ :~t NE f<;rl r[ 1 , '~ flf!J'iU1"- J 7 Jo 

f?dl rm B'f:'i.~. :J.> -l VM r; J U 5Hff_: frnt ::rr f1r '.~$ i;JJ i'6J ~-l lE Jf; {f.Hfi ttt ±Ii! lll: ~ l'HL 
[O 171] 'Tff :Ellil¥1Ff /VMM 1710 (jJ!)j m $/4:-mftfr?,t 1718;'.{(J;',}_J~~VM 173Oit!<;Vlv1 l 7 40Ffrt~;'.,,:P:t i}fJ 
'~ it~llv-'llLJyft1· it.., ?1 i -~f:r'v,,,i),i/.s:1·':r A':_,J~'fi'%J1~ i • f\::#i i-t-: _ktf.,_ 'it '11'fi 1hij rJ.1 \fr,] l 7 0'JOPT ·v1'l if v,} J\1_i r't(1 -;;"-1-1 ,.~5~);j', '{'r-i-1 '!~~ 
, >-: .J ,. __ .,:Jp, .... - , =r l-l~t1!---i -----'---! ~1=! .:ir--1 ------'-~,, ~o 1--~ f-1 _;,:. .. L _:i Jj T 5 , -· , -, _.n 1-::i /\'.J, .. U:1 H , --:-~. , -i:1.--1 

□,;11fu-·5t- 0 tEJtitl1.:i-~m11;J"f=i, v1v1 173OAAvM 17 -10 r1J ~J;r\ Jr1m~1~1~11~j m Jr; L 1i: ff! 1W 0 

[0 172] fE&?tlJTh 171J rt 1 , $/~m:i/'ffr?,t 1718IlJ L). 3'jfmJl( □ VM8S $/~}( §.;Jc1J;~ffri:E-6rr·t~ ~~; tiJ, 
\~t'l'¥-frng§,1*ff t{z: 0 QI! ;f!~ 'v11Jfi'rr~:--m~qf g§, Pj LJ W1J QIIN\ VM B~Grrrt11fNXfl X B~ [oifj Jfi:ff Mfg§,'-'/ 
i'(j] qw j'.1/ ' :l±. l=i fR. Fri' )141'· tr. D ?, <:.;(~(·; ·1· ·1· ~t1 '1:~ ';2 T· ··1-• ·1'/c; H1 1.-rr· i'.~J w( 4-'.'- rt:, 0 11·; /v,j· ·1-• ,fk; ffr l'Jr· ~i.: j¾ .Al t'-11' ''?- f_*-
i ~~ ..... _'.;j'J )I -1::::L,n~/!--1 ,,,-·.,. :;,,-\..1...,, • hJ1'-.J,"L.- ---~ ~,,,. .... 1~ ~~•- :=-:!!...-/.! I , __ .;\.._...--~ ~ ... -,p ~~ ✓ --1..i:.~ ,--.J ·-... ,;1>(. 

'1li-l !)c~ ,+t- :r-;·- :b Jt,'; )• r=r-~ ri]T.l I I • ;=;t_;~- fl),: (¥i ·.~r1·· l•,JJ:J ··17 _t=; '':['. I-1·1rc f,ilf·' il;i: LR ~';;.: B.'j1: □<-, :1:f~ -1',i; 'J!i: l-tb .l:r ~ ,,'[, j's] a,t\,. 7.fj,+ rt,; 
, 1-lHiZ-,!~ 3--~:Jµ...i . ._ _ _./L,, _,,.,_--=t.~-X..:..-::-·'-l__.--..~:.,iy 1,,-1,:J .. .J ...... ,1JJ. t-·_ .. I.J'lj:..:j/·...,_1-l/\~~ ✓ 1-- .,l11-lwJ:_j._ .. ____ . ,,.,1 .J•--...J 

S(' '"[''[' r.·-1 ,(-,L ;i~ci , __ ,. -1:~ +H- * r'=1 \'" 1 ·'7 ')0-ccP.c. '' I 1 ·'710 r1'1 /,(±_-J:.i, 1--- /_,__ ,f:,_ /_,_ A\.1'1,n J-y-: m, ' ,, 18 •-r• -·-r !' I •·s -,,,· rh o)J.Y!',».iJJ.'J..·J __ J1rfi71\'.b llvl Id P;.GVN _ /-' (' '1:J"-\,·:TUIJ c::z ,UIJ -C:ZJl:l'j•T]ff;fll J~_;I~ :),1)E;,,:r 

GPU ti 1t: 81 !{z 1d1 ( rt Pri jJ!i tJJraQ ~1: ~ ;~:3P.H1~) 0 

[O 173] .fr -1t~-,t Jwl·f<J~ "P , i'iJ pj_ ~t.6X: ·i'·SGGTT*1!fH# fa!i-{TVM8~J Nrtr_Lfp 1Y1-1tr8-J l?i~:!: 0 fr -
@;tJJili{fiJ r:p, -PJ ~J ±JJ.\i:~-i'-SGGTT::{ti¥J1,f51JftofZ. ~.,;'-- VMfi1 H1:l'f J: fl Jh 1Tuj:(l0lH~ ,,t;,g 
fp YJ. ~Ira~ SGGTT gµ7}fJJ u tB ·dn <~"Jil¥ffrt~ 17181t:~~g+IJ.@; l:,~ m +1f!H~tf};EI·ft2o/J, fllr ( y,1JyrJ 'VM 

173o(rJ 3D r fl 1;:i 1m:1732AAvM 174orr1f!Jrt fr r fr 1;.~ 1W1714; rr1tt~- o tE ·Jl·J~~tili {;1U "f=i , ri/J 5t-Mf 
trrm}-l 718tiJ ~J. ~;/J·SCCTTf&AiuSCCTT[li\ §ij 1714rt1 H t:li% t§JiliT ff ff.l wf&AiLlT {t ff.l w~J1. iciLl 

l 716~ 0 

[O 174] {'E ~®';J;t;t'fi vu 9=1 , GPU iJ~l!i ~ i 712 i:iJ ~), ('E;J'~Lh'B,tl\1J t:0~33:~f*It:Wli:itSGGTT o4'0" i.E {i.\£ 

ff-- 0[ ~ i:JJ ~J, fxH~ ./=l=lr'±1il{Tr1't fsJ j} li:rtvrvl 1730f¥1 [11 :ffJ;f}(itiittlJ.l1J::s~fsJ a<J - 1J\ gµ-5}, Jt-llGPU 

F :t·t'.iJ:Wd~J>';ft-~ oJ':! T ~Umi~ frr CPlJTI'1tE, ti"fEfilt.ffiFf 1710r1r I:( HJVM 17'.JOffJ SGCTT:;t(/x_ 

1T,1J.'ct v,l· ·'z jl'--('P]J -'fF {t_j_-. (rm =it: )J\._\JF,::J fcl"'!H 1 ~{ '30 f:!' .:-, A.- f.', i0~j JJ? 77.-{,lt ~~' ltiJ -bf--''0" j'Fi] !'f~ jli!.{ 1-- -ft[/-; .. ) ,1{, +ii 1":1·· }:\.~•...,/\:.J-t:f J., r-,,-->:, \11,J-il---,,, !--~L.-r::l"·v. ~ -'J-_-_-t_-~.)•=t.1, __ ,._)J;,.;·rJ,.,~.l•'t;_._j, .. _1.L __ L_ ,-, ,--1_,::;::e_, r-1-..1,..-1. !l'JJF• 

[0 1.·,15·] ., •• 1~n·)'•!' ,··rEJ1'•Rµ-1~-1c -··1·i,· E--•'rt.N1-·)o. '•!,··· ·'i 'C£JJ ... Rµ /\.._··c'·•·,r -+-- ,01::;--"-.'r. lJ1 1U i:C,[ iJ0(J[llJ1-J/iJ,~M { 2P ;,( 0Jl:~1'ff i( i::p[J'JL[llJlJ•]1-JriJ/Jtlhl°):l ifc1}:1(o'[t:.~u.c_:Jc;JJit 

Wu rfi, ',f-9 T fLJ J=l=l W!ft :Jt: 1J ti, GPU Wdl¥tf~ 1712i:JJ rJ--i)- iux1 f 1~11 GPU 01 ¥ ( f>'lj_QII, 3D}'&:-~-~ §I~ 
1722, {\'t,Jj~f~:UsJ~ in~t ':li 1¥ 172°1, +~tffiffu- '~irrtzH-t%~ (VCS) in* 01 %¥ 1726, t.t& +l.\\tifff1i:~~1( .it~ 
tirr<>ift41ft=i,i (vEcs) 11~u~J~ ~1~112m 8) ::r 1l: ftL wJ!1J-Ufrlnt" v~tr:1, vM 11:w i:1J DJJt JDtlHm 

B~, :# t13D_Lfr .D't1tr l 732tE ·1 ... H-tirJ r,J r!Ett~ ~ti:lz i)&E[i!J3D!1'I* '1! ~ 1722 o IJJ ~11, VM 17 ·tOPT 

['. i -/~· -hj,t -7/l'-J;'fl i1,'i'. ri-(-, '3± l=I -/1:l,t -ti~ I ,{.Ate f,'; ---1··r1-T 1 ·-r 4..1 pJ"'r-11:= 'rm~ 1fif.1'\Jl:,[,11 rff_1J.:1''~1i•\rc..;,,{\•t1 lli- ~ i ~t 1 ·-1 ),, :fn / t1_\/VE•c•s:; _.,,,_,~¼,:'-- : , !-IJ.J-,tl:.J ./I H~>',,-r-.,1 ---~,, ~..,, -) _,_ _u , _:..-., ,__,,,._ h!J,__...._ -...J ,_.,.J ,--_/I'-- -.J, --r-•- -"- ·T!-11.-:.•'-11 -• ,,_, 

/tti~ 0! '¥172801±J1l:J;1cE5c,-F 'GPU iJ<'ill:\tl~ 1712 P] ~:J, -5-)- tu if~l¥tVM 17308J3DI{t ih f~f J 732fllVM 

1 "1 1j_() ~i.1 f;tl. )·'l- T fk.:: f.', :f* 1 7 A, ,1, . rJ J J)-1, , __ ,_. r ,, , r,J ~ , . . " 

[o 176] {'r: t'I' ~;J;tJI Wu rfJ, GPUifrilm'.1'~~ J 7 l '.(t1J ~), lrfH*CPU 1 no rt1 ITT X;J'/1111:g!4~ ':II ~f=iYr {T. ;'t] tr-Jt~t 
1J 41 g{j SGGTT O 1±:rH;'t~i)t i· ':gf :ftjifffiJY: 17 lOP} u J~ &-t-t&i* 131 l!{I1UTI SGGTT t-~ ,flJ .:fiH8:1:x,J· J1:z 
if{* 5 ! if r:p ff] Nf i'r :r,tt fj- 9=1 ff] ~ Jf; ff ii-ti'~ T fl=: ti " (E ~~·st; nt1 fy~ qi , 1't :EE£. till. Ff l 7 l O qJ U f!f; §ef 

J'fV>SGGTTL2l .Jfl·J':i11fr1Kfrfi·Nl~JY~ 11 •~8-tl N1:if til1i r:{ 1 09 [:'fl }t#-Mt t~I if ~o i'E -rr~3t.ir~IW1J rt,, 
ti.fr-p3.grntwJ l),:111~ T 1¥1. JEE. ffJtJ\1•-f <=pSGGTT~A frj (;1~~ te) "i'E • J1-t;5.lJ}'ttl{1/U "P, 3!*t:l.~ ~Jj; wT l}.( ~j T 
7"••·1·11,· 'F,''1·· Afr'--+-• , __ l /J-cJ' '.Lr+J•' C[f'c:f,,:.' ,. [:l-r'-,-1/,·/--J+ ,, ·•·+·•1';,1•'•--·11,, +-:t..::i:::.----('-· ,_, ~G L, ' • ~A '.7 u - ' { l ,± • rf'J 1)[, ir, \ J:)tl YD ' t\L It! tr 7J. r «.) 0 {± - I,: }J~ 11tt 1::71 lrl ' g ;f!' )13- !tiG P_ ~}. o<f',- .J _j__ 'i'r~ )1:t 

{r-ff ~)\ f1J 1716 L Sfj ti i2. ( 17rJ YD, t~ HJ 1:t}lfr t() o 
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GPUiJitl &~ 1 712 ~iJ !)J tt.ft W Ji:b:~* "ti ~i.B~VMf!m 81 'f,J ]i~ T il: :fh «fr 8~ ~ Jf:;Zf.(i!'~ L. f'f=,J.tfl •~~ 
E-., w ,LL·,;t,' ;!Jr, ?J 17/i;'!:;tfi r1•"lJ: iji';fl:JJ/j 1:--1·"lJ: !i1tl n?,1'f-l1'*'.J.,~ I· 1'k:1!1. '{•r~l_,;·)<:, ii: 1tlili ·/t:1'/4) ,/vrj ,h 'X frl1 '{-rf1 9.0,¼ JI:: 1Lb11-_-_• .. /"f'~ -~_: J, ~ I ~ .. -:;X., !' J, ~ I ~ !-.::~]it,- ..J 11=r1-1r-,1 ------'-~ j-•J, .... ! . ,. V :-~,,,,....._: __ ,_}-;.:_ ;..;V_, 1.·' l 'k __ c1·-r l /'-. :-•-•a 

i1t 'i:iJ ~), J~ ftµ.~ fl] hi n :lt 1m 1B * ~ I ~ tu JI 1}\ fl it, lit 1~ ti~ ff· f3t] Jf:; ll fit i~ [ f'r=: ~j!:tff t-&i1t O re* 
·~t bm f?71J ,t1 , 1:~)M1;r+1·'Jtt£n1fi~J U ~tfSGGTHI.\JiLl 17 J 4 r{J s<J tfiliv.SGGTrD¼ ~- ;t;f-f;''f:ElflJ'riI:r: 17 lOrJ1 

1'-/i;?.i¥.i' 6~Jr('l'l'TT l)/ ffj··J·,8 f:l;]Uz1J1~±· J- ·:__r,+r l:ifr1'.,+ ;0{1<1 x,+ J;1i 1'!N :¼.1' GI ':\;;l;::i::; 6(J l=ifr1'0t,1·y ·~· !%1 F~ ,t.j~{it,t r !"P- 1-=-1- 0\.J\.J~ _ _....,.,, - .l._81.',r, ,.,,• - -----_.,..•""-'II, '_,j VL.1,----,,,,,,'.J, __ 1.,_, __ ~_ ..... T-.- -./! --:f ! l-=-f_ !/, ;j J_ .. ~. , e-"'---,.,t_ .• /1-; ,.-1:1 HP·--'--

f'1=':itl" 
[o 1, -,,, c.J f,,·1 ~il ·;r· H l,: ··,,·fJ "1" jri:j(' 1:iu• 1· fl~ ftf E'-ft 1 "i' l •) nf11 l' I •11/. •1"1 i:C:: ·j·1 cfr] ).cl.,·'", ;i:::: :xi c,r· '71·•4c '>'-'· {:.·1=, -.•W.~':>.•W.~':-: u _9-!- ,··1'--,...l'·'l-J-LLf.l >,, _,1-:,• u '~•'~!J,..x.i-Jrl' L.. HJ _:j,_•-ft1} ... 1.J ' /f~ ·;,.: 1}v1J L::;. .itJ1-t· hi-rJc.1' ~-:-5'R':-5'R' 

t/Q {E •••• jfi; 0 {E. •• ,ti; ~); )Jth 13'0 it, ' -t_g Pf lj .± Xix itif '.;.~ i'ti * ':l I -~ ~]{J t),\ fl it, f pf~ t}\ fl lll ni {i {iii 1,~ T ft:: 
~~81 ffrl'>:4.a<JSGGTT)f: JUtJ:t ?I(it· r'EWu~~iSGGTH0\_3'!] l 7 l 4rt, ~Jz.M:-iittttm ff1~~*~ ,t1 

Q 1'£--~lf~ 

* ifili fJ1J cp , iFr'if 12,l ±.JN,:tf W· fi~ -½ • 1 1'-VMtH )U!i(ti Jf U~fU~ 'J ! tt ff.J t}t :ff 9C1 fll f#-tt.\Jf [,ti JtHf fr¥ 
:w ~ 'Ji,·,.,., l,h ,:;c'·--'- r.• •• ,'J.honr,-.. -, -/ ff! ,::.--.,,,~,' JH:: ~ 'Ji,·~ -++-tift W1 V' -C:f''' ("' J L J l --,-- b. 'ti, ,fl, "t ,a'•< a· c,.'·f 
mi' Li r'-.Ws:f:l'J J:JIJ ±:11•J0\111 1 i , clP)rc:t.ll·Fl ,0;. LL1 r'-Yl fnJ r/·J l~I ?f::-1+ Til·~ t(\ 1L/i'-JiJXJJLf' 1 'Jt. 'J ki ,, 

[0179] 1!d0Jiff;~VM[fr 1J1. NfHt'.~ '.f!JGPU l 720.Z.~U , )~~rmt¥Jf 17 lOl'iJ ~:J.~1i*H [11[SGGTTI)J 

/\GPU l 7209=1 ( 15'Ll3ZD, flj ~ JtHH?dH 750) "lt:1.U:L "w f£;fhlF¥ 17101:iT ~). f~{qcU:l Ti"F fif~j°ijgi;i:.rn 

ffl½~OO%~~ff~M~~K~~M*~fiotE~~~~~,~~~~Wffi~§~DLl~ 
';'\. [?;fl ].~ _f+;i.: l{'fc -~- 1, 7 r:;, 0 ,+, ~I' I --~ .:W-'. ;fj,: 1';, jt. J:,!I $ r,·1] ] 7 ') ·1 $, J- -¾J( it 1';lt. !.J.z. $1',·11 1, 7 r:; •;1, ~J- -1rl;, & 1':l,i; l.,l.ilj ,+, 
, !-::-'.>]/],',, ·rZl.'i'\'1,-,<~--1 !_, j t:.t~ ! P!.J ! vf=l nrr • !I- . I\.._, ,!:;_'-X,. ____ .P!.J !.} i:13--nrt • !-J. I u .... o'L-• ,--:,;-::::,!Jtb i· _I, 

[0180] 

VM(f-:i imlJM'., Jt· Fi ,~mf ·tth':\'..1'rlJllJJM'.;trJ Pl1:1c£TsPlVMEr~i !i1 ·-1- Lfl1h t~ oil: -JJ;i;.~Jmi•/YU rlr, ~Ii;~ W3 
l:~£.~% t·VMi:iJ l:J, ·;"~ li~::/f'f1~ ,}t:j ft~ ·l¥J :1ti1¥1l~ ?i:HtU1l:: (f3~ Jln '/~lxJ ft~ ·1:~Y~ sl ~:~QM-'[' ;F !E1] 
a:1 ItJ.W: 11 io , .lfFJm ~JJ;v: ~y1111u1tA~ tt1 ,~ 0 tE -~~:0., i!ili f>r1J 9e1, GPu 1Hn rti~ 1712m ~J i:1Jc~ w~1iJfrHt 
g:rx. 1 ')' ,,2Y, -ftr ,± J.¥: ~ !:if ~t• f,, ]Lf; Jlt '1tfl $': ['r'.1 •1)c'cr."1· itl, 'J' I "~ r:f-t ['J~1 ~ -0- file ~½ -0- -1:,c'cr."1· ti!, i; I ?iJJ½ ..i±: ~ ® ·1t fJ'lJ WiJ r:f-t P-ln t, Xl:J.. _:Ju ..l& l, 'j-j ·' •~U .., ·11~... , J',* --1 :J ---=----Jh ---:t--• ,_r_, :J , -~-_:).., , ---=--/•'-• ,? ---7-~-" !-- ~ ~"A" ill. v ,_r_, .-t 

"1·fiw,"'-1 \1]vj¢,l~ fi}t1'1.ti R=1 f-- ).,'m ).'7.{;tt-1 }·* ~.'[·ot l's] 1 ·-,, r:;'7 d1 r'.1 .~~,"'-!. ·r-=,"i;1\'r 133'_~1 Tf1,).'7:I;~,~ ~-::ot i's] :',t PT ~I ft i,1:rm/i'-
•J J n -· .. _.;. ~;(,,,~' ..... ---'--• 1-~1..,; ,-.r .~-=1 t=IH -- -• - vb, l r~ -.J _tc. '-,! _'---1.. ~ J ,_,.. ,-.r Iii=! m:.r ----'-~' , ,'"<._< .... _:)... ·-· ' ! ..., ! 

VM m i'i.: • Jll;, f\17 ~r1 ,ri [fi N J- rr:1 [Il p::;,1'"t:fr<'i 'J'f ~ i'ifl L~ ! 'i:t: 1/,'?· ,i(r ;' 1t ":]<] t1.J: ~f 0 r::.i ~~ ✓ ~!----•, t. .. _,, ... , . .J x::..,. \.~ , L .. .l1lH______.______.. ..., /-"\ J7-... J v_;i.__ .a:1: ,-~nu 

[O 182] {"r:~'ryf:;1!;, _±H,J I~ ft;1'f fi-ti41~"~~ri:JJ ';r)" Li)'53ktY.l'fNiJl F' JV: m ~)]~ fr.l1t1 1f Ht¥,,\!i BS J: ?il 5}ITT 

m810'r~·r5r, F, rr:EEJJ.Hl:Ff PJ~:J. tt: 0~:1JVM 1:i'!lic1¥1~~.~, n .§Jiff \1·~·w1 rifi~~pJ ~J m :r JcM="l!_ ~i 
VMo fr,~ fSGGTT 8~ i'J=Ht~'~it~:i!ffl B~ f~{';r, F, tfjg{Jfl0•fg_i:iJ ~J '.~}l~r~f8tf1.{i IfrffLii'iJ Hr{iJ! 
m ~fjr~n~:r1-M1·~~£fflJ, is:'rt~- ·r ~1JTiW1t~*~'S:".r~n ft: 113Ztl£J;vMi:.iYl'~~GPu 1 noo 

[0183] :1l31T~trttJ1tiftE z3.·5fU~tJ!r~rt1 ,t,Jflt,+1 H~'B~GPU r il1hlt o'.1'l~~GPU EiW ftff:GPUT-.' 

q:i f9~m s{j 1f)t~ Jtt~tti*:z -o if)t~GPurJf:.W. ft er , tr~:n:J)AlKT.11~ 1J~ <vMM) , :JtJr1~ J$t me PL 
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( vGPU) -~B)~Jf~If1¥•i;Ut11J ~~ r'1,t)[i;;jo/,1f tx.GPU7ef£1JJ~lf~ t1J (,1] , ~:), ?tlV~/& ±-rrtlD ft ii :'.8: ff:l, [,t] tH 
\lEI ,.JCP[J 1'.fi i'tiI r'P'Ui,f£ ·1•N- 'r)!:,:'f tt1t:lflJ 1,{f y)ili. 1hi!l1I·In)[ :7'.fi l'ril !:is.j IT{· :(z.-1·•.±; 5:1: o('Jl)[ i _,.1-1°r"1 4-- - s ~i:f?:iE.L ,', •1;8. 6" ,l.!.::!-,,-- __,_ _,--,, -• -'- '.J j:'", ::Ju/, >;.-.:!..~-=L~ ;..,-., ..,_;J-;., !7.J~~ -'- _, _,--,, -• ,-~ /t/ ,J 1,j::l l=l!-r - _, ...., ----- il)(.J).t:~X- J' 'J -'='~ 

ti ri1 GP1ytl~fr, J~ \mVMM TtP1 Q ~ Jlt, :~ff( T tt jl:i ~ "t. ft fm" 
[o 184] '1c. t,-'-"li ~ :,>.;,;; .{;], r-T-1r•1;u1 ?,. i :\t-%i'i<1 ~ f'" h 1',f-1 g* -~cl: -·i·:,c, j'riJ /,', ;E,I1' [~! f0 if:t; 1111. '1,h· (/J'/,'TT\ ;isf] /riv f;T-~jt1'.·f;) ---1 r1J /f,,-;JL :__,,t:,fiju - : =r-!J~. /J.,,-:JIJ'IT i:-, iJr_,7f\: 1/; _ _,___ _'.:!__,,J/-f,,. J,_,,,.,1., \\ ... --'--'-I :~ 1 ~-::--:~ -+.A.c.!~/l~L 

~t Ff 'lz·M% r~z f; P trl lJfj IF l}[Y; l~]t't !Y rn f 1-h fF ]H jjl J /fl T fJ1 $: f.)J: 8{J vr ;fll / ~ tE ~ f& rt Jlz. ~H 1Eh~~ -~~ 
r'-, ±rl l?l1 ff? Wx ;-:+1 l'/ ,~1': / 1!,,d"".:..:;.:J;./,,...,~....y,_,---=:L/ o 

co 1s6J ¥}>(: s.~ s{-13t JJtf!: Wu Hrr15 r+fit ~,tff Jt ~-Jc (MMu> ,ti· ~n 1/ofJ,fit~itffffi1¥J.Jc (rov1Mu) , LJ 
)}..,;~ ,r:'::ifFLPPGTH~Mrr'JGPN (f;p;tJU11 ~}) itl:f;fr~9~~ttUBPN (l.t~,!,11 ~}) 'mf~ftwMT1t~7.{J$/-M 
E~ 8t [':,~ ffi::; PPC TT o IPJ BJ , - /i'-~t mfl {J1J 1%: f±i ±: Mu [':,~ :ffi:;GG TT D{ ~ ,9'] T Jt~J1U~ HK ., l't: .Lrl-i rt ;,f: Jffi 'r:;' fj: 

[O 187] {t!;!-((J,j/1J)x r 'T 0M~1[J;J~~[;m T J\t® q:i fr14¥ ifil*t:0' lz;] ;fc;; ¥ 1'-VM ,n ~~{tm :'(3 ·r-- :: 

mff~-*~~~-~~~M~fflLl~tt**~~~~~~= 
[Cl 188] 1 . {tJE IOivlMU-{J:$:'itff [19 Ilt~PPGTTff-J'r~1Y~-F :!Il:fr Wf }¥I fr'-J #tt!fi: o Jl i;-H-Jh1i1, (f - ·1-* Jilli 
'~' _L ("Pl''} ''']IV---/cc:/•#c "'' ·~ J Lr,--,,! \D•ff' Jc£-'-'',, ''PN -"-1-1 ~0'-'1') '' "'P"'i"'·-h;c.-'-1--,]'"'- ;F.;-r· HI! 1YU ri, , ; J;\ \. ~?, ;1; -1-f 1l1i-i'i'ciJd 1L \lily} _ l.1ti; :i-'<' j~7')l; l , :Tl -:1. 1 .M1, L .1)A,l; l,-iclfJX/;; fr N, 11iJ ·1" Kt:1;i\ 

(1-1_i1:; .%· nJ· 1' i _,.,{_,'-'_;i-J1l1 r-711111. ') rrJ ,'1cJ.' -J::i- ,/,:\ ,J•] 11/1·1 / 11(;J)! 1 ·1'i_rlr 1'i.Jc,;1f_tf P,j· t1nf~P, \1,1- 1;1; n-;,vJ.,jM~: 1 or /11!/1•1l: j'if 0t~ 
\•-/'\.; 1---1 ~ ....... 1=1,,,i, / .J --• l; . ..,. 1., "· 0 ,,_ __ ,.l,: /L l-c ~/l•' ---- " I ",-1 -· :lX /'.:,_........,_,I ,. /-d-~ -i:::X,J1-:.J , __ L. r~ 'J V ,v_ n 'J _,_ '_:.,,...._ -i\... 0 

[O 190] 3. t::t~ ]WJ, :(:E , /r"* }i{E iJLJ [fl JJ~ ;~f.GGTTaWJJtri½ :t-fuht:. Jlll fB TvCPUr5J L), ijj (ti] GGTH;tt ~;J-

8J }~JJJ: ( i~· -~n , ) r Cl ) . ~ Jlt lW ft '¾i fiij·:}£ VM 8t vG PU .:;r~ t:t iJfi) BE 81 , fiirlt ± Nt\ [1}'J ffi; GG TT ill &.' .. :;;r)J f!l 
f~ fj ;-:!}: Q 3t +-¥',{;:ft HR!]:] ·t--*}j{li 1§rj f~( HJ)~ti-J~}Jtld1tt&fi?1:' ;~ 1)fl ft] ."E }~11;rj ~JGGTT. m ft 1~fl 
Ffl;\.)-'~;tJL PPG TT" 

[0 191] 4. ,(£--l ?tJ11idVU r{l, x,j"GPNtttJ..±11: ~;~ralill:ii·frlX: PJ~{rGGTTfl~l!"r'r':JGPN Jt~Jt[: c~a2:J1\(Ji~ 

I OMMLf:l'.J!rnuA, ~~JGPN) ttiJJ.'f. t ftLltl!JJl:fG[ [t] o .1t !l} ~). .lm li fYgf ;fO t/s:#GGTT~ tz7ft~J½', o rE ---- • 

/1"'.ttmg 13'~ r+ 1 , )AJ'l1f }.::{~.{$ i.:8) GGTTirlr!,zJ;PN~~J, Jfut%JF IO!v1MWf>ttf0·r+1 -1:JPPGTHIL~ o 

[0192] [t,] 18N~;j; TtE ·1-*}Jlli1§1Jq:i ~~H~i'rJf\'JtfJ, Jtc=p, l0MMU 1830}2; JWJ$.§.'iJ!ff1f.J,1tofi!ifi~ 
;j~8'0 ~:J1Jt!1t[+,·{E tr:Efillill.Ff /Vv!M 18201:ttt fJ-frJ w=; '!'-VM 180 l, 181 l ( ffl•kt.*1;'1_ HJ3 8'.J ~*JW:EW, 
i:JJ l:J .ifl ff :fJ&~:8~VM_;>j,~3t:t11O o =i±t '[' .. VM 1801, 18 J l@Jjl_(';} JJIJ1'f Jtr, f; ( 1 ;tJlPPGTT;fllGGTT 1803 . 

1813tfJ ~[ii}j{ffiPY:1802' 1812 ( iJLJ_fm' !~3:: lll WJliiJJlffirr:) 0 hr Kt(;; (:tJ IOMMl 1830 -m.Jf§- HJ T~t 
y•-•-:,,·' •'t"'lc'·'/-,'13 ·' §jJ..JL j f1+-f± "'',, •-~_,_,... ,-piffi_,_, _ _..,_,AF~ -;--r;r.:-.l'•r'-·~-1-•J+ --,·'-t--.t_!ft\ 't" XP!l:12[~ Li'! {t~ q~ -~ 1~ :tt_W~,:,7,1•J ·r.v. ;q(f)"J J-!LAvk*:t_R: 1831 0 rr~1 ,;,;/Lt,Hb 7t:, 1±1:,r,l(t~ :1__-,Jti~ 3'1 1t 1 ',/\, ff 

ft fJj ~;PPGTT o 
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[O 193] 1:'E· --t~t-JJ{i;, Wil r[ 1 , {£ I0Miv1urw~~1- rt1 Y~-1/i-~-t~~ ( 1 it/1,VM (;j~Wu lfl ~ J'1;tJLVM 1811) ~]'.] 

GPNJIJHPN1*iJJ'.~]_)t t:1833, 1t Ji &-4'-·vGPU {J]iy~~:_tr,t: IOMML JJT t::j: :fff( o l1?,mt:lr::iJl, '="'1 i)a])J'. ~'ff:;!'VM 

rno1 , rn1 rnJ, Jt1.-JJi'ZffSGPNidrrPN$1J~* 1 s:sJttcx:~ Ar~-1~:t/Jillf7Ll r+ 1 , HLAM rn:n rx frGGTT 

l:p~l~[]PiH'l'"l' l'll:N•C:.t". tJ 1'1~,-l,i;l'.('"l"l' ('ll:N' !·) •¥1.flri(-'4'.l'('.'l"l' l'P:N' 7'r::fi",+.+{-fi.+, lii'~·~rJ.1++, /4-._.,h:;bi"ti,j·:x: 
-'-'---'~,T. _.__._u u-'- /I __ !. ,3-, ... j-..l,o J ,_J -1 _9~_.,L:-...1,J,i;ll:LU\.,o \_J_.__,_ ,, _ _.__4z1J'(,,C<-- LLC T 1)--~1J _>_-_::LJXd--. ' 

co,94J a - t':tJJmW~4', jJJJJfJ-GG1T1:tt/zJ~1JE □,;1 ( PJtmJ~0(1) giui ~ )K±JJx.J;fW.GPN, t::-~ w11 

J%:~~1·1¥J .i:Ht±JJ: :_;f;; -'=JPPGTT GPN·~~~/N1 -~~" .'B 57f•, {E~1'-?t;Mif7U rt1 , riJ J-:CP1Jf1T l;,Z P31:1 BJ try r'rD 

GGTTll9(mJt11J1r. (131Uftn, JF CJ) , fz;J llt''i=~ J/J1 l11%~CCTT~'if ,({1.~~LZti1'= rH¾Hl{t:1JJ-tVMB{JI0lvllv1Ull9(~t 

1 0 ') ') .+-, 
_0..JV ~-r-• o 

[o 195] 1+ -Ai ~-_r'.i\'i\_"i ·/vl1 rb . Y,8f· /"':--/~ 1•1b -l:[~[jr/;tJ/1-f 1 cR31 /pf,'1''t1. ----r,_'. ~i..: -1~ ·ro· i\1l/1-1Tl·ltb tits'"[J ~ rx /7"+- ''J'V_·rf,/;,-;c;_·~-z,.,1'\-- • 
_____.__... .,.,.,Nt=_i.,:J l .1.,..,,1------',,<:.-\~LJ,r •. ,1/\.,..J..J- -Hrr,,., ..... ,....,/!'-'1'-J - - Ju,, _ __. .. ~,_J.~=t~]. ____ -,1/,----..t"'":11-•r" .... o 

)-J PP(t[ T (;PN!fijl[PN?f¥:tY(f91: §ii rj~ T $ , J;J :& )9GGTT jJ1Ji:LGPNtlJ HP[\lt.:rYd.lil §~ ti] J~ ffH o fB TGP!'l 

riJVM/4-f;;t;ILl 811 thk(*' [:L;]JtGPNJl'ri~1:E4-J'11.ll1+fi-N'~ ).~ ,J,m ffi:lli;tpJ ,, {E~-1--:~tnEWu rt1 '4-
pt~, PPGTT vT &{~. t~ :f ']12: , ff fi.¾ ti PPGTT 8fJ Ni 1r GPN ifil ii T fl fQ $1)::f'j~,n t-[ 11:: it.it 't-. l1l %:'.fc~ 

:r3R:IL~!fff / IOM\1U O !~~ Wrj' (:E~-i---~tJJfilfijiJ r:p ')!( ~,~ ~¾ r til VM (lJM~lI OlJ~ }1:Z /'sJ /\ fltf-'¥-1J '.11= .EiGGTT 

1;r ~x"~ 1tl$:Jf Ir(n:.Jtt(~i ¥ ir:.r11it~J:t~ltr:1'~~t (·Wu i'.ln, fnJGPNJ~ tQJ., str ffo tt i:, tJft~n11i t510MMu 

41 t1~JPPGTT ~1~~fl~Iit~) o 

[o < 96] , ••• =ftl , •• -'N I l• Wl -1-f' , I 111 
: J.-Z.!>1:£J$. ·,\;1, i'li !?,~It 1~,5Z__:::f,: 

[o 197] :f.'
1
.i .. ,,: 'li· tif-1 t'.V:1 -llb 'ft----i.:<i1 AJ,,i W---1 111:-1 .:;,-:.. '}t-J~, 1-·'""i· r: .. '(l u:; ,QJ1•1 1• [, ,._.,:+,'·'If' Cl ,'if;;\Jctrr -+i'r ,11, 1-1"·r.fFJ r-1),, Ji. 
_LJi- /.,.~ :;:J 1----1 J -==~.::..~ /Jl!:'..: 1/'.J , , ,.:lX./J 1-1rr 1},i . t-:;_ /L/ hLt_,,~ "~"' --L, ! \i.--C-:-..--t=r / ..,.-1:w ~•Jk .. : 1/\ 1~L·:/J.J--J~,\J u .,11 

~lr~Jt&zm" ~ i 9~jf; T ~-~ikftfl~~t/JfillfrJ, jtq:i, fN}·~~~f1 ft!/il1 S)01 ¥ i 902:lffii1R~f:t 191 0 

( tlt!m llJR il~j ;fll/IJJ -~ !~ [x~J i4'\-) )iti 3:i;~~ Jr-I~ 1930 0 .. ~~::!,}%~ 1930~tJ3J.mHfJ, 1-t 00 Af J:f ±jg, }t '1' ' 
i~t r:m. ;f~JJ; 196 0 1:;'- @c. ;'t': ~ · /r- .sQ (t 1--t~ r:m. C PlJ 19 :38 t;'.J ~>n~ , :It 161 WJHt" /,J )~ tfL CPU 1 9 34 ¥ 
1935 §g~f11rn~vM1F11 rn 1932¥ 1933,, ~lf-! % t£t:JEJ1_,&f i!~ 11J c~ ttHtf 'd-tiHfi5t E~rw:mi 196 U!iJJ· 5H1r, is: 
PT~ {tt}.fW.l':E!J,;1960~-I~ f11?.f+j 1932:'t.19338"1 ~;}t ( f>i1):fm, ~): rtf:it'EFJt tfJ lll%fl1ZfB t.t ~!ft.¥ S{j 
r;1 wi) , f,3 A. m 1 g 3 2 ¥ 1 9 :3 :3 m :XJftJt~ m t 1 ipff t 1 

( w1J t□ , ~t ~ m 1'1 'h iU# JFi {i'i1 ,r1-J~ ~l; mrt~ Him 5'~ 
~ m) ;ff]/ 9.\i; * r_k J:. 8~ ,Jj mr ]71 fx * 5Hlt it VJ1 0 ,f;fj 5-HUc, i'r'l Gp LH% ;1},friT CtE -:rb :::}; fill. 00 m )'lJN!. 11 ~ ' 
ti ~fl 3D s I ',~'.tit lll t~ H~ tmu s I '~:' tA ff ,¥;_ 7G rz ;T)z ~x: f4-= ~ I '~~ ~+j ~¥ 0 

[0198] 

~ J·_Jl;pf ifl!.E P o131uim, Yi:izl~JR ~ 8J CJ,tfr:1ft ff liJ}1~:X~, ~) rt11 PJ f=1Ht1,#:vi;f5:lVJf0J 1±t]fZHJ 1932~. 

1933' ~ltP.□ t~J,~JtITTittlX' t+:_f" J])l"\1 rn 'u, &;tJit~J®:1tl:IW,'~)Y\/m~o1:i':~'i"''ctJJtJ1!Jll4', U!iJJF111 ·T ~7\;: 

LJ ;~ fJ Y-)M l 90li'E 19028) m fJ~/A..1907 [A 1908' {±XN.Jf,\{fl .t_.l&ffr!1Jlfl" ){,Zffl O 0'~ ¥ tE~ 19 

cp nt~, 1gft: -·tttJ;.1~cPu-tlr11n .. utuJtW.1-t# JlHj T:r-~ff EZ rn 1932~ 1933, 1t 4', f:rJJf;~t 
frH~~{t-: n'P$~¥-UvCPU l 9:-l4i£19Jf)" 

[O 199] a - 'r'· Ahm 151) 4' 'D[D)}l1Z ·J~ ~l-Jf:}Jkff i'rJ t\{1 'vGPU 19347=p~ 19354.,~x • *JU ~tj {fM1~ V 

f:71)t!J' (±:~t~ At~,~J-[hii'l"JJ/;r:p' m y'J i:iJ lj :tl'l ;i.E~·fu)\. l 907:.1({E~JM~.ttt J'j!. ~ttf;tJ:1'fc1·ts◊ (E~-t'!t 

U'-;17 i,,1! rt1 , ~fr· 1·'2'. 1+· f'i{1 i~J 1, it I J, ~1·'§ ( {li!J ·¼'11·1 , -'MJ i-J I J, ~iff ~1r r111 i; ~,t; I Wi:4:icl- , /:~ ;_·r;; ! [ 11 '; Jl: [:.j 1f-1'! ; ,:t l~M'i l q l 0 
,11.J.P-J, I/ _-::t:'~.-•--,.~1%!// .... ,---·L.J\1/,,- .... __ , ___ , ____ .1;::it...-1-J,,CJ,•~•IJ,,,_-,Lt- ,l,..., •--./1--•·"'-·--·l......:-- ...,.t=:f ._, 

1;:~1}rE.T\1!f!fiu ¥ ',Z. fl ft#rj 1901"£.1902 ofE ·1-~tjJfil}It:: 4' , DJ U f!l2:Hjt:!Vf~J±-:£;r/i ,¥.1l:i~!ZrHl, 261: 

ft~ mf, 11J ~'J ft}fj ~- trf1-Fl11l (fl H::ifs:rt:i2::o'A¥iilt a~ 190:5 ¾~ l 906xHtiA l¼!J~1HJff.ill1S· m~f~, rl Jf5 i'E~t 
f:J iilii 1901 J\ 1902 B~J ;t§f11, ~&;.;~!~ 19033I 1901tLx-t Jt;JJ.tffiliW: o 
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[0200] 

[ o 2 o 1 J Hi T ;{:E [~ Jf; :'zt:fllIJ?J~ t1J i:j=i "if:JJ. l1zJA5 f!iitTit. tJ{J VI~ .f o li i't: 
[0202] tl'r Y.1100 fb'.~:flH ~~:2.~FJb VPJ.'.K WJ~~- try 311::ELfl.'J~ ;~~-r~J s<JfV~, ~f FJb if t-r~J~~iiff fj" FJj 

(percacbel ine) - • ttttt~mJfz:=.tf El. f:f~ u'ltfJ oJl~ ::Zr4;1 $'~;;t:m¥1)~7Y;KH1;~ff&,tWJ° ('fYU~liPCie~l 
V') '·;i;/.F-1 .,.fr,•' '·;tfr···•··,1.jfij'f'.·•'· =:T~-+---1··0,y;-+--L'•[(''f"'c77J,jt'W·Hl·q'., 11r,I-/ 1•3~1·;j'··•rrr·) f=f+•·=~ 
1f/ ix f,•f~:t.Jl'!':E lr1i .~ !£/~, 1,'t, )Ji~ L6J 1t • ·\Jt- i 1::UJ,c;tJJJ ,J,,,:Tf itc1 ?iii'rJI _1/,L ~ 7G clP it l1 .!c'J<:lJ ) )t( .ili:. ;J-;,· .'t'. iW! , 

[0204] 

(bias) tJylx, i~[{~~t~flf:'h 'J:gtitr", jtf!J:lf1~ffj "$~ti{r Jifr{f t'.{Vi (SLOT)"~ "f)~tfi:&" f~}JII 

tl ,I~.if;R O PHli· ,~itt!HJ·t~ ;E7~ fffi:i] A/J\ ',§1:J'fiifiJ 710 ¥51§~/J"{i~ ~ J'.tf Al fi:fi ~ (f,] l n' llitr%'i ifilff fi" 1T 
fi'.1 ,{?1: a'.fr . 
r~-.J :l=f_~;s.,.u 

[0205] 

!'.1¼ * fttf~Jf!12021 fJ a ff-ft±tll, SLOT,,i"l:f.fil~, fr&201 :3 r1J N~GPU 20 l O, CPU 200 l ~0/f'JG .~ iJE1"tfl 
2021 :'.,} 111 0 

[0206] i± • to/~J;IJl cp , SLOT 203 H'~~J}; rlli tE{E/r;f fitri: ff,_H1,f f1'1] "HfFff" ~f;-')t s{nriWH'r o f.111 [1j 20 

9 FF/5~, PJ~t fi:'.t¥:t¥J *2031 fJ ii~it ~ ~t+Jfi%1fifi20:l0 rep, f~ st;J:tJt :'ti: llti+Jl't~ Yvx*20 l l tO 
,0,,-1--1·,.i,• ;-,c~+,, L. r.:!·J·,·-•c.,-,U ,01·.:::1·1z.-1-1-fi,-trnn00• _,_ ·'-·.rr _, ___ A---'-,'7i··1;;,I + ---"_--,.4;1,,u-,--•,4;,u.-: '.,. '.,.'.,,1:Y.1.rrr±·i,t;t.,L, 11' 1± ,t· : '., . 01c ,:if~~,t l,.T'L::'. L:. l [1;) ~1)01±·· i ::;Jdftt!,&~Lt•' rHr,l'~ 7c;x1f-ti'.Jt1N 

::t2011, 20221 1T ~Jt¥;f1~swT::tt2031 rit ~~◊Nrtftx#:!:§'~r:J l), .kr::11@1+ B :1:i'rJ, :sx: f+1 !0cfl0 i.2 
;t~, , :g.\Z :::: :jl'f· ff) ill -A- " 

co 2 o 7J a - t· ~ hm w1J rep , 3 GP u 2 o 1 o ·iff1 ~ 9J: fFr. J.:lf/: i:tc tlJJ at , ~ ~~ lY :rJ& ti'z. A it .L~ '=I=. rr •ri# ii~ 

(l) 1- ( IE 1-1.- '!~n1 c··DD"~ 1'" E&~::\ft' * ..... 7rc·s1 c· T~"O')' J· I 'l' •••• ,.L, p ·•-i-•ili/.r+li'j-± ... , ,t, "· "'"J- ·t=;· ,c!;i" ~( b . 171 ~{!Jt LJIY ' r ! J\ 1:f- lhi (irr ~i~ :t) n· fl!. ,jg)' J ) -i<.i. ,) l ~_;/, Ji=i ;:Jc; t~, IE l-~'a'.( 116 ;l( i:i"J 3 flU rn Fl .::ri" " 

[0208] 
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~Jli1JU1J (r1 l~~ ;'t l·i1f17} ,,J1t1r' *t1d~:fffi202 l J:f (jJ 1E1JJilislot r~1il~{-t2022 l) 1FH~CPU 2001 
"I 17,: '·i··1+n• rv•,H 1/""I ··'-·~, ,, >·;r •y----.--+.--- C - L ''"•'±s· ')•······,,(;"•7 ·t·· ·+ •••• 'fl'I ·····•-,(;'••1 ·1-·· B 0 37 ['· (~ x~ :) L J L«{ 1}i p :'} l'f~j Jx 7/.il P_J O J~l; r, j t±~ p u t'. :(18,: fo. LI I 1H'1 .l.-'.E 1c}l 1f \/]...: ~ f j/ 0 l'f~J.l.:'!5 1c.t[' 1f 

fy:-r1 ff, fi1! f:J fifu1,isLOT !i'/i :iit~# 2022 ~ SLOT !i'/i il~f72012.:z.. j\i] ITT ~fy,:-r1" i!J{\i! ffl {l{i:rJ M 5:t 

0:1 ,\\!, 1£ ~1 ff- • f:k '1•t j;;}' iY. v 

[0209] i'E -1~~t; jjffi Wu rep 'SLOT1.x.i:ihlil'Ittllf1 tt.?§1m3ifi1'i-1itGPU~f,JHBM1Jfi~ ii ( f3u,fm8GB) llx 

(;DDF 1?1'•:t f,!l!- "-IZtA! s~l nrJF11J·.,,_±· •• G'Pl: r~, ·-'r!3 L:) -"-1'ifi JL--?t'.:f[il ... Jl /1[1-Jff' !-1-,~:6<1 ;ty:,f;"'-fck~ ( f/.;1jf11JDDR) :'L 1j:l-,q OT -•--- \.1 .. f!---,jJµIJ_LL. JV __ v'- --1- -- ,r.:inP,_..., kl.J'l-"L_.~ _/[tv-i, /.JH.<t:u:".11-l,J'I .~i=fw!J ,.,. 7'!-- - . 1"-·rl.ZL,_.1_ 

co210J fr:.~1 ... ~~tffi wu (1 1 , cPu 2001 :;r~ J!AfsLOT::&, ;ti: nJi1-:;i·~f?J1mt1:~{f !oJ ¥ f M•rn~ 1i 8t ~ 
fHT:o 1.x,tw:ti g*:11..\ZGPU 2010:ltJl1r5LOTt<203l}t: fi.ir'!Ujl;J~ 'f".HBM11..\ZGDDR#f~n l?*:2QHj8t J-ifi 1f 
tV.◊1:E ·:.fti~tni rep, ;:,:t T !~±{ifi;~:f,1}. 2015(/! JWD(f.JCPU 2001 i~>ttii} lliiWi·GPU SLOT1t2031 l2l 
•ls:~ J31i· ~r tz o fE tt * t,k 't, {t ,9':l iih 8J •• jit( tt $ /4> i:J 11Q itfd tJi t·· fff lr tz ~ ti " ,(<ju tm , 11J 1t ffl "it'd 
tTi ff l& fi~ 1~ ~" ifrT ~--.;1~Jt· fil )1'-MH& ff !ft Mt 1~' ti /:I:\ CPU lri iili.tf If-2 oo 2 ~ t ~ PlJ l~'i i!fzl Ti 2 o 12 o 

[0211 J ~ H ?t JJfJ, )5 5:t; iU ffl 1i _l'.iO Jif: 11: 8\1 DR AM9,itl1BMZ. ·RB~ J:'J: 1J !5ff 1J B~ f¥fi:t ~- '.1~ rtik ~GPU RS 
ti~t, -ft1'~J1t:x1-1~lu rnJ1 rrntt:rsHtt:8~1 #{i#i}~ 8~1GPu8{151m 8{151m TT 5x Vi~ ~twl itl'rGPu~N 
1-"'r. Na ·t,· {'!•. µi.; ·'•1• n,h J'.j·l·-''·· • .• --, 1,+ ·-t,· [''#-""- fll, --'.r• I\. ±f: =f-111 R1 ·J·t· ·q · c,,l{s: -tc· j',J,. lli 'C'\'lf• +'· ·c>'· 1 ' E-f,[l ·ch·· ,v ··"·· i'JI, 
J§;fj'J ·1fM'l fu'ftliU1A:c'J f9 :;i'f;f=Jtt-f l'J'1 iii'nJ'../ ,'\5 )J '/ t· ·n!1J ,-.:+ik1~-if W1 N'r \,)'di; 1.X../1'- 1,n"I :,,.I rt ==1 ~u fj'J 

[0212] 1i:: 7)) * iJcf¥1i-it ~Bt f{j17}:~1( i]J (,U GPU~(t ttITT Wfr~ iffi ')l Ji 11 ~r ;l 'R ff} 1% i~lfR rf ~~t 
'[-iJH~ tfj ~~ )J ',+.;_iGPU fi'P $t (of fl oacl) t!Htt I if J;i t(J f~ f Pt ti o f P 7J * fJc tfu fal: fl!~Jt S¢J f1r·I~ fr~ th 
l',~7 1-:Ef~•~ ~,r'~(,;[ :'Jt' f1 ,;:;., ;~~ + t)i I f,_:y'-,fd::~cg \'r-J:),;:,_J..i:f'Jr::i±iJi 1'r~ 1 ·1·:1·· 1:c'{ft1 w.' rr'r1·'10·-:1=i' J~{r;t. r-i<, T() f)i,11,~ ~t,-+,~I ~1 1 -i;: ,1'l,1 v'Si- -Ji-1'.J;::;u,•v/UV-f ---=-r::.,1:L,r,.,, i :l..:...,. .. --L-"l~·,,.,·11--_....._....__,,11 .·~ I_J • ~r~ .-i--.J'I'..:, , '!...,".,..l_j'I--,.--;,,!..;,,!--., • ,, ,ifi,,...,,1)~-FLIIJ/+\. 

u,,1rl /J.· 1·1, 7(_±,- ·.·,'r l.':;i';_. ·j'.1-::: ?!% -:tt JA_ ~-i: "8._) tit.:1 f·"· ·.* . * ;g,; fr!rj 4:[11.cf- ri[,· "·<; _x;: "•<; i,£:1.,. :-;:;1J ·./J+ r«1 l:f.: _8". i.:_,+; --~ __ / ..... ,.r,· /'.,~ ,12.c· J) [ ,,-\ V ~ ~- ~-. J...1: ____'.__L J51~~ ~~)~,<.,,:{J ... 1%-:::::-:?K. :-,v,:JXJ'f'-,A".._:r-:1.:,7•._ 11--•V--tXH..,Fj;:--J: Flr-J!'.J-'-·- 7"-1 r-1J::::1=1~,:-.-'G_-f=3 H...,Rb1'J l ~· 

~~ f.}trJ T f.x. ~P ),it;:k.: g{J [ff~ oGPU±1tfrit•n:t(J 7-~~ 5%({~Jt tf Jfo [BJ %..~i~ o 

[0213J -r,:t,J;±YJ.tt~tf];ili~Zttil i?,~ W friJ 8·~ ~i;1i: ({11/~0GPU, tt<~~) 5f!J1itW i'rU a-tr 1'¥fi:t11~ (·fV1!~0 

t jfL rf· fr# ill\:~ GPU# M1 Jl;:) *fl~ )tl :-r.: ft§j B<J ;{f-1~# ii W foj .1fD • ftfi U 1t Q it ~Hi :1( f&JftTefJ( /J " - • 
:£Y31{%un" ~Jl i#U , 1i~Jl i#U 7gCPU~f.J HH!J Zf fi~ ~I¾ 1JtfJ73" rn. !i'li i!ff q ~ Jg:J1 yJrEf'f,, ~rn Ym f~! jg T 
xi Jt[SH ~ss #-Mr-~Ett fti7i.'!l..BJGPUiiJi'~ m11n~Jt, .rt :m1fri,['i{'ig T:<1 TGPU[lf:l j~~'.)ffflt~irrb +.t)l 
i!y foJ ~¥~ x•tTGPU~Hft(:1(1 lf.fr#~i fitJt:&:.(t,J GPU/.1:~JL iJJ i'ciJ Wrf fftft" !t:Ur~, 't::~J~ HJ T trJt Lt~i;fCffil 

z ['u] t) J ~ BJ M 1N1 rt ;i;:: , '1'}1 :ifil 31 )I',; .11] ~t 1t :.4( !½J.x. 29] ' -~ • ;¥41 jff! 31 El t 11~ 1t- t&)Y~ * -~l~ z;fJ "{'r". is p;l;J' 

f;Ij_ • JY_;( 'l'i ffif.tfil rep ' ~f 1't Mt t~ CIG -!E B<J ;i1j :~ ftl: {.Y: • J2t 'ii Q 

[0214] 

:3 l 
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vii r;L 
[0211J ~fJ:tiO~ ~.fJft:t~i'EGPU 2010-E:J J;,'['-!Zl::rm~.;t~ )=;2103 rt1 ITT~ -1'-.:tfs] ITT§ WJ ~ t5f~;g 
2110 t.fff;1Httn'f:W:j ,tJ1Hx.f::~ t.~fYl: IDI tti'lx.l~~ f!iSMI3 t11' iXt~ o fr -;fi~~fYl +1, ·¥£·8':{~l't 
:,t··f11,~--+,,1·-1··--,--__,,.-,.-•~m ,·, \;'.-"'.r('-··'-•--+'-L •• -j.1.'"rh(ct.m:r11"h'·'-lo''J'--,·1 "' .,_ r11-jc;-'J 1JJt1±J.l!!.J.:1..v. 'fJ.1\,f!UJf-1!+}: (a) ),/wT1l'1)J.1\,{l:.lDI VHY'.Lr 1,:nJJ:k11 b'1J~1~1f1rt), \b; IPJ:sfuTJ (l] 

SMI3{ilfili~1JD.1¥JiFJJ 1ift:fi13, ~j .& (c) fnJ ~t i1J·i;z1\.tfrr2010 ( fx{?:1J~T DI ¥rlIOSFFfJ-ifl· ~OR%l!J! .:z_~ 

g{Jf.!Ji. {J-i'J! rt)±~ Jm:>:JTSMI3 l;;fJ,ixJ~j:_:t-}# oi±:@:, $: j;J}i,)( 1F:&lii7f~~- T fl ~J~IDI;HJSMI3: fr • f~ 
.··.-_t_Hi[I r+1 1".7 R-.ij;':[ ,+': t,·t,Jr,, -5-S' if> +if,;Jt~t,h; Y - .... / • l , __ ,,,,._,,sJ,,...,_..,......, _J\.-_,,.."'-,.--. ., _____.______._ __ ..,,. /.J. ----~ ,/;· ~ o 

ftj~b.t.ffi. mttf,J ti-r1t·--- fxttt{f1;Uii2109ft* 8 CPlJ 2010iw~b.t.ffi.~l\:tt/I0 210:3.:=$!-(fJ-i;/j r'ciJ ttt~ 
tr . .¥52: 0 {E • i,tj: J; fJl r1 1 , ifdJff t'fl {ce ;1Hi: r!E ID I tfk ft: ~l~' fi~ riJ § tJ W. ri±fi'% ' ~ -1=5 t-1 :£EI {,Gt¾ 2109 [i'JJ 

-~ ·r·t J,;'- f#rJ2t 2109 ,:;,21rni :.J·-: Hi 111J Him Ht a<J 7:T :tt rPJ 51: :rm ~:t ~t1 -t1: ·ft1~~ 1#:H~02109& 1rnl ;J< " -fx1u 
Y□ . ;it: t.m ~~ Yr (ti~ jiff ft 1"?1 mrJ ~2109 0r ftt:GJ )u rf1J ff :ff :xJ ·.# !zt: t_ElI_ ~tt~ Jc1i· (1f1Hm 2103) ~,o 179 
g-i;6zt:£Efigls:{~f~l, 2021 tJ:.Ttr ri=: 78%: ~ GPU 20100<7 irf :4'):: a<1 tti ;\R 8':i UPlf(] IDT -fjjii/1411, (fy!JJJ.11 }Ki 

r!ir) , +frl.~IIT'::: ff]Y.J;',f(: 8 !Zb.t.ffi. it-1%2103 i'fJ t,q~~K ·t¥-!zt:f.ffi. 0 ~), Llt li jt. tr []GPU 2010 tP J.tf!%~ 
+t ,11n r2-100~p,',11 o,:,i:'¥f_'\dfi'z-' 1·qJf'v,ij',----0_·v,t"1~ :k.:.,,/ - '--' J _\. d ~J :i-'.J 1-l'JJ:Z:A..'/~ '---; "'"~E_,;-. ,:I:.A,. -1..:.o 

[ 0 2 19 J +.--1 + . 1'..l, 4 f lf.l ,h . • z,;J,r ·[·11

• .-It, fi'i1 '·; rj ¾f ?, 1 0 q ; :;r, 10-I. tb <'? !;fJ, ·i,V $\'t [j,t ') 11 0 j,·i· :¥..1',+ ttt1 1·r11 
(~ f) u t';(1 ;/-j,j' ;4>i • • -~~ 1rr ./' ..,,u ~ ' J:..,..,_ ~.::J_J_. r~ HH ,_,,, - ._,,AL~ .. ---• rn --· ,/- 1/..,_ v/..l., .. rr....., I /s.J", I;:.~ '.J '--- I 1----1 ~ l:. ~~1 

,c:: rnt'=Ea<J l'f Mr IBH~ifi1nti~b tj1j ,W/., J:t:-Jtettg;·_f[~ i'H&tg1\liz ff. *JJsJe:1 _ztcPu 201or1~ ·~~ st 1\:fl\1:~t m 
'I -b~ I' ra , __ -•r 8 -p ,;., *' -tEi'.'} -.- r;c;r '' -' j--h '' le' nc11 r I h' m K~ '' ,·, ",+ ' • 'rl ,rn ' /" --d'1 Jl.W !f: µ':! urn 'I' Xe:~5-\JE,::aj/p f[,[i~ !'11 ::'"ii' j,; JJ'l-Y. tJ1Jlcir2 l 10d'1 xI:: ,t_lli ti'i'i ff] • !EXLd"i TiJ~i,1i2109; , ;-o/,")6 

i·1r· ,, -DI ·1'"· r-•-1-.,;, ,+, h , , •• , ,,+ ,,,,, " •• J 'ct,, 'h [ •• .,, "'('p· r "0. ) 
f~ TcJ 1 . ih1J ,_111, ti:. w J, T:JJ 1/<. r}Htr t, 1. H l-012':. 1'1J tn , L t, ; H " 

[0220J fr t~l 21 +1 fof1'. ;J;8{J "JcjfL f/iia.R" t~s:.~lYJ • frp~fJII. +1 , * § !zl:J'll ~l;:t1< 21038"0 UGPU[)H t:i 
:'i<17'.fi'.;J:~2(l j ', "ic:1 9 hJ·~u,(r &f-r .1=,-;~% ~t/; '=' +t; 'j;·!-¾;0"-/rl,:f11J ~~,,,lrM;:i,'/1$,1 1~2 j oq ,1,6. TIO'•'-'' 1fi'J ~'i 11-f::,m :-l .-, ·lt· i;p r:it , - ...__ /..:.; 1--l 1: -. 1-1 J, 1, 1-j ••~ .,:_j\. 1~,:,. .. J==L ·:L-... /)(_,.~.,..,f-:f ,.}L.!_. _£ ~.i:t ~tA l~.:_L 1:...,:_J nrr - .._. , o r L_, , '/, L! N.:..;;. 

a<1 HL1't{i.fiiiM 2030'1:;1 s t,i · l:¥: o ·;&tttss:ftrrJii~ 210911Ji,:1,[falf!'t1~T,l~i~tr:'i8t~1¥ • ¥H1Jf}!;Jt t;t 
isrtli11J: ?t/illti{Y: ·tit'J:.W~ ,!§,, 'lt~~l'~ ,ffJ~J T* El GPU 201oi'tJi}J i'ciJ ij~~+JJ3.t, ft: ll'!'l'i~tl'~ 

fl'LxJ r ~+,1f@lf1 i'JL1'¥fW1~~2030fJ(:/ ~jj fr:iJ Y:l!H¥:!.:HLR O _x,J'+ i3::~~ l1PK, ·ft-r£t.:t:0i'ffii]~)l: 21 ogif q 
ri~. m ¥ th -1sci'i1 fi14:i 21 1 o rr ~ f 'f ±1tttt.iE s M 13 ~rr ¾ , ;F 5t a 1tJr1i m T , ~~ s v113 flit tSA ~ $: tijJ w iii E~ 
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21 i 0jls [r-i] t~1!rt o 

[0 ')21 J 1,-, I ,, ,- ,-h t:'Fr' ,--- 11'- "('1-·u ,,,, '"""' ,_,_. 1n lJ ,,,_, ', ('[•L' "Cl Cl ,_, __ ,-:1 -•-t· J '-, I+-- 11/j -t,,'. ,,,,, -;,-• '•J, cm, "O, r:: = 
. , ,__ . '~ L, L 'TH i ~ 1:1'1 v -- l,i11J E. ;,t,lAtr:e: JLi 1Tv - , .::., l VJ i 1=1~ :J.-, Jr!. t ,,,~- 1~ i:-d 1 f ha i'&- L L) , IHI 

r:1}i~J :t{JLZtM~ B~ ~ tttiff~fJ!:-r1-t?:f/iLl~2030BS 1Jffl1Ro -~Jt i*Jti., .i3:~{]]L;fi~f~ i-fGPU 
201 Off FR #frlt-%{O'?./t:rnt2106 iJj !'PJ ~ J.~ ±f)H-tto<-1 #fr/\' {}t, rm+~~ FR:¥ tf} t~ tltF:/t 211 oJti'tl:rV 

*" 
[0222] (=E"GPU{Aii\~."t~:rt-F ,:;R § '.~l::£%.~~i',t.;/IO 2l03Er'Jrrj.'J<J!J1t{Rnt),J:XJ ,;· "~t:fJL{~til•'I" 
g{J t~tt rm' ¥Lt/\t m·, ffU~, YD Pl 't: fi'J~{tc '.k; "/]'j't~; li~iHJ" WJ ij'j::J: trU;\t:fi=j JJ~tttfu 11 )\:;;:& 't: fl'] c }-K 
m ' ' -r l "'T" ,,,_. 'a+· ;-c, #" ,-<-, J.L ,-'y ') ----~ 1-+· -'cS Pi:! : I -,-- ,, , fc'c> t£! •,+:: -rn ;.1-, 31,J, -6P ' '--• -:,i-~ A ',h--'-- 'a+· I-,;, # )--• 
ni Q 11Ir1 /1' r,1J l-'1~:i'j'.l=f ti'J ;,:c-;; n:,, /A i!IJ 1X {,t fax /y\ Tl;P:.hilfB J=J. ;i;1t11:G:/J '3<x.1li5 j](~ /1' * t!!Z M:i l1Yj'.l=f d: 

ii ,L~1J:~ (iJ1Jj,zD:tr -ti;:~JJfil-WU cp . r DI -~,f~) LIT;J :£_Yimtf\.\~ f1Jrf1 ·Yx f~JH ("Go uo") Q[u}[l'1.*~I:Dl 
ss O i~ Ui11J f,1 ~:tr~ r~it :rm ;Ui Ec1! 0~ 5zl:rm ~,t¾ 21 o :s , J+: :ti~ 4-~ :1:rt~1x 1~ .11'3 iKWJ:r1s rtt ri. ~ {JZ" .l! 1111 ll 
I 1<1:f ,~ fx:ilrH8t mi:ti#Ji#, -fHt~Ji:: "7f,l~iiiti#" t1iHffi8~ rti1JR 01:EI.ltr+::i t#Go-uonri x;,z(tJ 

-J,+- N-, ;,;; i,+- ' -,-J r,t; m )-- ,,{7 r.+, ', ,,, ,",-1,-• Qk' {) , , () N-, -t,· [''c/>' H',1. +fi. ',,, FO ,, /T'.l,f -hn,, ! , -, c, = '\ ' ,rh -{--• !-,' ~"j -'1',( L+- ,,,-, 
'I:'< tj 'J .:er: ~Jt i::p • P ,,: ftJ d: ,3:, 7:!J' kx. f.il lr't'.r ,,_, 11 tj 'J ·1f -11"· tii'l' ,'.IJ' kx. ;;z~- ( v~ .i"'w:., ,v11 ,1 Jic.:J t ,f'W 1 t: 1:<.t: t1±c -M,flc'< [j 'J 

co224J Jt1~-t>:tth, ~1j /2Zr:m!zJ:J~ ittR PJ. GPU 201oxt: g{J''GPuf,~~n" IJ~ 'f',/ EH:;f;st. GPlJ it 11. • "i:t:tR 
,{':i ~). [5J1Jt3f~ □ GPU ITT ;,H [l fi~lliiHh 1¥1** l.~Jf~, Jl{:E$tu-lJ %!g;§21101:..'.&3!¥.rilfft 
"(:pr ,(,8 ~5'f '£16,,1J·, 1 , "n'rl' r1:7 OW [1[JC'Ml'.)' ,{'W R,'! "niril ,r117 _:i::_y:,'t :;ct;,$ . /J~ :wi ~,~, t'-!<1 ?i1r· 1~fih • ;::kr ·[•i+- Ji,f¼ril}

1
~210CJ ...,~..,;!ffl___E:1_._, I lh!J1 ___ _..,t,~_j,.,0 ".n,~, - 1-,,--"-J ~-""•FJ~Ll•,,•-....:~--:L'-,_.µ....,,_8_7.,..._,J :1;..>..,._T.J_Lq1.J'-H _..., 

:lij'- r;:J1 ----•:i'tJ fq: "1-;J "(:PT it'/ti.l '~'l ~r:1 tl:: ~ rs,,\t" ,';l14 ~ ( {li,1 -trri ;j_: ___ _. /i),,I -,,\ • /;t;j ,ffi,I rj-1 r;,1 -----C'l,I ]' '-! :,,M ~ \ F iq1 f;l;. 
\ .,1 , .. l-1\-1:. ,_._ .. .., ,oJ t---1.1~- -~,.-u,A. ,n,u, ,,,~./'~ ,1___ ~1 ... ~1J~ .'l' .,1:J \.J1} .ufr:31~~1 /_ . .X....t---~;:-~-1 

Gpl, "010 ,-;--e""r:t'; •,g; f'J 1=.-,;;,-0,--,,J 2)1( '·±·,y.,_ L. '-"-fie1['"1 ,r-,r-•~--1.,;: 
y j ,'.. ,,i;:~;C,/J/4it~,~~,,:,:f>:.1.1n al JrnJi,,*__e_;t£r1'J )J:LlL']}\iL':,, 0 

co225J :t.iD tJ1r trt&, GPu_t_5 J::.H1f~H;J1:tffi.z. r~ Er''.T :(&ft Pj d11:tr:t.iiiGPurrfrtit§, 2015 4' 0{1sLoT 
1f:2:l07Z~(f>J f!ii)i'_J]'tJ..gJl;~t?1ifii:f01:(l1fi;sfJ "i~SL01·-1f_2:307 WPJ)~ '§1--i'7i·'t;J ·}GJJUl~-,j t:8:lrj ,(j-(i,W&f 

~ rh ',f,[l / st, IF LI!l l /I',./ •-::?, ,_L. 

(W1J!z11H}=Fil~f ~fi1'fSLOLR23078<1#ffJJX /~J/I:1~t,:,qJ 0{1 %- §) o t# ftJfu, PT if GPU 20101,~1 MU~~ 
-"'-s I OT ± r t) 7 .. ! L, _, • --('(,~,). • ., 

[0226] 

ii201stt-J i+ti}J fti] f§J.:lfizWJSLOT:.ff;fo, §. ~¥:fjl;.,( FtJdt,: 
[0227] s {f:GPU(fia W. r{ 1 Jl:EYt!t MH:& fY-81 )i( § GPU '.~O 1 OB\/ JJ 1t i:tr Jfttrt: iJJZ:l1';1tt~(;puZf Ml 

[0228] 

[0229] 

[0230] 

33 
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[0231] r3J J!filJ-t£ r tJd4 0{j ;t!l itru '~\i.i~N: {~14 ~fj Rb ((J ¥ T tx 14 trJ m, ff;!]' E?-iXJ T1r l)r~ ff] 'l~f OG 
~~~™~~tl~T~~#~m~*~~~~fy~~~~~-
[ 0232] - trp r-;-1 -=i=~ t~tr ,f~~/~ -Wt ,1+:, * ri\, :k:r1 furl,!] ~/"rt r-T:A' i i11·rt;i rn ( ,lij1I fl[JO- "err·! ) :tL •J!J r-+i/,'llli A,!J ill z :1,17 i;i) , , ,w J / ... , ___ ,.___ 1"!'LE-i.·-1,, -...iLl' 1-1 ~, !I u ,... ..... .J-t: --'- , :1 .m , 1. ~-)",.· t:--1 uv.!._J .. 'l' ~·, I-'. m .. , u tx.. tq ,J~ -Y~ 

:p:1 1= ,_ ·- 'FL /;<' jJf, -• _;_ 'ft:J r-'-• 'fr--,-- r ·-, f' [) [' ,, (} • {) ,,_,. '-'.L. ' •V B"- ( --~' ,l;c7 L, /: -l:,'1"--'-' h,'.· I,'· A '1 l -c, I) 1, I +r,, p, tt -11-r -'IT; 
11'£-:f+, ~_'t;lx. irr-J~Z:)]1'£,J, )tr fT[J flJ U[ j L l . 5<.}6 /~~ ,~, U~l'..1\J r;rJ 7'.Jfij -~ f"t:'/rHi/ \.f,j\ JIJ l:::A rn -,]'), U<.~x 

f,t'i :tf\ ~ , JHl :d • %t: ~t Jg~ 1£ =E :tJL 21 o 3 rt1 t~l fT F0'5 iltJ! ff~ 1~t if'1 l~';ri ff o t§S it t.~ r'Ht frri ~r'fil:& 
t,1,,{Jc J,t r. ~,1\ ::;= t, ! ff~~; ~11 i'l)l r•f.1/!, 'rtff >'~, -ff.ti fti'1 fi'"' ,r','.,'

1
,cf

1
=- 1-1<1 • /E{ ''-',+.L ti=j;F,: 'frt.t,"1 ~-'il, ,C,\ ""-,If, •'v.J ... ~ .. ;\, J ,,,, __ i_~'!/ul,l"J---11....,X~ \_J u!1,Q___E!___~J' ... r,1:.-\,,__,~-..LJ 11 ~-, 1---~f\j J, 1-i~x...·r ... :v-,./1"';-.i_~ rrJi:..:l'. 0 

[0233] fr:.~-~tfHSff '!tXfHfUttrr;u '.i.EfiiJi'!J ~Rmt~ §Jtr~APiiJiu m 'Jt Elft~iH tB fffi gffffig §.!f1' 
.1~,-::. r'i<1 ,L;rl f!E ;1::-1• 1't· ;y; 1i:l;,,fi1:}1'

11? --- . Cl)[, p; ',,, :=9),1 1~ ~_-_;- ljf;-!cfr1. "j;f;t_;-;-,•-" ,J;n tc-1" 1:l -1t rj-1(', Pl I¥',,; ~llllif~ \;i'./_•· 4:±c.+&di<rr"ff~ ~ J,,, f-'..., !l:.e ---;,(,, ! - 0 - -"<--r A !M -· L, ! • ' ,_; '-' .J _F-.. )> .J'!,1,•~-£:-=-l- ! "l)',, J"L·... V L, !11 .J 1 /" , .L '- r\~/. lr•, /,1•1_E-L1~ :tJ\ j_J _, 1, _-o,,,.., 

"1-'--,-B-mv-•+ft:Jf-'-'L'-'-'','-+'" - •-••-.TTi'r1'- "J.' § '+H1--1:1-L'f":-,-J1,, 1r111'-J~~s· ')'['"i''•)')')l ')')o~~+"· fr IJJ)\-cJ0,Z:.!Jr£,J,;5zJEfr:;7Jq5;fm'{;,-.,;1:'1'/l0l,t2,,olt~J,£lJ~ 1i; f11 1JP >:').]J,"rl/ 1~'. j 'u :o(L,,),) '"'') l'B.1X. 

Sb t11 f#U JJftff frf) i;i , .[]:[: t'i1fJL ff}] {EGPU i}J ['ii} :=1::rJl. {Ji} 'i ff,] fuhl ~ fT ~i,z ±Al t.iJ fiiJ GPuf,i} 'i ~0 !J~ k,~ fT rH ffl~ 
'ft. d+t} ITT 9=1 !!Fr ftiJ(~Purr-11f1iblffiJY:.btitd~ };-} !;,l :l.r.llJi!Ht cj~>f4 o 
c 0234 J 1.1: :~: , ~ ;l~~ ?t xw, tir ~g :-~ :1t m = •wa if. ti( i51ft ,~z: rti m 1!iffi 'i. 4:t ~ 1R ~5 fm: o j! ft ~t * rrc ;('r:. 

[0235] 

[0236] 

/A[)I1fEI F~ ,l,:.4-,,wiJ tljfr;1T·l" , l1 .,)l=:J, t..., /'f':J-' l=lufr.L_,.../:,;. ·1- _, .. 

[0237] {f 2403, ::l0 t~Ht-:iJ:3'f.Uzt3'i:1( s !"1 IEH. ri~~.tt ~ ¥r: 5:r Ii~ 8t !tel¾'& 1:i'" i'E i>t1 :rtJfi:I, rt1 , :is r:iJ.ifil 

i1tX14f~! J:tJAP I iJI~ N:1it:l{H!Jdl3tx1~.*R 1iffi11$~hlt=t 1til,·fimL~ *:i J;IJl (VU tlr1t;;,, tlJ OpenCL AP I iltil 
,f-fj) "/l~fifi 111:f~trrful]*~¼ l~J lilltf N!ftMi~l:ff~,-# Ji]r:ft ~~ti~ PJ {Eit~n· JY:l {E +- HL !~J iillt'fNs· 

[0238] 

ff. Eb {i: *) mt1 ·~13AfUJ:.:Jt$.) 0 T.fr::ti'i'i.i11sr/ 1Jf1 ·~ PJJ8 ·~GPU.t~{i~~r1l½'~;>lr~ t] ~~Jl rW! :i!fifJEr'J 
t~{TJ11J!~t~1J', ~¥:t&i~i»Milf-!ftfiif~'r!~fr~ (vUilll1\E! H:)IDI 13/J ix.1:.B~CLFLUSH 3tUJ1,1i) o{E- ;M1?t 
-·~' t ~ '-l:'L1R-'.L'' 1;;/.('1-,r,-"~-·,1•-.t'',n--i-:::+1 _,-- ,, ,V7*'-lEi'kt··"~4',ll±•ffl-l:J:JJcrt>·-• 
r;Ji', c:p ,GPU{E:.t + 1) 1\V'CffJ ':t'J.'U:,7ft1! FfJ/L 1 • 1A1T' ff1ij:,!,)(jjp'fii~~Lt~~r17J'c:ifl1?;~ IT 0 

[0239] :{r:240:-i, 1Y,5H[i::i'rj wlit& 1:d:11.J+1Zf:r1f*" iYLl.tz□, 1r·. -:frf1;,i;fy,\ rt1 , ttftn!:1-S • t·F£:t 1~API 

iJI~ ,tf] (W~itn~,~., fB Open CL AP I) l].l i;,tf;\'J *~j;~ 1T li\~tf¥ .fiX =tfJ7, 1JITT\_rr o i~ .i;fJ f'f CIJ ~ff~ -Jl1~{fiii\Ht}Ci~ 
' J,~fr~ jr-f --f-• ,",., B -,·; j-( 1--.. ;:{(· s;J• -,f;~ '--i-- r,;g ~ f;f 1· (, 'c!c ·•L., ~f J'. ' -'-)" !Jl ,fff ~" -t-.i'· ',j'• -·• ·--J ,.,, c~• ,_, __ '-;f 
fix:.t:'.xx, 1r-' '-zs: ,1·~)[ tL Pj ~l.z.'i'rE¼~t1ltn:-ff-t':? rtitFi l,t;ZyJ (~"T:>t Ln:i:cE. ®1~7,,~!n P J,;cfmJ/J 1r1.1, 

[0240] 1:.;~~t JJm{11~ ~ti ·1-?l ,t 1")Ut:l£ JfiTHR ::¾rii5.lJfil o fEwJ t:.~ l.ffi WI ;f,110 ITIJ tt-J _i;g r Yi/a {Dl~ 
'j;JYI, , 1:'.trld,J' t?Mrj ~iJW)n1 ;r: ~H~~ fFi ?t l}t~ 0 

[0241] 0:x,t;~J;.g_ f.YJ q:r 'X1f X1~1-.W~fJE#iit-i'll~rflJ B{JCPUifliGPUiJJ rt,J : :r'r1AffSLOTi'& f'r 0 
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§lttfrH&SLOT~il!t'?t:{J.2540 ~). Vi= 79 LLC 2530~1i~ kl~ tft!j} o -i:iJ r!U IOfit1&2525!-&:{Jt~1 ftUT~SLOT 

i~1i:B tiff2540FJJ VJ jr:i), !;J ftlj*ffl tfl rt1 f□Ht8<J Wt'i.,t/1,f#J o{£-t--~thfti1>11]rt1 , kf 1iJ fi,l::}=j=j(ffrr, ~*' 
{'t; ; ,lI /,,£;ti'.? r: ;1 r: ( iMj t,1-1 ;# iz•] 1 \"i _r, -+· ?'( 4;;_; :f-c; /:¥ E;,~.C) c; c; () yJ-;, rin 8';J I ll1l,fi rJ\I }"::-)· ,,,- l) p !\ 11 1-i 1';:l< E;,~. ;:55 C ,?:£ Li_i;;. 
r,,,,.,,1::Y-~,-J,~•)±,) ,v· >'·-, rfci_;.l 'LL J -~r::.;r,::-;.,c··1-r lfl-pifGuu ,,,,, IJilq, ,i__:,_,_,,,'-,,,,,] -u:;_,_,\,.J\··,-:,· .,,-iaif, e_:-(~_L;J,:C:)L 

11-fit'~ 1iJ ;fu m t§Xti 9! /f.Ellfl;f:IJ EJ:!:{f\::f;x ::-t1'J'.J 11-/il~tt;tt) 0 

co242J /f( ~1f>'F~j,:J:IJ,~ (Jl.J - ·r'-~,t,~~~ 1110-r:J :f:u m+)' r><: at ;P'-M'f g*, 0 [5f1261J~ tb 5:Td;i!J t:t0~1 /j-'r rx: a<-1 #itn mt 
2655, ji~§.:rr1;GPU ----Jf,~ffJ -5'; [X 2651 /fP *fJE:{¥,/ifJ:g! fr :X 2650 o ~t:,};JJ1ft7U kl~ --i'- § ti~Jf!:f'Jjf.t~r-tt: 
fifrrm BS c.tfe~~E o 5}fX~26f:i0-26ti1 rjJ MUli:Jftft OS, ~J, fr~~~ Jl,J-----1~F/it·H--HJ:i (6_) (NUMA) itt~ti 1

t~o i1E-­
t·*/iili fJ1J 41 , ~l~~J:lfiIJf:rt!lilXitJ;fffi Jl:f;'! ZM' F 5-J\ Ji![c,~1- "GPU ·Jflzff.J" '.n"[5<.26S lo r:1:H] '!i'\01 ~~riXiJJ;fffi 
~0,:,;;r111 (t~ \/)l'PlT~'JS(r,'{, ,CLj'''~ ~'.)C:;:; i 6{-1 ;J\.1fic.-1 
lTi:::.:::1J-:::::1:r=l'J/•'.JU / ...,._/~!=""l'JT--1 lif't.l~, ...... \JUA~~'J/ :---: 0 

[0243] -{±: ·ft,:kJYl41 ,1:X.xt"GPU -r:tltJ" frlX.265lJiY.lfJSL0To fiJf~ffj SLOT,%13s.tl#25l2 

:;1U~rnlUW11tx" Wtu.i9:5E ,1<;(:E:'ffi: xJ~t ~}tx fJf.JCPWf:IJI/0 tfj"friJ "xJt· "GPu~1tt(31" ~flf] (it Jif1:i'f 
•'PT 1±1a1,-.-'rJ',f;f'2. t.z (1 1 c\, ,,i:::.10°--L ,£..,rob ''k ,,p #,.•/6th -~ ±;;;;; ·j'-f>c;:113 2G"O-"l:t. !If; IF1: ~1,~-l·Tl)l f·" ~~:: L' I J I r:J:Z. 
v,_ u.-"l'-:>/,.,[P] .:f:.c,t,;::1-: \'-''-' I c,U - -"l'-Pfl 1 ~\l Tfif=>-LI-LL1r,-c,l, ¼-':cto---1•) ,)TS:.Jut ') o c;<_-.,__-,':.i, lJ ~, j> -• _,...__. '" 

[0244] 

f:\/L'!ffi')&Lt1 t'tf.½i~il=il±l~ 1?, ~"t ;\j{:ESLOTrtti:titftf-2512 Cf .. tt!Eit±:tfM'i[§:2655 +1tf M'iff'J J-.SLOT 
zf_26:=i2 i:j=i i!Hr •~tt" Po W:GPlJ:/}tlff itit/i'£J.!;.1T, 1Jrn 't PJ r'1 fl} i'll1 -i:Jj j'ri] itJiWilr f(1j::f RB i,=jCPUf['j t:IJ, 
1T " ~n }~ l~ ~ t& ti Jt· 1 t'- fsiGPU Wr JHH'f , [111! i# l{?1. Wr wr~ Jitt rI ?Jt 1tz: jzdt~'CPUlKt ryf j::Uit~~ 261 o" 
[(\/7,4::,,-•J ' m " 1'Jj ']7_ •--• ' • ' ; ' +,-• ,--1 '! •, (' <•D" fi111 ' 'T' ',r ~-- ,4t 1/' /; l•* 'I' •1•- ---y ' ·· 1lil.\,1.f(wtx.1T {f SLOT 2652 1[! i9:li. 11%it:i; 'J' GPU,fiiff r':1. , 1% X•T1l:iitJ). 1Tt1'] F{'l. !-.. 11',.,: hii!Jl P El 

[0246] 

it ;?'{f ':' 8, -;",;- as I1/J 4- / Jl'! -4-rt: J1J S{J % :ct rt11 GPU fr gtf~ 1: f~ o tt~ Jf· , GP U·G~ H~ ~- HJ Eg iJ'qj * ~n / iEtti 4t 
;t=." /,,'r-1,j!1 hf-- +FF!~~ :t[j/4r·'J ,A\. /-tl~/4 R :X)<...t:.1l:1xJ..:>:-=2.~:-==-_q_ :;;r / :Jf::1 -~ o 

[0247] •1-lF !;i F}.'t,-i;i~ rh '1~¥-:j ~* -J7 
+\. ~-"lh'J' f!f,i-;;2t:p ~1 !) i J.:/,1: {/±i: $ J1n ;*"r+!'1 p,;1 Mr,~ .1:7' -r-rYJ'. l,i' l- -",;: 1~rri t:t 

- _ _,,.,., ' '.11---!---1•"'--'.-.. l 'T: ,lz_,. / ___ , __ .r~ /'' .q r ~q ' _.,r.,-J/'-.- ! ,_.,.._- ,'J ·'-'~ :,..., r~-.J m r '1'·-=f· V F,l) •• •' ~, J ,(+ 'i:_/'., ¾ 

tt~Afflffi~.m~t±:~Aff~®A~~~~~-~~$~~M~T~ft*~m~~~~ 
1:,11 i~Ut~ 8-,9 ,111, lfJ O {£ JJ; 1if}Jin~r, -F ' .:f::;xJ;Z_,~p tN f iF :l1Hl"f; :H~ LJ l§r:%, t:ifiJM * _'.& 8f, ?t mtd:71) FJJ tfB Ti 0 

[0248] 
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[0249] l1B 27 }:;:_~ ,~;j~ T ~}!fir. 'i fJX'~twrJt:x.RfrifLfJ ~~tt~H9Ll l~S -1' 9/43-· 1' h ml bl'.J H Jt,Nt -~ t,'f 
27OO8¢J HII~ 0 it-~*#Jt27OOei.ttr/z.Lfijl_ r ;%#Jt27O1 'A~~!ZLflJl r **JtJtrf -1'-~ *-1"·!,zl:lE\1 ilt 
27 02~;0 * fft~:;+1i~ z,§c27 04, NrJ:J~~1--- ~_Q $ 1---!Ztfli -~:f P l1fr;1&~ fff. :i+ iit'~ff~ w Ff.i!Ji f'i3tt1i jffl 

'Nd£ 1-I.llrt11: pJ ~1{Jfi5·#1it{~~ "1 1 ,rl3:2705 o#·iffiiffj 't' 11i2705PT t~}~f;; ,ltttl-~~ft{-· p;j Q~J ~.1r:l{ 
(J(l .ffil -(,+. !h i:i]. l'i fl?. f~t· :r'F-----Ar'· rjv_·,?; ./;,..._f ,t,~:rER i[Ci7Q'.1 ,+, if. /;r ':!c[ ¢ .i[~2 7

1 (l')"E3 [fa ,:'/i {~<,;tif>1 ·2-~1- OcJ -~ ,--l ~ J-i,✓ r :I '...:__. _ _.,, ~JJ.,,;.. -•~ ..-:;-,Al ~y ,,,-....;.. )-__:t ,:Jl-1 '-' • -· !-':'.I O 'I J" !•i=I 1:Jr, , ! L. · '-- , .... _____.____ -'---1 .-'l!l , !--I t.,,:::c;..c,lf ~ ._, 

0 z. -~1,d,2·1·11 "J,ffi/_'.._ ·r 101 z. %;.{t;.2•111 ,(,,J r,,~-I /u~ rt] !~2'7l')'7 tiJ·:.2-!'··11c1r+1 lFx ifJ'l': lcl-;}8 ~1-1t{ %;.fl.';9•700 
_J YJ,-..-,11.,-~ - --t!;IS W o -/ _J /J~,,.-:JL,-~ ! - -·t'_ .... Ji='=J _/ -- -TL,-~! ! , r ! . .i(~, -/ -r ·1L ,- _:).., :.::t: :V v! -:1+~/.r-i,.;,_I1Jl-• f 

f:.11;~•~ tH o{t~ ·1'-'.,:tJAti1f1j rjl '~7 I/ort1m27O7l~it8<1 ·<"r,x:t t--ii.f'.1/~* ~:27 lOA r'iJ u fJ,}~ J~ +. 
M ?F ~~ 'fil ., ~ fill K;l ?F ?Ni. lin-tz ~1'u\. A K;l ?F ?Ni. li o 

co250J 1'£ -t-~,t;1-ai w11 ,t1 , t<l:Jffi r *~1[27O11?:u:~ -1--:s« ::f; 1--Jt q-y 5zt:£m. ~:2712, Nili --t- Ilx 
$ "i"ff1T )!.t :ff.*~ fg,, l±l ,hl t~~Jr ifu:ll-H {;=f-'fif J{,?r271 :Hi'l1t ¥ {tMd~/f 9=i &27OS O j,~ 1ri i31IB&271] riJ !)J 
R 1-r -·•-:.:' s u.,+.t ··--r, .. ·c ,y,•;¥.J-"1·,·•rJ.\l+.f: f' ·;ic··· •·1 ·•-v • J.t· --..--!'!-, -1-- - - ' f '!--r '- • 

1it LL:~:;,;f.. ~: 8'.J ;_"' t-r~J,U: 11'J ;lJ.!1 ,f§ i'JJ:1t-i:r 1x7 (}')( 1.1} t:X. ( 11=1.l.iP uI/,', z • • PCI Exp res:~) r,1 8'-J ~,,~, ill 
nT l,'1 .,re:lll± f1(r' J;>l;__t~,: i'lJ:-,:tJ l.~:i:f,: fl rJ\1 ~,¥L1'tf f,f; ;}£1 - -P--1- ·/:'- ~L Mi' h11l rh -Ai rJV J;A1,Ji: 1:--i·· l.,+ £ff! l-"i'.:T1' l? ;--•_JY_,...., - :J",/ ___ l.,__,J1\~,'-L.-!-i ,",.!.~:1---1!_~,f.-------l,..-.,)l,j~ 1---1..--HT'.Jv: __ . ! j......_j.Jl..!Jl,,~j, ,..-:;A,J_...,,..- JI: _,H.,.~,_:L1-1~~f....l '---' 

Jf:; !:& !)J H· Ji. }'3 r:p ,c.., (1'0 ft' ff' i~ r!1J ~: ;it :fg _* f:3'E , Jif1:1f * &'!c fl Jlt )\ ~: ~it fg t~ ~;p / i~&'.t fg *tit i;J'i' 1JD 
i.fuJ& /~ ff (MIC) 51:t :fljl ~ o 1£ • T 3tb'Af J'>'ij rt, , · //- :S« $ //-}j: fr 3<l: :f~ g~ 2 712 tf1 fiX ~ ff1 :!zt :ff f * 
t• • rr ~+ ['"' J~" , i Yffi _z z:; 1 Jc-,-]· 1,: ,L Iv- ,+-, -[ 1-} ,+i-i:F,2,,()7 -"Ill _,..,._ 'v' .,:... ~ -17 A· □ ~ ,,-J~ ,ca., 2'7 (l 1 ,-h ,,.,. c,.ft.,r!Tx~~ t; 0Zet;: J J'r;:17crl ~,.~ii--1]?c-r't1J ,!l ,M 1 ,,,'IJ'!L'i b·J·· ! !,W,:37 l''-rr,:7)''-t~fi 11.1,,tf'r· 
/,'-.iA L' I (""" __ ,_. /,-.. ·;i~ -f-7 /,'- _•J. /•-' 'l Yf" ,,cf 2,., 1 ) ,__. --··r J\' •-1 -J:·•· f=i __ _. -'-•-'-• 'h1' E£I_ cf1·· f=i -__ _. -'--"r r··1 (- -+· __ _. L' I' l\f r 'mu J::i ~c~" ~ r EK_r, r )HT 1xt: :tI ® 1 _ :..,_y1~ ~1 . .--x1::_,1fi 2lli. ?Jc.::r.:r: rrJ-i',i'r /1',, 2lli,)J, 1J; ,:::,p: :,;;;; J::i) .--A 

·9, J:l)l §1J ·/-t- s~i :$-1- ti, 1id$f 1I271OB0~1 Jl1~H'.Ui 0 

[0251] i'E 1/0t· ~fn27 l l ~, .~&'JUJ.fl ;¥1 ;n:;2714 riJ!)J, j_~Ht:¥T /04i;J;'i2,2707 ;1Z7'..iir·J!U¥~tft 
2700:NlfJtrr:frlltflf{JIJ O I /OJF--J.~27166J [;J m+aJiH;HJ~ u HLmU ~:.Z?t3:YJ,I/Or11 HZ27O7;j<fl nJ l), W:Ji)(JSU 
= ,,~ rt1 f-K1 :tt/+f; ~11't ;---t,'./11·1 ~ f" ,5iffi;J '.ll1:2'71 8 •i::p / q_l,-']r~J': ~ fl{.,5iffi:1 '.1"'·271 CJ ~-J' P.x_-~jJ ~-J' 07. c/::i ·-1- qi, ! L--! ' ,---!-.,_.>·-. il!jl=t,-J ! '1,1=f_.f,-l

11lJ.~f_f.~l=luTit-l f-'- /j' j ..-7'.\,.,LJ ... _X!/'>~j .... 1_1,,_1=1uurr ' ,., -- ,J. -- , .... II-U ' -7'. 

iii~ gt)j'~ • ff']'~'~ V,x} ~:©:~r-~~;f O tfiriYj ft:it~l~ fi§,27 l 9TIT l.~ 1~:J'gwi -Fi' '1:L51; 'Qrt_fr~~ i"tt (NFC) S~)( 
~~-Ar$~+r~~~~~1~~tt¼~J~~~~~-Ar---~~Ar ~Jf_j --~X~:57 i JLi.<J<:,...1u .... ::X.jl-t_"'.J_~:.:j!.J i 1-IJ·,,,.-,'l~:/l_..t_f--{~\(._.E::L i 1-lJ .-.?'.!:.")_., o 

[02s2J lt w * Hc2 7 oo nJ 12.1, H-:rb ~cc~ :rt}tJ1j~ tB s<J A 11~ U111'+· , l~ti1:1;: ~4Wf·· Htb USBBXA {tri1w 11 

J!}?Kft ':Yt{YMt~IK;:t~f_ffiJr:' HTI!YJ1 IITT f}~1~.'tJ~'.'i/f. 'm riT [j 31 +t_~ I/0 't1 lt,{27O7 0 ~ 27 CfJ :j:1j, * fqitfj{f'j: 

2712 ,#1~t~~'t,;j;~2705, (%t-) :!ZU~ g~:27O2:tllI/Or:{ 1 ,m2707 r:iJ l;J,~J=i;,(j~l);t:;; ;LlfJ:.,~iJE (SoC) ~ 

t:.ix lt! fi';~ r:p O wJ ~- 1-\ ±th ' it- ri -* f$f. 2 7 0 0 ~fj i't tm ff ·w:r !)), % t.& flj Jl '1'---!11~ 9=i y ni fix H Wt 9=i * fJE 
(SIP) t{e,~." 1±Jt 1ttriJ'flif11J (1 1 , i+~ *iJt27ool¥I *1111n ft1 <'r" J, -~ihJ- 11J ~J. ft: 53Z.@J :t ,/:'.i; ,Jtt*t1<: 
;,_j('"'' 1-h r;r;.'+._::',7+1· :.L-!,H'jkhnTJ,: /--- *tf,l ,17-l+ LL-}•1·j,h77'-t,·,-\'·+,'\'-L-i, /l. '1-h±,-7::1,-z.~ 
\l~ _,,M) I ~ ril ~~;c_.,;-1 1~ ~ ~1J t-·" ·--~ J, ,,.~ Y •C..'l /-: 1~ ~--~_.kt/JX-f.X:,>--+(·;--L ~ J-f 1t~t:JL o 
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[0254] 

:t11 :ff' riJ ~J +l~ 1Jt'fif{ .~:ul ff1rt.~&, Fir:~iLHHE :rr@t!Hf rt~ JJ/__fil;ffl'-P-, ljf:, (:% '['·) !,zl:Jffi tft27O2 BS JI~ 
il::f P (J;"'r") 1l1i !,zt: fl %,'i2712 ITT ~!IO {:f,LJ ~p' (E ~~::'.tt:fi Wu rt1 '* trc:i+frt ~·27OL; fi t}J,: ill] T: {liffi 

1

',tjfi: •1 f:f~ 7 6 ( ;;<' -1-) h~ {lii '.elf 2 7 0''. f/111tAif1 .'JE 'fff ~;7-. ,h 1'cf.l1''¥''~9

• ;:f1 /

1x?,·17 0:~ l:ii (·~Al) h~ fEFd ':Jf 2·1·•n2_t, .±r,}j A._ __ ,,::,i., 0 • \_r7 ! / )!,.L.>-_~_.1-1,J ! ...., ~ • .}j"'-, j __ ~/~X, _ _E-=-l.--c.T.tti ..J 11~---c~-r l TlC(...,,/ c..J/j' ,_.-7 J )!,.L _Li-:i,J V -J 

-1~~ jtJriJ ~J flJtl~ici'J rt<1 :*~iir~d'#i:li-~ 111 27 F1~·tlti1J(i1 'ff!S f"f o W1J!.m, ti: ·1~?W¥J 4i , #fr¥ 
.~ ;hc;;2705 t1J ~JAJH;;),7SJ~t:;t,fi:, rmuor1 1 .f1:'{27O7r1H\ 1&:%~7'.l~tfr: o 

[o 256] [;,;] •) 8 i\ f1! /:]·-.:, ·y· J.;l;l :i1~ /r •. lf{f, 1,;ilj t'i, fr_ J.'f iJ [, im J}~, 2 ~ 00 J:t ri·--. ,(+ W! J}'i; 1/, Q On 1'i;J: ::!.. f,l, :,,'\F ,{4:. m I' I ,{ii 
_:._....,_ ..... ,r.:::, ~ ,t:<.J/r_,_7.,l,~v 1----1:.,71·1 .• ...,-......,. .. __ ._~Ul---l ,._.,, 0_;1' _ ........ _ .. _:L!-1~.f....lU VI-I_ 1-J 1r'f-,,",! ,.~,_;t_ 

:ftf; *~ 2712 rfJ JE 1>.t: o 

[0251J rr:. ~/i'-~t 1ifu fJu lt1 

, Jt 11·· ,!zJ:::E1i~28oof(tt§ Jt 1i 5IJ::H¥1 [j'L ;c28O2,, t::1r li~)t:1:i- 1:d:: :HH.m Jc rn 
:rt 1/0 i¥1-}T:280 11, Nd~I/Ot¥1- •JG ~~-fJ/l-½ ¾{thlt.HE:!Jtr :lf {r xl: rm 8:3- Jf:28O28"'1 ¾ ftlti, 1Y1J ri'liffl (§ o 

l/0J¥L;-c2El04 J:JJ l:J, 1:'iHftt:J};¥Jtfiti. ✓Wfi'_ 01:E~·t-~t;J}fli{9LJ ;=p, r /0J¥L:;c2804fi [l-J i:~PDl/{ie§.~'i' 
h5<?705 ft.;J ,l, 1G(fji~ r1: 0t,-:tl:: Cl ~~: fli fTl _,ft. _t; 1t,(1h-':l* $ 1,$..+¾ ;i:z {;¥ 1}'i; r+1 1 i:X27O5Ei I/ n ffl. /1 2ROtl ··;, i'sl 
T1--.k... r-1 r 1·)..'._ • ..-::,\.:... j ... ·ty.. r~ 'J .x 1'-H ✓-!"- _J,..,.-... ·--• ~-.E-=-i.A __ .:f.:_;,,._, o l-l ,.-t] 1-=!l-=l 1 T. __ , ., -::.; -, v , _, ..... u • -<.._~, " 

tfJitHUflrN,illHfiixtlfi\-2713 o 1i:rHi1tJ~F'j'1. 5L2802v,J, I /0 1'J'l ic28O4½ ::ttJU~ r:J 2806;tQ(r/i:lHl! 

::ZJZ.Jf*:2816:tiJl, .:rt rt1 , t.fJltt IJ :2806-H}tl!~ti& B.t1-\1i-!Zt:lffHift:1¥J rfri·,~, J'f-:J::l 7+ Ht <>G1:JZ.Jf 
;{: 2s 16 Ji Yid& & :Jjv1r ,rt 'fi# 'Jt j!~ ft; rr'l 1i'\'i· ·~ o 

[0258] 

tti1JJ~~,At'P¥i-/i> flt r ,(t1%:ft 5! ~ i!J §Ll iJM2808 o i± -1'3tif1t~ifurt1 , §Ll iJM2808EJ Uklllt l~2810fr~r"t, 

Hl'r j£ lf.'il rt~ f[l \'lj~ tfil_ )JX lriJ 5zJ:: f:ffi W: u¥ Pt 11-U 2 812 % /2t ft·~ riX: A ilti. T {l :rm B 0 (:[ -1--* ME 1Yu 1 !; ' lJ;',J 
D.!'.i,i 2s1O1ifu 1},i:1:E ri'iJ 51J:::E11~ *~+14 PLl 2s12ss 5IJ:::ENI~il'f:J}:& 1-E·%-z rMJ, 5IJ:::EEI1~!l'f:IS!f:: Y1J:2s 12tt::ll T:i,fn 
+tb 11ft] _fl'}:" lf f{ ht, =:r--ti- -'sfr;1f i< fr±- • .,1,1,_.,,,. /J-JF Ih1j c~a ·J~j Ji'r '}~28· 1 Of~ CR *t- ;!"~fr J:', nil,,~ L +:h j:--1. f~{j lir1 {¢ 1'v' 
..... ~ r. _,_ 7: _L_•~ :;t...!.. "• , .J /1/', '} ,. - C...'> o !- ~ ~ ,. l!..'.i [l , :1 I-'. 1~X -P!-r ... _.__, 1-Ll '1--L !!J, -.' _1J !p .J --6'-r _ _l_J '1.1'1.. • 1. ;-, .., •---• ! , •"-

t~it, N\. rrIJ J.;J11ll£3z.t:El¥,[ilf §[)28121:.Jil,fiBS r~tiH¥.1 1~l:t1frJ:i- ffiJ:_ F •'ll:. mJr~ 01£ --t--~,1J1V:i 11:1!] 't', 
I -,fl !fx f+ 1iJ ~), fl f+J :F 1-- ~fl Jf; :'.it Jill (] it 9=i rr'l • 1--::3tHiE 8JJ r: ff Jh 1ij I;), Jfi T t'E 5Zt Jill Ft Ji U 2 8 12 J-_ 

itHJ- ~,i/J ffl: 0 ;rjJTJ& T il ljfUf_jiiT 12~ ril i,),i/jffl:4f~t~J.2".tl\'U ¥:il r9 ss 1!ttl ffl: Piit'.,'.810:@'.4fl: §1 z,}] 11]' ii {f~'.2:tfff~l1$ 

1u2s129=1 o 

[025Q, J hj, J'.Hl 'i1 ±f't['.k -,::123 j r2 ·,-J· r:: ,,{c--1 *=t~.%. ,_, __ "1,1" /,'-. h~. ,m J.in:l't: I AF,i-f11 §:e •l't•)O [ ~ '\ '.i~ ±f't'28 l 4B ~ 
)._.J._£'.31,J,lT +Y~ . J:l j, L:'.c:11--1'.'.J/J.6, l~ I )(i_:J:_±,:=1.ri· (t>'~iW,7e;:frr·.:..O '±! ,:~'C:11T ' 

:37 
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~ 4~: fJJ it t¥. 1!1 tfJ t[Fs ff,: i6 3zJ~: t\ihJ-WI tb, Jl)J " i'E -'1' ?t ff:E f<;1I rr 1 , 1£.t: Jlf!_ ~t: it f4 ?iLl 2 8 L 2 fJJ ;i: l•u ~ Wt 

2814A'l~_2814N r1J ~Jtit:,}\l; Hff71Jlf=)f~f~J ?t1~ S"JEtUY:~U{~ T·ttlff T~ IBJ f.~ft~. 0{j it'Jf o 

[ 0260 J !Lt: :EE!l.1~ fr [\ff YLl 2 812 ~iT I)), 1:& l~t _;: ~ t11. fi i, 3¥41 ;Jt@ 8] Jl q:y- !lHI ~ f'f=, " tr~ 'i'- ~,'( !m fyLJ 
rj:, -~'-., ffJd ,:'<l:i W{,M~ f1]2~ l ~)}rh-mtt~ ff]: &t~;t-/jj::;'-,ft§ r-r-qf: ::i=--1· ~+1g· f.f;,.Ik, 1'i1n b[J' '7~ fEH ~ ff{M~ fl] ')81 ')fiT ~~ -pJt+"· 

' '- -r _:L:5KIJ-1, 1-.1', - ,.___,_.__1.....,'li1X.1'.=l .. x-=-1.1,-~ Ji" !.J .A!. ___ (tj_. ·1- • ::7f-'"l_?J\.: I 1-•o , ,_7'< , ,, ... __ _ L~1-1, 1..1', - I....., - I....., HJ -- ___ ._,p 

co261J a - i"~Nili viJ 9=1, !Lt::1m1t~f#i;tr: 51J2s12'ntl§c,l[j&t:/:\,h::ith m Jr;!JJ:f!Jl.~fr:. o a;t ';' * 
fr'.~:EW. ~2800ti~J~cti~JJl1r ~ Jfj i.~:E1!1J~ fp'r-J '.'ltrm ffiU r1 1 , 1,1:fW. ~t~lf:Ptt, YU 2s 12r:1J l~.-Z-~~Hr~ m f ±: 
·+ LI. * [·x' It' fl· •••• h"' ,, ii' f:~ .-~.) I'/+ j •tf'I /-CJ L f:f. ('-'--.-•,,ci T >+< ·:r l' )- (' ··n b"' 'fr.,',/. I.. 'fEF' --, l" '''" f.C' f;J lq .. ;j~ ti 11.0°i1.)U,C\ 1*'l'f.1JJ :1Afr 80 t11:i JJOb.::'. '.f'll, 1'L:ro· "'· /), !J~Z J. i'h i-1JVfT~V'r, 1~1 F t!·J fX. :l 7l\:(F:!'.0::. CJ:fc/. 

[0262] t: ~1~~t Jiili: WU 9=1 , •t~ :Jf 11· {ztf.'Ji._i'f! :Jc2802Pf]-f tY,\1i 00 ff~&1.t:E.'tlB1·, i)t/JJ;£~2Ei l 0 i:iT ~J flz 
lll:Ji fix ig ,Yl::fll1: I 1t ]Tl ~If Yr J5x; )~ i~tt§ ~F }Jl' EI) ff j)' , DJ \'!:~H itk ft ify [1.] ff! 1,1:fW. N~ ft m~ ~!% ;} tJ.: IrJ 
f;h +EB 1+ ir'Ff;fj: ~11]28' 2 rr:, 1,,: .Al/-./> ":l-'F '191 ,, ,\ 0f~ no 1 (-1N' *t· --•JH:'i '1r-i/,.; ,0:i ;::i::; hi,, ·ff11-fr; 33-'.tr([i: F1J•r1 l '} ,'i,;1 ··\z lLl! )t'...L>·+~:*fty:-j,,- l_ ~ j:.:_,y ,7":,7fiTi...!0.Ll.fl_ ___ , L.iD 'o!--~ --~-~J1tl11;'.J ! ,)(L -'.F~71-;;:,n·tt~-t~y_._,t) .:..,tJ.J~f __ jpp 

[0263] 

f,~. ftj) ['J6 ~tr*§; ./1,1! TIQ * f<11· (11l I'-) 1{rt7i~ ~ s,c,-:._'.li,7+,tr- .J"f/j r5 ~.frt~ f•□ / ii:V(:f!11.f ~tr-lo,§'[.'.} T5 'i2 \'I np Ip[ /Jj, f!j) 'Jf·fr y ... _ ..... -----'------ J~~"-1i,, U_,7- ,,.i-·'-~it 1 \ l~J7,, -~,..,_'J111,L--::-.;:i_,.1u:_.t.t;...-,.__t'rf" :.t ... n,).,..:)(.._,fl!/I'., .-_;>'-! ;~~--:..r--~~"-1i,f _,,-.,_, __ .. ,,,'-!_/~)',W-!..,, ,.i..._....-------'------ __ ,1._x._ 

Jt~ a<1 .:JR~i~J&;j<n/n i~ (13irJ_1,t11, *JA1J w~ri t-ttun R':) :;l-{ CJ Io WrJ ;~f ii2s 1 or:iJ ~J.:wrnr:~ Jj~if fcfXXi 1r1 

T {f 1H(J ~ ~I t,JtiffjJ ~))A ~rnt~ 2808-ht:ll'.k ~ ~I O ~1Ptnso8 riTL~n·J.tJ'f~TI.hx1oli%::ztJIJljjfIT-H-r 3i-1J 

? () 12 /±·~ rh li= A- {1"-10 /,;,- i'it ;~lj £~\/, (1'.,j1J-_ho ;i:1-1., f,;t~ IE~ :t'4 'id] ~! ./\ J.J, ff 1'tl1 ~l* ~ ) ~ ~ □<;" I ·1'.i: ffi 1ifr 1~rt; ;'U ct;::i, z-' 
~-'O - -' !-- ~ t1j : :z ~ .) ~,, -;?'A 1 T t,~-l .' .. ;,,. 1 ...: U .. ,,,.,.....C J..._f_.,..::L,'<,. l : 0-l>-1 • ,' "'- ':JG.-~~ 11-1~, ,_J ,' ...: H /'-1...~ ~J'..} --- -• t _Y~ 1--l'.J /A ,..A...}t...~ 

[0264] 

t1111; if " J:t:-ri lt:r~ im:#frt ~i 23 2 2 ~u t:J ti. El3 rr= f tn im: 7J x H ;,;~ 2 816 ;-{( iJJ rPJ , Jfr~.#frt mt:::zf/,;JF -1:: 
!jJ ~), NdzHill:W:.IWl:,t }i"ij 2812 ~), ;9.,I/0E¥i.jt2801 1:ttltl{fr#-iiF,Tij~ 0 ;ff. nt·i~ 7tx.7f)~281 G!jJ ~J. fl 
cb 7£ {•.1;'. ';!8- t,,c. [--, ') 0 1 (J ;+ 1',-1j ;'1·'-1/•.-.-_ 111, :J'.ffl ill'· 7£ {•.1;' 'j!i. ') >< '2 ') ,,-, 1'·,t B'l. ;ri:,.= 1---1 "8 J O -~jT I 'I ,;~,J +r- ?: /['- / 1

~ r✓ 1'·~ .--~--­
W-J , J :•fl mt 1.;'.,( --' ,,o. n '(I] , • • • J ·;,._ -"~±o ,i,; , J :•fl mt'"" "" o ·1-t" lt; ·r'irr J:><: --- i. . o <. v_,., c .. df-L')7 JJ [,'\. -+• )u 

J"(J_ji:; 2820NJl1i .>(,j' )11/, (t~ m11 i1+M;-i6!fL)[:.28241\ 0 {±;,i=IA~?,J;,Wif71il r{ 1

, 1} rx [j'Ljc 2820A"fS2820NFJ'.] 

:[tt~1 r1J rm+/rg;:f-r:t/itiiPt1tnftJ'i&,m o 
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28 2 4\ i1:: TIT L~.I. i!I- ti§ 3 D ±i ,~ j:\'.; # {ifr :g/§ , i!lJe:H-8. T [5[~ -J~ 1\i!1 w :t {ffi* {~~} (HBv1) o )f,: @i :~ tt.# A M )!'if 
0.fllIJr¥, {¥-(liJ:gI{:J'µj::;2824A~2824N(:fJ Jlft~-t;1}tE}sn; r1J IJ., ~-ffft, ff S. qJ ~), ftJ i\-;rrt,·~~h~ il·z 
--jl£fr x& Jc~ o itf ~111f~tfi{1t1 8/}II\ttk:Effir~ ~Hlf'l tei: ~~ § t11; rUTf {i-t 1'ETf {itii~ ~-/i:;2824A'ti2824NJ~, 

,~A. [!jj ft i/f5-}· [X ~- ;L282OA2t.282ONfHr±fu:1J },j_\J. 1"}/j:¼~ § tiIT;J )i·#IHJ'-' ~), i'f( ;SZyJtli, rnJlt#h Vt 
~'" cl'' -+-- ('"' Ei£ 2 8 2 ., {1½ -··r m +H· ,.'., _, __ • 1:1: ,-'-, .µ-- ,_' ·'· '! -c" :+-+~ ·r1' m ,:; l,,+ # f't: 3$1. '-± l",1 'c½ ']-- ---'- •st-· '-,, :tt;'_ ~-ff 1-a 1'1,'r' ( ' ~ f:i'J cl Id ',rJ _1)/!, Q 1:t· ~L--=c::'fa;' JJ~_'\]71) rp ' ,•:) J Xis: /J'J ;fj ~;-~ ::Jt>i-f hi 1'1,'r :tt 0 J );j'. 1::t·. ~ ,l:JJltlt 

7f. 28 l LiN J)j TIT jtf!j:t:\'-r-itt. mk~ X Jf )t28 l 6--'=] # i~# gHt [J 2 818»1:ii ;t,1iHci ~:J. ti x1 * t~ '.>' H'ffS # {i# {W 
'WM itt 1i il ltZ l~ 'sJ )"- tw fr:: " :(:E ~ 1'" ~:l"; ti WU i:j=i , fl MI~ ~t X JT 5t 2 816 i:iT li tt _"'E.1/ {i;~ ~ :f]:, n 
2818 b~ i:5 I /Oi'p.)i:;28O4:\ffHtr, Ji: Ji1iJ ilti liJ-Hi '.~llfl. if~ r+1tt ~~:'.Z822i't''1 ruV:t:3t·19Ll, N\_ nn{~ {-\1 T;: 
El hi 'ffi 1' E-'t ~ 1- ,4t f. lB ,'6 ---- ,• t '" f z:; , J, •• , j ""' =¥.- ' T ·H-· •--· '. 'ffi • • .... ; ' ~' 
11-'J J.tlr *11-t2814Mr". 2814N VJ tr·J JJ'::t+'. T· 7C ff Ji)l',?.=ij ;'J~ ~Ii 1l 1i:i ti 51):,;\'J J' ft 1T '.ZI: :I+ "13. JG 2802 frlF 
r,,=; q .. N ... -H' 11t· ~ f':!t Elli '* ~----.; ➔ '·'a· -!--• A,--'--, -r,[" ili11 ~ f':!t Elli--'-• "'1 Tf' ·'·'-- 2 n • -, ·:--r I\' '·ii, P=1 Ftr-lN '·'c· '·"· -+, 
i>l-':t·.t:i:J)','i.:,'1-fl131'1,'r)ZdJ Jhl·ir,,,f±:~ i 9-:JJi.i}.17_ ,··1-f113,;,'r)(.x . .;,·x c1b,1, vJ..tx::1,:J/'11'.JIJ,i,,Jfl)K: 

/13'»T.;'I, -~_·:.-:_Et'/' '.)Q,:, 1111 ;z-,..;:.281 11:\£;.!'.7'1"-[>( ¼. 'T1·"',0 ·2otl 2',:; ')8W)N, > 1·o1 6~} \l'v'~ ·\(i. _, r""-"!,.,,.,,t--1T.....,L~ _.__1.l __ J_'.:.. . .L :J ~ ___ . '-t~ _., .iLiO 1. --•-~w _w.__-'- .,.___,, 1--1..,1.::.J_ --•~/.J 1/!u.'-' 

[0267] l!l?.f~ft:lr:lzr:J-_lll,J'f!;rc2802f{(J J'f! 1-~iJLl,~ij~7g;{Eft:1T.l_zt:f_lll,~2800VJ, fHJfh:lzr£_1ll,J'f!7c 

28 0 2 8~ {f ~ ~ ii: 8~ ~,t f71J tr!, nJ L:l 1'&: H-t§ {£ l*j O {7:llj YlJ ' nJ ~), 1± !fl-·'i'· tEfi )\ :r( + J:. t,'t1Jt Jt· 1i '.~ flr. t'j'l. 

:.rt2so2rr0 rt /1'-~19U, 3£;:j5r1J ~:J, ftt:. ,t-ta"J.\,5:tk _§Jio R~{~~rJJ~1JLlJlff7Fi0J ~¢j 1tf!J1.j1.{1.&:;, 

:i-~ r1tJ R\J L~'tJt 1J- !z1:r1r.?it1+M1 ~:;fr1/:~QJtftt1tir.!~: t~#, Jlt· ,tJ::J1tJ'1t it2so2ITT ;r r1~ '.J";wu·lti r=1J t2J 

t'!J.(1!r.1,.m1~x/x: 1df.kf~ o f:71J:tzD, ~-~ &tr. ·'1" ~t JifilW1J cf:1 , :#-fT· xt:Jm ~- yj:;2so2 s(1 -~~ ·J f51JPJ ~-~ 1~:ri· w1 
x;J- f n fill ~t 171J (t0 !cZ i't/1 :¥~· !.1t (jl.] ¥+ }~ $ j1~ ".:Jt: }\, 11 Jf fr &:t £_Ill,$ it 2802 E~Jf if &:t £_Ill, @2800 (JS~ 

~~¥~~~ITT~mm~~~tt~m~*~~~*~~,g~m~~r~~tt•m.~~ 

~it~~ HL.rx "f·:fl it ··1, A. -it 1fNL, HF,t ·~ii, T.1l fr..); , i!J} ;1:, i'? rfiu ft .flJ / t~ uJ!~A:rt * in o 

[ 0268] 1~1 ?o,: B, .
1
1\c], t['.1 tf,j; •/c i';{i1 ,i,11 ,Y,, 11\..1 iX f,; ft,c· '.),0'.)() f1:,+[f [?ell .. 1-1ct-: ----• Af ,_::,'r_:-IJ't!'i'i Az,1[ rfa ./1.J\. i>( f,'; {Jr· ?,P?n;.1t;cJ, ~i'.:1 

--"'-l _ _,(). ~ I -...-lit--' ,....t.; tJL-.:.. [J~ [l'J,,-. ~---• /J., -J., ___ () __ , [-=l'j lL , __ ,.J ,, -- ~ _;/-...., _. l/--l I ' t___. /-,,1"'.i---7 .,._,() _ _,'ll . ..,__ •--"-• 

28f\B{j 71' tR .~. yj:;2820A.2t 2820N i:j=i ((J • ''f" fr'.J :'k 1)'1] 01-Zli lJ] Ph 7]~' Jf fl !fl- }f28201~:riL2 ;~1j :tt~lfl 
2821 ,~wfi'lrr~tt n 2s2s;r1JR0P 2826 c1ttfM-~Hl ;fi 1tl "t2~itfi+r2s21 ~Mzrn~m>.r.iM:J,\h" JA 
:/3.f;t, '~~ 7,~~- w :p:. c.\:': 08 J r: ~1-1'<' OD ') 800"· rrrr·· ,j::i'SLlh 6~, ·hn -t_1H1·11"i,f;t, tel"~ 1~ A.;J ~~ H\7 / 'Ee"; ). ;r",; ;4' fW- -P,;.·: ,+, l 2 IT ~1-=f1=-1p,......;,.,,,.r_,x . ._./iJ"- 1..~- _v/r-t ! ,_,_,_~ f/ "~9-:A~~:J;Jl-l.-t-"...''l'-1-J ~1-=1:*11-•r .. 1 }:/;J.tA1---~,./\,.:fi_J.\;:jS.--z::1,,_·'!·:tot:tj _,_. 

w ~1)1 ti {ff141~ tR: [] 2 8 2 s [P] ~ryf. fl ;r11 *~ '/}_ 1:.1 -~ Jir ~; m r ;~ Jm O {'r". • 1-J~ m[i {.fi~ rt1 , ~1)1 ff 1r+1 41~ tR: [] 

2825 15 Jf lI x[:JtJI*it'.ffi#*ii:j=i S{j -{ffitl~ ¥ JlJ i:j=i s{J ·1• iti itn r~ 28BJ {tM\' it¥ )i2824A7=Ji282tlN 
; j-·'-1.- j-• ,,. /.-- ,...[ :tHJ ~.1, # 1·•J.· ,m <J8<J<J rh, - '-• -h 
V ~!) ~{!] , 'IL Jr 1TX..2.J.£Cffir ·1:f H'i ®"" 'L,L, n) :.-.c·c1.." 

[0269] fr~ ff;){iffJ r{l, ROP 2826 )~1;lfT·~~tr:!zntij,!fi f;jl Jrfill, ziyj,J 1i{, ilf~·~JcvJ!l t~ftst !,zl:J~ ~­

jt v ROP 282Gr.i8 J8$iJu 1±\ ~1 TfitJ"{~~*?r i:j=i 1+ MI(:!<] tl!zl :I_ffill1 TFi7Jitt!ffi v /E • ttt;;~tlflh 0Ll 91 , ROP 2826'@ 

mffi~~m.m~ffi~~fflffl+ffi~~A#MM~~~~~~~ffl.frrjM#M~m~~ 

39 
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xi ti it .'J:~: " r-11 Ro P 28201ft 1 '.T (t1 II ti;~~ ti 1fJ lj tff Jtrt f 11 ff ±m fJ) ~ 11JJ bJ<J Ur. r+ w.:, -rt m:Y '3i:: f--t o f11J-~o , r'E 
• "!"·~ME {J1j ';' , fr ff 4'· ~! 3~ G'J ¥ !ill1 J:.:x:,rf~ Ht *l &m §_ Jy: :11~1:h., 1f ,1\ ,§,~LI H~ o 

[0270] {E ~~:Itmt /711 r+1 , ROP 2826T1k'~~Lfr1 ;1:E ~f f2:Elli1tifl' (1711-~o, ~ 28 ITT 1tfY'2814A ;,~~ 
') cR 1 ·1 \ ') r,J.-,1 =1 1[ ;f:,~ ,t:7':,.. [>( ""'.;~l; ''. cR ') l') rt-1 it: ; :'.( ,."I··,'}; ·1~u; 1'Ji1i r-i:1 JJ, ff' .; ,j· A'-i l,¾ :t~~ :.:(;s- 'g :re)'·': .-i 81 t1 f/J1 ;.,:; ~ ,11,, 11.· .....,. _ , J!IU --l.- .1 ----~=r. __ ...., _.....,, 'ja-, __ A; ___ ~.,,,...,..,.nl~ ,,, , ,.,_,;i_),.._ ___ ," 1l,11.:i,-1_....---..._~J1. ,,La"--'~ ._}/1 _,·-l,_1%\.,.....,--. 

~ 27B<J ·,-tI1Y; g;,t ~ii*-~271O ,t1 s<J -,-t 1., EE C $1'-) :!ztf[i?~:27O2Nt:r EE ~J. FE!+iil: -Jji; f2 

:fr, , !!,~/IT EE ["f] 2 8A [fj fr 1i !J1 Jljl 4;{ 2 800 rkJ [fj sr.t fll * f4-: cp fr,] • t-h!* EE ~J JH T :ul . ;)_fj :Yi: fir, 0 

[0271J ~ 28C:@:jt~1QJ-J;M.11JU ITT Jt 1•-i&:rffilJ'(i 5t l7J 8~ '.~ffll.~f:Y02814ITT Hi~ ◊A~"'r"'~;~1Iff1f111J r+i, 

,_ii[, mi .tg ,tl'I: Fi': [x.] ?RI'!~; h~fEFj # W{:231 4A,..~'i'')814N rj 1 !'!'.1 ·--'r'-8·(j ,_,'/.'.-jiill Jr[,Jm tg Et'i:?Rl 4 WV I 1#.,;ilfil:; ¥ r:_e;·1~ X.l_ .. ''/'"' µr ,..__ -~- .....,l,1-;.J)!..L l,~1-1, _._ ,._ __ ._ ....... - .L 1-;.J ! . _,., /_o)t.L ••/, .. tj-r.....,c 1-•.; _A r~x..1:-:::l_,_E-l})J\/ 

·r'cl'j~ J):"ilj'±t ~ .Al {d, (( r1~1 fR4 ,,,,., fr fr11- li:j'itl Tl'M~·-i'xi!i ,h 1\Ji !rcrj ,,,,,J~l:l, 6,'-:1': :t":H~ ('-' 1·1v1·1,;· ;f;/,:/+2- 3,1(-•r·,1

, ffj~~nPt· 
l 1 .J,--../",_..:.v ·Y:t, ··hJ,:1~ o/JL..,o .,,..., • .., '-'-J::::::,c::;-.l,lu:'..,,.,l,, ..... .._ l,'=P:J -...,. ..:.v-,_.-_.l'!.-L,..J .. J L ........ 1',-1..._J._,, !l•,•-•J 

•Ii ./Jx 1t1j f2 rm 1l ~:f, ITT "Bf~ 'i'- r:lg ITT ~ ~EL :!z1: :E1tl. 5 I tt .'.& cl:\ Jl'i i> ITT 1:: ;tt Jl'i 1~- rJ'l JC: 31( :t f;: };:. 1i: };:. it WiJ 
:\:f7 f;\ :f'E 8~J fr tr· =tf.t tr· o 1=J Jifj- {J '.?t fffi. 'JI ~ it§ 'W; 11\ ff tH [t~J Ht 4 8<-1 SI MDtt, ff 1tiL r#U :;r,: F~J , S l MT tf.l 1J ft 
i:'F~~ l.=tj f&;ftt ~ ~g tfuil{!tt'~! l'i~½5EftJ1f,tltlFf rt0 ;+}Jf:zt,i\fj·~4H±:" *@ij11ett~ =RA 1J1)11} 0:E.W.frW' 
S IMD,Yl:fll1:1~L'rtil:fbiiS IMT,yj:::flJl:1~L'rt1Jgj :I~~~g f /~ Q 

[ 0272] / 1
~ .,fR il-:i ±['<'· ')Q 1 4 ff.f Jo,'; hi; 'riJ I')'. 0-=--1'" CR fri1 s '[ 1 1!"[ J± ~1'T /7[, J'.!jJ !:;[/.;,)1..J'& l7[, J'.fB 11

•• Jtj E}~;"1'"1ctf tk 0~ :rtF :r:lj3 !:;[ _X..~J.:E_,..r;. 1~Jt-.:_,u_._ -,--'-., i~ ! f r ·- LU .... - I~ JI .J _?'o..:_J.7.--nH ,/J ),X_A,,!_J-'.F' l.j:r -1- ,.i/.J'- .. ~--o,;J t-i J.7. r:J;-,1 

')8')•2:,+.ct1,., l-l-.,1 i;t,~k i,l~J'.J'.!~Il1l m,_'28· ")'2 If, f;gJ '286{1•1i'£19+M•)O l o+s\rifrH',A ·.+-'f: r-:-l'~;; r:b ~ ,r;:; X /Jl·,:l'.113 >;t.tl '2x')ij 
;..., ,.J /K1irtJ~c:-OIL/_J\..t'_.J<.i E, J--=1:"M t ,.; /':."-~--_;:_;.:-J ~j'.J ~,t'.Jt57...-6~T:-(5 J:~•],.x...JF-i -..:; _/ _l_ ;:_Lj_j_j ~~l!L,-,_:5✓ ;:. __ J~=1:.°W u,J t 

it 28 34 riT LJ xt f!iJ&.i!Af , Jr: Jlfx:1~ x 3.7. 3f i:28°1 o r1J ~1 HJ T ~ti-tl !zb r.m ~t =U~ 5:i'- )!ljr_: rH~Ht Jt.,fili ~t'.i 
Jj'ljc8t/ $1(-- ~jJ ~g [~ ft1l!r! rt 1 ITT -1" 0 im1J:.~~ 'g~r1JI. i~28]2 liJ V,l_.i.f!b119¥Jfc& EB Jtt}tj:X)f~28,rn 

~~~~fflffi~@~~~~*~~~~ffi~*~· 
[0273] 

~ H;g;s±fillJ~2831 A ~tH, ~ 1ib rm g 1 ~ c ~i.¥.ffi~ftr,J Y 21JtH:; ~ JT:;; $xlf:illJ~2s31 A r:10 (zU:ill. g1 tf 
as !ttl:_T..J>ifJ tzf~ o ili tzf~~EL 1~I m tr 9.c 1i ~lfJ ~I'®: _T..JJ> s{J ~~f~Pi.J, j,:t:Em 11 ~ rt1 ITT - "i':~~ 
{i; /i' 7):ffr. '1 I irm tm .j"E:!zl:JtJIF1ij£h~t'?tfi g{j )ti] jJJjjtj:j fii! ~ l;-ig O ftt .fffitfiB_:r:i} ~J 8J;r; bt, l~1 Jf! :G xl:fr.1J~ 
2 8 3 4 P3 8~ !Zr :fl g ! 1'7tf 8<J ~ fa:·~~~~ 8<J f& ;fit ,, '3 r& l'lt ta. t!1 };-F,· ~t lg,] ;f; ~i !z!:: ffll. ~ 2 8 3 4 P3 81-xt f_!jl_ 5 I if 
p<1 ~fr~- $ 17" r·'.1 fA:. :f\-1 U;j· . 11]· [; l 1tr: -j4:. f'iE_~ n_{J fj,+ ~,rt1 J□r] .!fH 1:: tt rJ··· AJ~ :e+! tr. jr'-'it~;~ff11'11n r-i:1 . r:T Vl •1tr: rq::1 p:;. 1". ~~-,_,...-,.<. __ .__~_x~-~· l~._, .,.,,--., 1[:i:::.U . _..,..1 _L,._L._.,,...,,_r-1 .-- _J ~,, ~ ,.-'•l1---~-,- ¼, ,.,..._ .T::..o1.l... _;a:;., 'Jl~ .. , ., , ..... _..,.., _Lm, I'_,.,- y 

fi!,:r:fti -'n·'.78'34 L- lp1P,j·+J11/·y·- :'.':?
7

/.1-f-li' 1WfR >ZL J. _:_r.. nrr .u ~ - __ L~ I~~ w 1f~ ~ ... ~ 11~ ,....ti ,1 

[0275] .a-,tj:;m.i:•(71J r{ 1 , 00 rri{t f2}~ 1?§:2834'€!Ltti ,Ef'J+tJ:l1'f trnttfu1+Mttjttft~ (r:.1 PJ im ~i1itl 
(f- :ff- fit*~ 0 1± •• 1"· * )Jill +1u 41 ' [Jfj % ¥ 'l.t :rm :g~ 2 8 3 ,1 PT rJ lJJl: if. P~1 1~ll i'f~G :Br' ti {f mi fit:. fr :Yi: :rm!~ tf+ 

40 
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tit?, Jl §_ fjJ~:J. l-B F (±:t&n:z.,ffl] 11rJ3~11i ,, i?fl;f; $,~:Elli-lm:2834kf ijJ~J. i:ofrD Jt ~~~r:N,Ht{t~~, 
r·r- '-¾' [.L , , ,.t.-... J"" 1-; • • .;, "'' nT ,, 1 ,_] +.- ,·,c• •-l-• .'L _e~ , , ,~j "'' • - 1•± m: f.•·1 1 ___ ,,_ --- L+- 1--; /·clt- "~ + • ,_ .,;-__ ---f· -1/ ,..-:--. 6'Ll::'J:. n ;'If' _=L ,cij ir1lfi t~• llJ "..', 1:'._,·rci)%!. 1::e. ff fr llr: _r'fc t~•ff-1ff11i,'rirf I HI( 1R{Jt. •1-,- ,i-n t'i\' Lr• D'.i - • r '!~.'<:?!7 I 0 

ft' 1:f' !x.t: :E_fil .Qi 7G 2802 :57!- 'SH r:i~ {1 f iiJ :rr fr-!'; I~ i:iT l}J F{j f~-1:- ffeJ :j'J/it ii O Jt qi !x.t: :f.WJtm 2814'0tr1; ~j Jf; J; 
91: :££ %is: 2 8 3 4 IIJ $ t-~t 1)flj 8":! ~t h'itI Wu liJ DJ A ,~ tiJ I:). j± L l i~i :\!E fl Zr 3 0 8 r{J Tf-{iti FI<J -~ A ~•gr tri J& 

t!Af 0 

[ 0 27 6 J #f. "i'- '.zt Jfg,~{~fj: 2 814 .k\J liJ 1~j}; tfft'E ~ ;~ i4} t/tjt)JiJ:1J.tl:JJtj~ M iLl t?1:EIJJtl~M: 8~ MMU 2 8 4 5 ( fl 
/fti g§,f~;fl}1 $. 5D O fr.Jt{frJ.~1; }J1tIW1) 1t1 'MMU 2845 1j15{j -1' f'.Y,3'-·'i·'.J:f§1J llj u Wt ffi lt: ["~] 288{} #-/in mt 
tt n 2818 V'l O MMU 2 84 5 fl 1'rS J+1 T ~0- J1ttt;U:m:l:Jl Blf( M JU [Zf] :J;;t~ (j{J tM :fEfi.j:fu fal: ( 1l! $ J:ttdR.: }Ln":iJ~) lP pJ 

v1Jtl!,t§5ittf 1+1:r·J:~ 11 f¥J -{JLUt 1i1k fl (PTE) 0 MMU 2845 rjJ L:J, i!IJ!li (jJ ~).\H: ["ff 1±~ ff>$, '.zt:£H:1.1J~ 

2834Bx,Ll ;ii;.~t~{Y: 9.i21~ J.'l1.'.i.t~ft28 l 4 r-kJ ff,J:i:~fal:t~1Y.:fri ½t~Jrti:1{* (TLt3) m:if't:t!£l1l o ;~,_Mo/jl'TI±-fu 

±1b#1j ,~H11l ~).1-} ):z:'& llif }ti: 11ffi 0J ['ri] ,~f41H1J.:l. '_i;JYJJHR Jj'L )L:Z., fs] ITT~ ~tz \;~]jts'('d}'" liJ ~~ He ffl ,'~-;,, 
J!r!.~ # 1'f )1"~ ~ I *{Jill JEXJ,w1 IfilfJ:f:¥-tr lrJwf;J< Jirm-$ iE~ tz-rn'rifl o 

[02nJ t:OOH;~iptJ· Yl@P-8 i:j=i, &±£.'t'.*1TT2814r1HJ HU1l~ID'_fiY. f~f#fIJ·r--~ ft_; g?lztI_iji_~2834±:tr 

fr~--~ 5-i tt HK iii Jc 2 8 3 6 ~), tA 1'i ttJI rt~ ~J 1t fp , Wu !m ~ IE tt HK tr ,4-;: {(I.~ , ii 11Xtt :EW! ;& ];)1' tri j_:L JJ,t: 
i,;i'r ftj:i $/J .+)£ 0 fJrI'E :¥(rlEc;.fflc: /~)\ 1~1 w; {,;fr ff,:i] '1 ·1fcl1'.l'* ,f/ijf ;t'i. (/=t ~,: I '111 $ 4 1 -_t-'J- -rf,;;-;i.:,1,11t1jW c~a )J [?tl }f"'/. Ji'-/;~ flti .. :;:,1'..~~•._-:,,.,A1i!---! .,.._;,\.,_ .. , ~~":J/[1-.. J ... t J P!· .. :;:.A.~~•.-• ,_, ...;,_..,.~t-7-.. ,J . ,..,,,..;,ill ~~X..·1.=~-L-• ~-·' J_'.__J ,J, '/.._ _:-_,., _:__\/)(J_ 7. 

281 ,1i:kJ olLt*1r,, _@.tf,tJ>(0 cl:\ - ·'\"-&±£i*f:t2814, fQl.~11:,:,f~ k~1Jr3£~fi J1: ff fztl! •¥1. jt riT l}J BJf§-&±£1 
~ H'(:2814{,-:-, 1'_-r: ~'. ;)Ji.(r ~· 8l ',i'.1'TT:!, -·11F ---•Ar ·,t'.-14:i fVil 4ffA1 /I~ :HE~ ;f't2q L 4±5' ci I t,f!; l'lj.J \'i'.f st'.f.ti ER !IL if{) 71 ... tl. -- _f=l'j _T .. JL.-~A_.:=__:i::;.,,4_~•~ ,_,, --~ _..,.)JTL., .. , -, ,,:<..l_ _ _L.,,~,t:i1~ u :J ... ,,_ ..... ,L_.i=__=_::i..}..J)(.;,,;t:;-~.::J' -r .. , 

a~ ;fn ;F IJJ ttJ iz!:Jfr. ~5f~ ,u i\';'j :t!t~#:'i¥*11ut+ ;ttAmiztJFr.*f+2s14 TTutl1l o 

[0·279] W1 ')8D ---• l 'j T -f:El ill /, ' ','-)--/-,;•I 'I rxJ }-,-_ _. A-, hh ~eu cm <,0') ~ I. '-'-·+cl': '•I ',-','··1·~1 m 1W }''·•· ..& 'I ts~1... ' ?F w 11'1.Z 1;5~ ['- .':k fJ~rt1' H-J ts'I; r;:; :p ;Ll::i:'i='. ~;;:.O,)"-± 0 tU6. 1r-1-f:tEk: }jtil, 5'1 ·r , ts~u;:; :p ·'.ZL 

flr:lf vl1T Mrj}(f~M1ttfQ:;f r~ Tt~ /4> ?TI'; ;t!fJ.±#2852 'f~/~ •¥J. jc285,t j:jJ!l::S!k:Mi'/3• jc2856 '{~ft'{ 
¥ii.tit 2Hs8, ----• i'-:9Q :t 1' irN m 1~ :ifi:tl:EW.1¥1. :;i:; (GP(;pu) tt:i 862 :.tri - /1'-.B.t:t t· tfl tt/ :i+ii-t J'(l_ :;-t 
2866 0 GPGPUt~2862;ff1,Vli:¥X/1lfr# Et·JL~2866#~ FE t:f"-fttdftfri (&jJ!tlf'.f"g'Yf2868 1'"j (&jJ!tl{Y:# 

(i{i~2872;fPJt ~B'(i{i~287Ctt,!Jli·fr o 

[0280] 

4[ 
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1'-: Ht\ }th ht?;, j' 8] rt, LfI ff - -/t- ,, Jfa Jlt fl Vt ~-t #L )[::, 2 8 fj 6 fl} LJ ;'tl f ~t t~, · }th, ht 7i: j' 8] rt, rr:I J:tt J:lr. ~i ~ _791iJ 

m 1DII~/ ti{~~- ;n:;2866i;/T i'PJ EfJ T: [Et ,#fift Jt..:rth.ht 0 

[ 0281 J ':77 li~ i ,,. 0Rr:: R '* Wlj+:> c::t f i-,:rm µti 2Q') -16./1 ,·I ,L>b 1"1 :.;:>}fcl '±l:~4R ~+;:fill. 77 71 ,m Jfr 08''8' ,,_ 
c,~ ,i-,1'r,!'L .. cuc/91:0q J/j'lt.<.±:,'0 ud'· fj'J.i./Jf:ll:'..lf'./Ci<E1/', ;;li~1Tf~,'rc~·1i-~ tl:,;.. .,) .7j 

HJt 7~ [jj % %91:fm 8§2834Lt:J J)]~~ ff, F: (W,J QI], (;PGPUt~ 2862, 1Jntl/#ffn ~t:;1286(:i) ITJ 1&:JAliiffr 

f±: (~~ tfk f'l=JH~ (Jt1lfiir1,t Tlft-ti" i'E • ····t-··~Jilli f§u + , 1'\t TT:f5iti2858fr:1;1~tJ'f1.ii: q:i ri~41t ······1"'z !'1U )fl 
fitu 5}, 1~1ft1±f,t-.1JJ ~tf¥I-ft:tt;1i 5}t~c ir-zs:~~ x: ft·2858B~ -'#-ltl ~115} 01±: -,t-~'..t h1iWLl r11 , ',§f ft8*' 
Ht 2858tEtEm lil ni{-G sr.tflJl.%.!28'.HttvrrEJiJ :;;r::~ fj'.f&.z. f13j;iJJ:1iiU5-J- 0 

[02s2J GPGPUt:¾28621!J p; 1'i- □ try,fr'fi Rlf 3;\fiOO tTi $5zl:fl lli\:28348<} r~V~ITT ¥'¥- l~ij'Ljt (FPU) 

~fD/9.xlf¾ tt~t:Z:u!tfi ,. 71; (ALU o mJJW:,:tliE w11, cPcPu tt 28620<] !t~.MJi'iT ~1~~1E~, ttj" Pj ~0, ,F r1l1 o 

0ti:!zn, tlIJr..1:E··,1-~t;J}'ffi:{(fijq:J ,GPGPU t-t28G2ff'Jtfi··tft17}-tl,:rr1;J'f!)!;~fiFPUf0 1!~~ALU, r/rfGPGPU 
;le?.); r'i; ·;$( - jJ,f(._..,1·;"'-l,J J=f• 7'J i<;li_,tF,,'F)U:. ·'±'··· ..... /.1-....,;,',: h''.\}J 1Jii[ d1 FJY[ rnJ· 1,1 ~-)·'.I_[il 1 r:r:r,· "17i;;J-20QO•i'if. r'I ~ *.' ;:, k;-;,·• ;,f± 
L--'\>---!..J_/l--.,----•r=JP,- C_;...,,~/\,..,._,fr~1:X.l a: ;,J-....,/Jl.!::.-,7.J l Ji .__, ~../',_..,<.....:._.J.--Ai-•-L ... L..,,_.., u_ -1 OiJ ;\\',_:;T--f•$C,..A'V.., ,U: 

rj_\; }~ fJj riJ .. g, ;l'i's· /~ ,j·,rj,:_ 6 ~:~(r - r, 11 hl ' rt-l JfY_,,· 1,,; /J[, tFTI [}128'.)' /1J'l fjJ l.:J' ti] }'f. ftj T,J:j;i ;iT' ,-#, /11·1 '.tf '1·(1:il t1, TfY_,,· q;; -7'1. 1---1,l __ ~,,_ 1rn,_......_ ,,\,7, -">-,•~J.,,,/i' , .... _ _ : . .v,,,...__. __ .~n,, ~ ---- _; L.:..,T.--1,• J l-"1..:·1 ~1=i_!...-.-- l.JJr--/. -.::A.. 

[0283] t: ~/j'-'!);;}At WLl q:i , GPGPUt~28G2t,!. -t~}r-ft:Jt?S,:j:$ftllt1/2TI1}\1i iji·}t~ 2r (:]~SI MDjz!fij:" {E 

-/r-'.,t:;~ffi13'1) ,.j:, ,GPGPU,t;\2862\ff L:,Vr!J:EfilJttdA1iSIMD4, S IMD8,:¥tJSIMDl 6Jgr t, ft·fl~i1c1:iitHJifr 
s IMDl 's IMD25HJSIMD32•m 4- 0 Jtj TGflGPU tt rr.1 s I ½D·rtJ 4- riT ~~' ?tt!M ilrM' ITT t~~ g,,*ff fJflict-*ff4.JJiG' 
iix-li' /E tt\ fr 7'J r)'l i~f1 Ff A;~,(c till (SPMD) EixS Ilv1T:1itl ft~ tlm ~ '.f~lfffiht-ff'.J ttg .. Ff N rJ z;,j 1t mt o T:JS IMTt:l.\ 

1T Ht 3ti @t~ ~ [Y'] ,f,ffi ./f [Y'] ¥ i"' ~ w n j j;/ fs.~ Ell Ef!. '['" S I MD Jm 4-l1~ tr O M .¼II* JI ?t - i"' :~i iJTu WrJ LfJ ' 1}~ 

1T f~l I~] 9.¼ t[] fF.lfj fl: tfJ }\, 1-sr MTf&,ff i:if lj f?. fiJ J'f!"r'·S [MDfllztffi¥'.7G1f 1i1:/;\,1J·" 
co284 J ff-fi-t f~ ln i'tti itJI :r=r= Jal2868 ~ u. si~ 1,f~ i~ , F;riit1I tt r~~J fiHt [-JfJ .tti § /.u:JlR ii 2s 34 FIS 1}! 

~~•tl. 7G rt1 lf,J fu ·1-~'ttt."£;tffi#!t(t2858~fOJ~:~I'ffM1:f5!2870o 1i ·,1j'--~/Jlli1J~ rt1 , ;(f [tf/~!~fOJf 
jlt'i'tff Ld±2868Ji5t i-'f 1Jnlx/1¥1~il J'i! ji::;2866 ;('E~'T,#1~€ ?it2870.E'5~ff?i&Ht2858.z..fu] ?tf!Jil, 

11ritk111 #H11H.kfHr1 :~XJFJ:.::TI.tf" ·~:rt-l-t~,ti2s5s rJ l'.J, l.~ 1=1crcru.tti2s62.rnwo rr1~ffH-<:1xdf., [R1 

l~ ('ll('lll'**'2''"2- L···-J.,, I- '"'-kil:ns•-\J7' ;'c·1l']fJ~H21··f·'1/-H· -+-•1l··,·w,Acc;l'JJ,.t.;-,·-'±u-•l•1•·;] -J+ 2, I. l•,l;clc(IJ2''".,() 
J -L, J J ! 1:% litl :7 e1f1-ft'i'rht.i,( ::Ju _ ,l,IJ ' ~<;)UJr'i 7z)ZS:,.---.: 1::J := f" ffi 7-fi. 'J ,ff,.rH'J b o :,s;+-1f!1-fl tii:'f O / 

~J ~~ ;'tj +?tf1Jl{£[-Jf] ff~$91::fl~J, l?l}2834 [,KJ tr:l rfJ~g f¥l-)LLj;t1J tr:l t~:fiLz.rs] Etti .i_fnfi?:i O fyrJJm' ,~; if lit 
11'1T1i:& Mr2872r1J i;J., HJ ff,f& 1,\1it:~J!t'f-\'Y, 0, lJi tl}l{1'JE:.r)j~tE'1'1. 5r; ½t(J:fil 1'~- it2836.z. f'!'iJ :@:(ff ~fj 

l,_cc-t I[H J#,\-.·'rrtfi' ±ts --.s-1•,z H'l •)0~Q W-J ,. 1· 1-I R=i ·flr::/r;~ Ll ~-,-t, t,.,JZ. ,t·, r1b ;.,1,,c-0""-~:rH] 6h+R Ez: :U-,, ··y-,'j-: C:, •·rt, h•v. ~ ~/•cj,: 
:c)V,±.5.U)t'1"7~··r"i+ ~u-t:i'f L.ol L!:'.L 01. v.,;.,n:1 ,-:c-:cra.J.,,:Et,.~c1-t-r1:;xi=\.1-,±:1n11:=1::.,r,,r'~h 1: .. rc,:rli'.1.i~,&-1; -1; 1t1J 

1Hl: 287 2 r'TI t:/"-{tt ~fJ fg,_ ~ 2~J 1%~'ili ti tf frJ gijjiAf ;':.!.1r , tE GPG PU t~ 286 2 J:·. 1fa-1i g!J fit lS:i:I r:iJ ~J tEA '~ 
- f' \l '"' rh I' l '.-½ ,.,., -- '--·=I"~ J• ,, *' tP 1 f i's fii'r i-''.I 1:"J, f/:FH'i' )5 J.:vf-f rVti •i![ 115 ,, 

[0285] ITE 29AZtl1fl 29BJ/+:1i T Hi:tA~ ?tJ11l!: W1J 81 ~ft VP IT2 /lf $ 9.tfffl.i~ o fifi· *1J~ ri'1 f5fl Jf ~ .1.tfffl.i~ 
292s , 2950 ~ m 2su1<1 f:}J Jf5 * ktrm ~i 2s:H ri1 ~-ft l* o Nr rnr ~ rr'1 88 m ¥ 1zum ~~ 292 s, 29so ·11J i:/ Mr 
:JP '&-1 ;:;t} ;c,•H1t !,ti CT,j· H1 ;:Jc t· ~-N111'·f':t~'f§ ttf,t~,1:',l,L ~,,~ ~/lt,:rm ,~I'. 1'-.:M) . 
HL_i=__=-_,1.,J-(,......r~c <---·' -,Ju 1/'\(I /\..._~_-.J/"' ~-...-' .. -1i[....L.i.J'J1'.J!L..-'-¼_J..,.- .>,._J~_:1::.11rl' ,\.Jl~J., (, 

[0286] [t] ?9/l E,tli/ •• J •• ··17 :Hl.Hl [,I fl[l','f fJ'{ji {Ji1J L'J{J [JiJ ~~ fZ hHF+i ':l-f ')0),0 [!.t1 w '%.'.-h[,Xlr, .\}li: ')C)')r,a'i] +,r; trj "(;j· 
-"-....., ... ~J-::.--'<..- .., 'l'l,\,.:J)~_,, ,~ /..1,•~r ~ [l 1----1 -~1/i;. __ ._,,. -~ _J_,"TIH ___,-;:},_,,,'JO ---l1,/:__y ~J:_L~-Pµ w._, w1..._, D'J~ !•- /. 

_1; 'f'-'% 17~ o ['rj Jr;$- Jltiii2925iE,m.;}t$rllfil ;rf:;§.lit Jt~t}\ff Jl ic (·WU~il, GPGPUf$..2936A .~ 

2936B, GPGPUi:f. 2937 A ?ri2937B, GPGPU,f{:z 2938A ?r):2938B) :f,~i 01; ~fl)]f1t~/1+fi¥'i }j'Ljc294OA ~5 

29,±0B ◊ ft t * i&11u "P 'i'i:\,ff t?f:iL~ q'l. itJV{r 1..>}U§/-"[ 11f1 ii &'}H'f 2930' t:Cf~.fii/ ;ci,~Ji't:JW 11f1 ii&'.:i 

Page 388 of 949



CN 10:3694688 /1 

:n:28O2; ~J,J~~/r"-E[!~J;•~l?fl Ji 1~tflli. ~E[Y. t; m izH~1¥1i, 1M ;FB£i11f~~,zJiJr:!2t ffJ'~;J1tli f3iufY.if11f:'ftl,, 
[0290] {£-!U~~t,%Jy~ fjl , ((~l;f;: •'k Nr:t~ Btl JHi ~frJfM §Ji;GPGPU;®_(~.±fatr~~- t. {fL/,m:fr,iM ff< 
k), JJll'f-7(f"f] Jf:H~ff:, tJl~t9' ;J =/j (l:, f~!JtfHfr=/jfi:.flJ* tfPJilltfJcPlJ (G fl(;fl[j) ,l,!J ~E oG p[j-~jJ k:J, :D] :d 
tHt~QJ({ttEd± (1fU:t!n, i/if 'tmPCT e :~QNVLi nk B\f r%Jli;:ii~) .ifilfft;Jtrtf/J§ 2 ~t tJl&7H1I?i&/Hi o 7:'E 
~~~~~~.~um~~~-»•~~ffl~~tt~~~h~#~~rl~$~~M~~; 
---•,· IRrJ ->---+}'J+---ii-+f---•l '.'i:l' ,~,.i.'f±Eilh"?;c"l-c'}¾'-'-+- --,-·k-S·' ,,· t&',J -'-- ''-<.-(--I f,l•r.s£-'-+-±•• Ei J.'E \ ,, ' ( Lt1J ;f,z EJ,X, ,1:.,, H p;J inU JJ] 1 § rill ~-iii r:r ..;, p;r kl:.: t~ " /i ' u(J l l lJ J.'E t§: [Jj /j :it 1,tO I Cl • ;X.L: :t.£ tii:1" t~ J?i ii 

i:!J ~~ ~~ r f p JiE j;J zB: rt1 'f), ·;'t !Y'} {/i· ·i':- / J't'i i':- }f 3'U Bb ff:.S :r~ IP] Gp u 7} ¼le I ff. 0 Pt )f] ' GPU {le ;~-# m Efi 
,17, ~ {,:t; /J':f,'ittt,ff ·r•"'s1·l/.1 Hb bl -JJR;' -:nJ-l;/1',,4 /f~."'?' 
W.--!,,.-J'\<JL, .~ .. P·-t-/:..._n,,.y.._r~_).l:I-C-____::__::_:::.1-!--1"' 11~=1 -..., o 

[0291 J ffl +GPU3'U ~t ~ L&7H1Hf~_i-f ~ B\f tt ;.t( 
[0292] r~ 3O/,J~;;J~ J ;t ~ {.;>rGPU 3OlO7=ri3O13JJ!!J..tJ~i:ti 4'11J4't3MO 7§.3043 (N ~n, l~\i&, /;',\ 
7,1• r5 H ;·4:%';) ;F {~ -':•b tlm,.c,1 ?0 X7,-':•X7;ff-~/JI, Ill3 ~ '30or::. ?0 •)oor..; ~] /-~J·_-:.{Eii•r-'t :J/E-l:7-1 /i.:~+-';t.'.J~ITi 1<71) ;::f::t /\'.J,, .. ,~ ... .::t::Tr ... it!,t---iJ;t_J.;J',½r_ _ ____l_____.._:'.} ! _:'.} ,./~x.--J.:..:i=-.t]rf, U______t____...1) \._, ~J'. 1',J_,,___!__...,,l"--'T~o-L_. ! ~7,: .. n!'.:..;_•-r-•, 

Ao 11T!;,l 11JH lr11V:SJ1J.JJ-ix. oJtdH-;r,;f;~ TPC Ie 11. O?l5. 0;fPNVL.ink 2. OoJtmf, :;t:1£8JJriS :111:i 

*~~~~Til~W~~~ffl~~~*~~" 
[0293] .rH:J1~ 'fr ---r 3--};:(E{Zi1) ~ 'GPU 3010!ri3013 ~ B{f!,l;Jj1-1JJt¥1·:l!!U..t1%fi i~t1UZl-3O,l4 7§. 

:so4sljj!, :~ liJ t:,l 1tm15 m F ~:1.itli-trtS-Jo4o¥3o431'r~ tb• ix/'~i.H;g.~ll rPJ Et,\/;:F w,J l'r~to, ixlt~t&* 
?tf:1J1~ 0 "~~1~Ufu' $ Hi /,zl:}f, g~c300f:;jf3006 r11 B~ VAVi· I'LX.~ $ /i-rT ~~ iEfti::LJii i'B WH11't 3033:i[{j~' Hi 
~ /:'li jiJI tJ¥JE~wJ !;/ ~ iJ,l 20 Ch/ s, 30Gb/ s, 120GB/ s?X11! r~:i frJ~Jjfj1:if f:l~J:~·;fJs<it3l.t:Tfil-r,/f (SMP) /a. 
h->' ---~ t-~- (" ,., rx:1 "O ,, ~t r;r· ---- { Cl .,-. cf 4 z;: / /- ;,17 Jr+ __ , •'-·] {1h r·r· r • 'iii f.L t f- ---~ (ch R=1 ¼H ,,,~, r ,__ .jA 'ii I j;,t:_ ,1h- ( Ir! 
!'::![, a l=l J 1,/h t:)ffl , GJ ,) I1: 1 /'/ T JJ; rf'.11"'!· ·Trr1 :,r~ ''.)t,r:'fp IT .Z-i S [1 'J P, T icJ J.!h i 5 :r.>) 1:1 J :X.:. tt.H ! nj rll 1:JHJU flt #t \ ',ii 
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fJ~l:Ilitl;{(o 

[0294] i± ·4'·~1i{EfJIJi:j=i, mt-£:?t/{tJJ:ffJ'.'6i3oO5ji,3OO6:5}!J}Uf?:El=JZi{~~g:s:Jl303Oj'I3O31iffi 

{t:Jtttil~·@j' ?j'~ &:Ht~1+fit~3OO1 i'fI:3OO2, H t=L #f'r~cpu 3O1O.¥3O13:5:HJ1JJill.1iGPU1tfil~ 1:fJ* 
3O5O 7f 3O53if:f1 f{!{}b\z-1\tlrfr 7 f GllLJfj{j;~{~63O2O 7 f 3023 0 #fi*{W TI.ii3O3O 7 f 3O3 l l113O5O 7 f 3O53f:J 

~J. %1J tt1 t[J [G] irie::f isJ f1'J 1i1t~ i~th 11~1 U.:R" ~J. ~1fUfrff ::f Jl::f;~ f}}Ll tfJ Js5:t., ;Zt r.filili:rrn:M ~3001 ~ 
"OO2 4 f]"J)[·-±--l,"'"l'--o2·z:·r.o,r.·---J'I' Fl q,,_, -•_J _,_,[1,·'--'-'s·,'-'Hc;·,i'-•',-i,'"1 (·r),l,l' ('·11c-·.J-" -"' --1'")'''''' 
,j -•T' \.T _J-1J'lH,f1'i'i'rJ ',U~1.':.0 :!.ci!~ ),lt:1-WSZUz.;,J;(~';zpjJl,til,ff'1:X-1Tlml3' l) , .... dv) VE.,1~i.C!EJ:tALh}1.,vl), 

l'f~ tESDDE SD RAM (GDDE) (f§1]:f1D, GDDH5 ,GDDE6) ~i'f~i w 't~tJ{it*6 (lll3M) 8¢J !0 '.'J~ l~{f f;,t;,ig_, Hi/?,¼ 

tjJ !:) 1e&itfrw3D XPoin t.9,\(Nano--Ram8t 1~ ~ ,:id11'¥frt:?,§: ofE~'i'-:stm,i; Wu 111 '#fit~~~ l:~i't!J-5-} 
nT I' I Fl Fl ,J-• s,+. -J--•1·cj, IW ~ rs.1. /,,_,','"I' nT L' I 8 -"t· 8 ,-<- 1•!+- ,4 l·clt- ,rn 'j'CJ-'• - 1'-±- r-,-1-rc l,T{ -4 i'clt- "~ /"L"' 
''J _J;<ic: t1r;-c::LLff i1:1tii, rm;i - ! iii5;.t 11J -·~ rF.: 011-:1:,11•:;1~· Li-r-1,Ho,l' l 11 l,tJJ, 't'.mf'11?;1£-1-,-:,,it',i' ,;:; ,vu 
f'.:f'Gf'tN:;1': 

0 ' "-~, .-/,A,,--- 1---1 11· -'J J 

[0295] 

j'8]) 0 

[0296] 

[0297] 

3O61A¥ 3O6 lD;fiJ • /1' 3,i g 'i- ,~'J.i ~ ~lH"i3O62A¥.3O6 2D o J3: t1t;; t~ fjJ k~, ~ :!-ti fH T tA ff tff ~" :fw ~t f.fil 
l:~1i~ 8t!1&tit L:z J&t§l~. i'Jtr:~~*?x ~ 8tJti%::,};:Jwr1grt1 i:.NJtftt~f11Ht (Wutm, tm<i•t1tWzt¥Lfc, 5tJ~fti 

i11111 ~. F~ ,~11'-l~li~,. ttt1I i'fl. Jr;, ~JlJJ,;t11,Iti li~0~) o riii ~tt1't3O62A 7£3O62DDJ ~J ~.J:~ 1tlk (u) :f11 
:;,{'r5 ,,·l <J) ,sj· ;~ f:f ,h' ,LL-: q~. '~/.r.,_ ri:V x.-t-,...±J: s( ls-J· ~,tr f;¥£. 1st, '10:?I,' qJ i;)' ~Lt; ,t,J ;!.;I; i+: ls-J· ~it: f;¥£. I;, e £tF5 f'.r±l·;ltr c~, 
...,/ ,,..[, ' _,J ~,, 'H ,.'<.!.,; -:;.,___...._ I ~ ' .u Li./ l -,:A..! _,.;.• ' '-----r- H ,.l.1:;_ ~/ ..... '>:.. "lT 1) -· \_ -- ; iDZ.. L2J .J i--, '1--•-• H .• l.JS. ~/ ..... '>:.. "lT ','...' ... ;,_,.._ ~- - ,r ;J ' 

''1)11 [.~ 1cc; ,,_-~ 1:t:.f''f.,fi·cl,c '.>!z. ''i);1 1 1-/1-::+* r:r1·-~* "';;, f1; i:z.1·,½'wi. ~ L'.: 1-'"l .J:r-1+rs ,rn. P'"-1•'"'-~'·"',OO1 :z-.; ·~01y) ,_)\J±l,---:., 7J\,-:JL , t!tirr•.)\J±~,,-1y._,_t"; ~-,h~,l>:i ,,:t,i'\'HJ j, _,r:::J_KL :::,-,'J2l''l-j v)c]n,'l--v __ Lu \Jwo 

[0298] :~it~~td1 .~,;(~3O64:i'\'> rn 1'tJ1~nrn (m )K.79 * t91 ~ i'-t;~Zf:W62A0 3O62D, :3O56tP * 
tl1¥fiti§3O41 rt, 1¥f:ti11~~:rn1fotm,0-1r,r~:rl--fJ,c·tto B11Jtm, 1ff-t'r~'5ltt.§f. +JJ:t PJ A ff EJ Jt'f.::.Wf 8~ 
~~~~-~tt~ffl/~~~~.~~~TM~~~~%~~~~~fi~~~~~Affi~ 

jj: -f!l:'[1,~i-~~:-lOC-i4:ltHi:liTI1/r 01r· -/r~;,t_:tt}U.f 5.:Z , ifftj1-f!l:ttJ{l.~~:-ioc-A?tlJ1li}i Jt ~:iIHJZf 

~rw: t!fl/1' lx ~.JJ1vH!:t~ J~i :ti f~ tJ l!s 1'0J o ;}:@i :f!JMJ::1t ),._ 91 n J t2JA~ :«t frj¥ l~'i Ji~Yl tfj]JH>t~/ -ridt ti)tc , 
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[0300J 1:'E· -/i'"?t m!i h :i:i'.; 111 , :JJ11i4{~lf ~11X $,B:~ 3036fcifk 00 M t~liKf~±t:3046 bJ'.J .:t 'i' fl1 ff; ·0:'. 
rm':;! %~3031, 3032 ,Nt~{it ,%3!t~#l'f ffJ'_ ,#fi:Af +.iiJY i'ti] 'J: T Sf. '}:'fJ'jj;,fD r:p ~:,11:XF,lJjf;t~ 0 j;lfj m!zl: 
:El i [ ~ 3 0:31 , J 03 2 , N 1iJ ~) ti:. tl ~!IA'~t .!'fiJ!:h ITT 00 Jfi ~ :Hll. £fl 5t (GPU) ,, fjJ t} f ~ i'itl , 00 Jf:;:<l:: Jfil SI ~~ 
3031, 3032 ,NilJ VJ ;(:EGPU r\1 1E!Jt~+ jEr] '.R}t'l OfJ [fj %1:zf:fl1~ ':) I ~c~ff tm t&'J %-ti\1T ff!-Jf:, t+~1~i\,9J::fltl ~ ! ~ 
(j)iJ 7111 ' :t~ J.m t~H~ *& / fiiif'.n½ 4lf) . 7!~ t'i'>f5~PfQ tt~ lllfl 1t 'i%tr 41 °¥: 0 f!R: tJ l:ff lJl ' lIHTnm 11 t!.V:Jfr1nJ. ft Jl, 
I,t ~t 1' r~ .p:;; ,1,1, :Elle! i~ I '~Ji.= 303 1 ;:~ 3012 i,:f'r<11r PlJ l[n fjfl ~; hi, :file! /.~ I ~J~ 3031 ~) ~o~ 0 '~i:iJ. J.; i ~ ~- f,I'; t±·· /.\. 'H :_Y, ~/1/:..x..L. __ u ..,/ • l.., L L __ l__L 1_,_~-.,J~,-,.,,. --- ,,.-~Q/1/:J....L..- --•~-. -+1- 1_ -..:_J_~-• _,/..~",J, -~/'1..5--f;;,.J)(,., i-\ 

Jt!J :'~ , t& t· E?-X. :/t Pr J·. Ef~j ~-1~ GPU o 

[0301 J 
1
1c ~/.!"'-'\·• +.{,.; 1'~111+1 frn.:,t, ~{.l-1 d'i1 , cb 'iilz ')0')r.::j,-i ;i::1~ tif,t JW. ","; 1'.113 1'•~ 

7
--~:- (rn,;lT\ "l(J'JG J1r1:.:•¾' 77 

_L ~-.f:.::;JJltj >~ l :,/-J~~'tl~,--5f-~J,,'i,,,j 1-L-~~j!.-t:f~) ,)u[:_;.,;f--l'r...J v8-~J(fj:::.:)J.-_±+ w ,.:.V!lVj ·'/ d .._ .:.J;t J )(L:.··1r 

*ifilii'T ::rt r:p, ,% ~tf:{J30:rnlt-M1 JtJ TEE [~I HJ iztf!TI ~I i*:10:11 ✓t. J0:-l2 ,N i%~1J..i}f i''"J rr1·ot i>-1HlJ!.~ 
i1ffi o;('r:~/1'-~t1MifJTi)r1 1 , fi~:ilt~1¥3038~0l'-f]Jf:S:i+lwff3033~ 3034,N1} 11¥fi-t'8t ~tt-~t¾ ~ :il 
f,;'J h '), 0 c~? 1\ z.,,; ') () {1' ') D ')) 1._') r.; [.~ ff] ~ z:.7, ht·:. ·1',.Jr. .i;f~. ') n i l 1''.i~ J~ .. ~fr hr1 5(1· +n, ,·v1 {1".J \ 7 qT I' 1 f7;, l h ·1·-1-c ftJci 1*1 wz 
•'?X .. ,Tv )o-,.J..!. __ r.0.__\__....., '\l. 1..__,'{._,/r /J',,~JL1-i- ff(T_if_, ,)u_.__._ 1/1'•..J"J ,...;:)l..o;'-,-// 1/.E:.,.,,."-..l-l yA;:~H_J ~,,...., __ ,_. --'---! \.> __ ,_. ~ ... ,,,tr 

HU1I1J (W1J1;,11, fn1 ;~; i::t~l t'f3o38'.J.z3i t5 ,m::i=~ ~§-i~:i ittf lt3062A1i3062D, 3o:j6 

g{J ,f(tr~t / l)J fciJ ittt tfJ ~*fr *}A,~~; ii~ l'J3038:l!izyl,z-]:! iji) 0 

[0302] ~t§. ~f¥~3045Zf{it riJ 00 tfi,!zH11l g1 '&'.f:3031 ~3032, N:rJ\1'iITT~UiITT J:, F>eWxJfil, )i•· 
f{ L. T c'r '7'~; rm Ill. pt '~0181f,: .frFJ :!tJ.~ff;! L. 7=;" c':F fh:j ~1•1 L. T ,':J"{,''~; :ELTI ~11. ~R '30 118nT /;i H1 r1• .{'i1 Ff. r-n,r;ti;J:r 

_L_•~ _ _l_~ ' _x.._. I=! __ u .__. 1q_r l..> • I=! _:L,.,, J<i /[:L _ _l_~ I , _./"'-.,, 0 !J ,, ' 'l' _ _l_~ ' _./"'-.,, !=:I --'-~ e. ... 1-1 l i 'j _/', '1}'" • 1 . !/I"- 1-t /I' k./\ _ _:.x._ 

.~,' _-_-_-_· {~);¥~ ttl, F·j',clt
1
' {,f;/f~'7a-'i;_-_-_-_'. i;t=r-i;-1 i'iT [;1 ,+, rq::i +0 )Jr, Jljl 2 j tJ~;l:fr/1··1·) _ /7;11 ti[]. :1iF f· F ,',tTI:i½)',.P,t ~- ·r;.· ';r 

71· -,...-.A.I , _ _._.r[.Z'!·t· --tl' !,;( ',I .7f,1 -~,,,,.
1Lr . ..., _,.,,~ t1j ~/I/,.,........_ __ u .../ --==t=-1) ~ JV._, ~-7'. . ~--•-~' _.x..., 7.J-.J,,-\.•-1. y ----'--• ! _............_ 

it fl ~L Ml-3 0 4 8 fjJ ~J ;J:if ,Jc~ rHr '!{f lf *~ 1n :(J frt :fij (J. ft*~ 1!1 tfJ J~ )i lK :tJl½ ( 11u tm . EE F :t_ iM tt ti 
.'kP) p}r]i~ f· FY%°;:w1.+i 1f,.Z,i:iJ.l)i ifif:.z[i-i1 [. F'SlO•l·,r;tr □ ~~'J,~1',±, {'f .,;,,;}:ilr;.fE:1rt1 rt1JJFr",g;rm ,-., o,. 1,-.._,..,~, ~· ..,_ ~==- _j:....!-t_•~.-1-; ..---'\/) _____ --1_l___, ~· ..,_ J ,_.\...:>Z.. P--1 , ... nu _8..o --• , _7---..JJE .... v~ , , / ~=:i ---~ 

[0305] 

45 
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¥303l 2l3032 ,N 1=P ~fJf,J: -;:fi~:XF,! ffJll'i +H1'ifJct}~ o ~tjf:1#/iti t\l;:3033Ii_3034,MP} k)~_J1i :.kJ~ff 
fig~, i:l:1,!QDRAM ( 1?JJr1il~,i:i't~DRAM) ,GDDR1+1tt-~ (f1UY.Q ,GDDR5 ,GDDR6) EiJ!JIBM, tP/9,Q 1:iJ l]l {l 

~;,;-~n3D XPoinElX:Nano-kamO~J .=~[=: f,I; ;'.tJ·t#'ftfi{~g o 

co3o7] _.1,F -----/.1-~ ';•t iiljJ 1.lf11 d::t '/,,-1 --r ,it il;,,=;t ~t304c) - l'<(J tH,~ ,1r, /y-~- {;t, (Tl -t·Jt).i w ;i-± _f- ";!L rri?i (Q_ r/:.1 rf::: 
-•~ .,...,-, ll'.!J. ·1:- .. ---r-• , / .:J f; y',.. j tJJ:.,_,...1---r ~l'. _,..yl 1/,__f ·- _L 'Jj _':::E~ , t:SC I tj ,oJJ-~~--L ~Y .... ''-,. /;\,,. -~:;i: 1::::1f\ ,_C'c,, / 

:~or10J\ -z;,; ·1or:onH' ''t ~ /,t; fJl (-ZS ;I_> A,i/;i]j'i;,_st,(',1>'Jrn 1-1<1 ¥id~ A '1:<1'~! t+h '{}&)\ 'fiY J) [. ff-111-·1·}' C~J-W, J.:U ( -fL El 1'fc' 1~\; '--' L ___ _,_ __ 'l....l V I/Li)}_:' t'.l,.,lj . ___ L._,.,. /j"',,,_:.i-..~ ...... Y-.... t.,., ;-,-.,,_-~:<...J/,-,-j""- Y•,,...~ ,i,.,---1:c::1....,,, ,T• ... -\Ji:_= ,.:it .. ,~ ,jj __ , __ h/ ...-~ 

Jtl},~':@i7fl Jf.!.(Hfil '71\~3031 z;-c;3032 J\f) .rirr~ 8~l~tf /j-Nf'l±:t-¾:fO -~rfEf¥1i~~301 l S~ 1%iIH! ff 
3062.i1Jt-.3062D' 30~)6 [f,] 0 

[0308] ll13ocmi.~ I )l; 911ITlllfil :i1-kh\tl{'.f. gq}30361lU&i"E :'zt X_F,!_.)I~:3007 ~ (:](j !.i} ---t-~;; J}if{9LJ O ?:'E 
,:c,t-~•f'.-/;{fj /7,;!1,f1 '[~l:;:t?f,~ffri ,;,~-i,;.,)n31 "r': 3032 Nf-7. wt¾ Cl 3037:isc-~ [] 3035,fr r'.:r+¾,ffi-,,J i',~-\).f[f7t 
--'<.-~ j<....:.. /Jl'-• ~- ~ l _ ~; l/ )(L ]~. ,, ------j-' v v _J._ .-----'---- J 'I, ,. _r. LLJ ._;,1.., T• t.Y... . . 1' a. J::_y._ ""'l.!-~ 1---.:_~ fl--=-l__, .A:::~ u .. t 

[0310] 

co313J riJ3oDrnt~-r,; wuttJm3£~1-ru&1:J'" ,~- 30900 -1J11JJs:~fW m, "½"Yi-" ·21Jttml!4m~!&~ 

~i:-io:-lf-iff'} ,~t:Hl '.e:tV~ 81 }~ ;£ g115} 0 ~fftfffit,~r~:301 L 17'] 81 /\\/ ,ft:J 1n:tJ:tbJt!:"'~~ ['BJ 30B2H- HJ.f:l~t¥.t~ # 
'10cR'~ -fr:: -/r" T:7"M111li!i ,h ~Ji•-:fy ~[ g· '<OcR'< nr/ii r,:1-; +: + l"c'l ~j· h~ •rf+i ':l-~ ·:ion 7 L -th;, 6(j f1\1 Jr1 :30°o6(_-J ('l)U: u . u o 1-1-- ~ /)~ ,, ""'j ,- A~ 1Lc_-_ _,.,t~ v . v 11-!_j ,---. -..i /"!"-- H ,- ~.,:...!~ _J_.--nH......, v, _L.-l,., \I j" ~J- , __ J_A t.,.. U ~J V 

'·,pm-) )8 --,-•' J,--.l'ct f'-Y: ;+f- -rn -,,r-# -) )8-, ,__] .,_ ·lc[j r-'~ r-'~ m -) )8), I hk ~,,, µ.-. I - .;+f- -rn ·ccr -+.· ') ~g-, ,+, '-·1-·A -',t 
l)!~,1-J~){" _l fffJ,f:i_>:.·ff'li=io)zt)[i:~~~· -~J:,,_~){ ( ~)T~_,,-2:'rr= ,~,~1,-J~){ " { H,J·~:<l:~~.1l~it~:,Rl:l[i:~~~·~t.)U ~)~-r-•T~:1·2f't!0 

If1-=:Jai;i:,£?;J (\VD) 3084 riJ[)JJAI1~UJ:lNrl;Jlf:;:J{J<-1 ffl-1-fr_i~~' I1YAt i:!J~; 'e!,\~~Ji't[P] ft!Ll:ISAJLlstJ!'tii" 0 

;(:E Jfi • l'Tf~· tll-F, WD 3084 !±1.:::ttR f/iJ EI ffi:l:d:\J!lS:" filJ 3082 91 fj{J fr~ '111.i~;f::ITA Jr] rrJ t~tt o 

co314J oo %1mi1!i'ltk:30465l'U/8x..r'i'L0ihl7fl %5tl::t11c ,_;}f ~3031 ~s3032 ,Niu· u rt1 JR th r+ 1 rJ'.J 1'-:~i1§x 
,4-1;,/}._J',. :n-W.±±:~£ )s: 'f, flii □<1 ';'f'-/.;(1,· {ijrj (c,i -f'* r11 =FJ.'4} \'t h~:1·1t1. ;ff* Ji: [1i1 IJtJ :rr1;+rr1~·1•#~:j;:ii:)'0:1E~/,'i;t 1¾; 1,l,I[) 
h•j_ A~·TL/'-. Jo J,,_..x.,./l~J-~/,ll!::.v t::'i,-,H/,j,, :i::; ___ L~_,,......_,__~E,_,,.Jl.::..i"../1 ...!~--...'.1/L,,..J~~F;i-..-)'\,.. "i.,, __ /.,,,.,..h.:..~ 

46 
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30811 ~:,l fr;1ltf.lW±ij 111 JF*bfifc:_{tL'fJ1jtlit!Jf;;JrJiJ" 

[ 0315] i± , ·i'-~ iffil 7'J i{. 41 ' t· )cfj ill l'l tllH¥.ttUt! ~ tf# 5E :r ~ Dm J..T ]:\ ~fJ O 1:f ii·1-ti;l:1ct/ r:p . ~- 4"· 
,# Ht ;!elf! t=,· 17?1 ff~ t:n ,0\ tfu!i±:h. ')llrl,~E.., o_t, r'i'1 ),\+. 6,:-, 17?1 IV hi· :i:w;:; I°#/!{.'))()')) ·1 rJ, T· Pg] ft< 11;,fl ,it{il;i:·H,. 'l(J,:1i< rsh r'l'i ·1-i1.f-
,\::J.... r_L .,.(!j, 1-j 1-~:('"~ / )/ ;-.,, H ...... ,',tr'[,.,. ~:.._ '-- ' :t , --~ --'----t--'-- J.'.i-\ 1-1 'J I~~~ I,/ ,x.!._ ..... _ _L. y --T-' '-- \. '-- - 0 J_J___! ~ 1:~1 ,_,.. --J ~ ~=r L.,.--... );:i( ...J u w --'---t--'-- : r:tt. 

,tm-~tl~304Gif:t5tmcH-t iTJ~fi1:.t ;j[]lf:f,i}~J-&l{'.f. fi':)}3036 lj ?J&X}W Ji)tl:¥.filo 

[0316] B:1fft rt1 , VPiIB~~~~}}!(-5} )t3090r11 a<JWIYtf llY.~- )l:3091 '.(fl{~-y -~WD 3084, J:rfryfWD 

ti :J'ti :j~. fB f!fj Jf; 1JD ::ill: t~~ JJ!: 3 0 ,1 G fr~ f£1 }l; ~: JIJl 01 ~; ): • • 5Jl 1T 8~ L fr, IT;J tt'i -~ o f,riJ l'f! fi 7f; , )ie: R WD 

30811 st JJ1:tt;ffi irJ l;J tJJ€f¥1tt{E~t¥~3045 rt1 /j: ril Wvil. 3039, l}l [f!r'Tu'f:f1!1.$,It,e-3047:f P/,9,\ZJ::. F x:1~· 
:n~. rt!, ft 3CH6ft mo ·f<J1J ftn, MMU :30:398~ -/\'-~,i;M~1111J{iJ.?8 ffl f tti rn:1 osriiHVUt1J11~:/fsJ 308~) r;~1 B~J& / 

m .'.'f"; '))OcRf71't{J r-4 iW, .11'C: .,1,:,1 tlJ P$ $ 1oi rt:, 1ffr *+!ti ~±1 p1q047i:fJ' r_'i h~+itl ~.(\ [~] ,1·:::. +Jrl ),tr;til:J±L30'1(i ~Frt.$111-r -✓~1>-..'--- -\.-~~• ... t-_....-..._; _, .,_.E[..-H,. L,W,_-i/-.,-,,,~,-,._.o i l~. 1:-=-=1_...,.--=:c.-t_.,,t.q_-_f'L.1' i i_...,,/_,,_.......:::r::,.J)I !-----/_,. /~,..(iS.._.,"-/'- -'- ,)/ ,_;r,., ,•"-... 

sb "1 1 lfJr '¥ [+3092 D ;'~diltT OOtE;t-liHtHJ, 8=J rn .m'.'.Zt:i=ffi ,31 ~ 303Lii3o32 ,N4J3x B':11r %1:Jtd1tJ093 
''I'•'[' "()'Jli-lc-f_c-t,J' ·'j'--~I'·::C._j,Jht[ ffi lviM J ,J , d:1tz J7:_L_ .•· :-J* YJ,J:t.!.).J ~ a 

[0317] i'E ~ 1"?ttili Wu rt 1 , + 1 ·1;,f 'Hf/i'-OO H~:91::EEH 91 ~303 l •'i-" 3032, N:.NJ/ YZ 00 ft tul!t~t)(:30,16 
~1 ~f-Ji! i\[l • Fj '¾ 1"7, 1;w. 'J.04') -H-. [l qT !'/ [+' :rs; rm ft;! ,•z:&,:M,',Pi.: ¾, t,..;;,; '1~lj'flfc;1'J, \c,- • Fj ·¾ Pf, 1

}\\ \c,- 11:L-1"', tlc.111 ~x.. rr1•-1: - J .. -J_. !-~_J 1-1 1-1r:r u C ' 7T - _-L ;---J_J ... ~.•·, _u l=l J::I:.T=c J. ~-:,:X..: J7K I j-• /.f'\ :::-1L - J r~-1 ·u r'<~ .. -J_. !-~_J 1-1- 1-lf-f O A:~====- _C.C rpJ 

I I , •••• --t" w.~ ' 'J ,t--• A±,_ ,,,,, ' + b +·- 1--- j - •;ct; µ w l+, :\;· I\. Ll q (}" ') ' ± 1 rti , 'j -,- "'J 1, I ' ,,,,_ a'L'' :fl j ,., .. d,J 8]' ·1.f M i::p H0 'f'G: ~ [ 1:8 Pj f[;( B 1ti ,J: im:t.'!:5 fu'f3!f::!i}. /J n. ,) :1( i::p ,, .-f'<_ '1" )Jc:; i \ J q i'.'J, [H tr :t-'f.11-:t. T 

~JJ !JfJ 1t i'tb 1i ,fl.Ji! t:f::. ~f ft g~, o 

[0318] :'&l--~;Jlj3_;pifli!JIJ#ift i11-J%~ 
[0319] 

1 

2 
'l 
d 

5 

7 

8 

9 
[0320] 

[0321] 

[0322] 

4 

6 

[0323] tE ·"1-~JM!:fYLJr(1 ,<1H-WD 3084~JtJ~~Jt(f-Jll-lJI~jJ!J~;JJ!JJ~3046 fP/Ei,lHoiflJf;:5:tff 

':Ii ~3031 ~3032, N,,fifd&WD1!!t/0'[~:if~,jl::£1tt 1! ~30'.lJ iri 3032 ,J\Jc:JJXJf T1l:JWi1~81 fi}f~'fr§ J~,, 
;c,f,: c!if fiFi',.c.12- '1\T[) TIT[) J fit+~, ,1,1 fl(, )r_-rl ·t::;j f;S 3:cit ?r -y- :~[ ;;0 ,;c;P; /J(J ·-1-• .{t 1':'-1,· 6>-SA /7/,, 11 6{j /f~ /;cl'- '-'~ ·j\'/ f>'} (171 +~ tv+ 0 ;~,X._f::f,; YJ2,T HJ ~.,,,..._1~- ,J/----'-'- t:J -- .,._.__,A..!_,--L~ _ _,_.,.,.._.rJfiJ~- ---~!! I-• --...;, !/\., ~1-=-1- l !'"11'i=H-1 __ u___f:3_.H,J1H ! 

4'7 
I 
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[0324] !1B 30E~;J\ T ;tt r'jK;j:* 3J~ L'n • -i'~~t:!rit~ Wu lll ~f1 JJLlfffi 11 "NfJ&?tnlli: Wil f1L:Y8 !t r( 1 f+fit Till: 

t1i1 ~ ~ fU :t,;:3099 af1 'ltt 1Ff=J¥.Ji,;~ 1Y1; ±lti,.hl: S': r8J 309s o 'l:tf rm HI ii,;~ 1Y1; ±ltt..hl: S': !'8J 309s r:J r;;,. rn 'l'i: I'll ff 
Pf3096'-1ti:o r'rD, f1fr}l1rf~Hl':1ri:!H~~ f~ J%fott 3095!'!~ ~ Jf;JJQ:ll:ft%Jft.gl ~f m:rEJ,{t" 
[ 0325] rt _':f f8 .:f':;' )::/di JJ~ -<1' i!r: * G "i ~ti rt, □'K: ,·;,,. ''.i~ i\t ''.i~ ·;'--) ·;'--) [><' o' <j /4f•.,,. ,'1.17 i',:V ,'1.17 JT\. J'!jc Ji.e ,f,1, rTl !:',!'.] Jw, ·fin /" -• .:=;,:,tjf=r~ 1:7'( __ . __ ) # /,'--r--1 .7J">,),._,, _, __ L ~ ·-~~ •,- ,, ---~ - ---~ r::J-J-::A(r::f-JJJ ,L. ___ ,_r. ,,,,'Z.1W!----"'-''l//J~~ 

[0326] 

[0327] l) m. J-lHr0 /'~ '111. ~11r*,i;~, ~5Ut [d ~- ff,} ( ~p '.::f ffej 'ITfrH~1t~lii.:7-,JfiHfrlt-:t~) 'At :jl'i· lf] Jl;, tm 
i_f t*t.t:3046:t,fffH1I:1fl J: F :tfi(lJ;;J;ll'l:Yz~ tfl,ljllj O 2) 00 ff! }JQi_f t*±f(3046{;/HTE t±J~ :~:rH j'sJ i: fj :t 
r&J.Y. m ff ,Jh~:R '·eL·tr1I1lfrJ~1¥1fkit-i:'k 'E!XTJ' llUJ;. JJnJ,g1]Uk:3O4ri1/rdJt:h'r ti ff::\[ldzl~J!j1Jj~ r-ft7J C :n 
,;, 1, I -±ct·,·-'-'-~ 'e .:v·· J:-3i:,J-6" ';i··Fl+ 'I /r1·r, •·.-· •+f, '•7 + W1 -,-fz +,- H-J:-H-'' 0"4" {1½ !\ ·,•·; [ff• 
3'>\f:11:k)'c:'#•;t,,tRJ 1J:£.11* b 1*1 ,·. 'J , ,Jb;:;J;i /,s:HU.tt:1'± 1r11':-1 J; ;JQ~ 11*:tJ;:,,u· or:i'J L, !·' ':i:." 

[032sJ -{±: ·-t'-t=Jwd<J~cp, ~,r F Jt $HHW, 11rf~J-1ZfTj3080*:fiJftHIJJf5,t11:t~Ul:J~3046~:Jt~, 

fttM lzt Y:J (WD) , if i:ll.ftf{iWi¥1'J.~ (AMf() {! l:J, &J·. F ~t 1¥1¥-/ '~f:1'=1 lX JtJ¼i'~tt (CSRP) 3ttitt{f·t1H~ 
-;;f; f-21,; ;iOC)F ~ ;\'~H,i?;J R=i 

O 
r~I +f .. U,iuJ',f.i k1.):t1:1-'.i04c:_~t(", tftJ .l'j'ti·ht ·17 ;;f; f~t· ;,?,l R=i f':{1 H hi;;ftn i',1i J}j Mt:'° 

0 
rii f'}, fl'J•n.;,t, J:ti: 

,,-.J •S-:: u - - u,,,.~ ,, _,,,._, I, !J,J--tj III/,,,,- I •' .JS_'[.,, '.:f,,, ...._ - \J.,, , ___ ]_~ J:-i-,,..l(~, ,,-.J. _,, '11 :J ,J--tj ,-, -· p 1,. /JH . .JS- ,•- • ✓ J. m /I>/ H.--.cJS !_ .. ,,.., 

JJ1;3016]~:J+(l riT lJ Jr::t4f JET ¥i~fitttJ{tt 0 PlrtfWDt· 1' :r 'ft ;<,J-l!:l ff. tm~tw)R::301fr*t'krt1t '* fl f;J 
l,; i §1: l,; f --r~· Ff; ;J'. [T +r~-trn \\1{;}~:J:-h. '{0LJ6~-A . +r l1iJ ~ p'1 '~c.' y (;±,l;j;: Pl j;}ilf :Pb:t1J- +i;;Jzj·. l:i[, f[1I l'r'i /.'..l\/, ij1I _'A ----'-~ _A I / ,..J-- \.. .. r~i , 1 _ ,11 H /, ___ 1. .... ,,-.,c..., ., P ,, -.:::: ? J ._1 ti-j ., },L / .... _ 1=1 r j ,-1 ~ R >_)< ... -L:, _ ~ 3 F-1 ~- . :1 ~--- . I..J P - ~ , , . ~ 

B~ 1r ix ±fufat HH-t' ; mt FtJ f :Nil :i&At· [Fl ll]-Jf[ VP~ gt±R: 3 Q!l6 J:tt 1T at t~ ff] 1:f 1~1r Jt>(il!JftJM UJ .tt] 0 ft 
~·1'-~t;11ili:WUrt1, AMf<fi'L,~F-8-T '=1'l mJ 3:t:Hf f]",:/A \Htjjt;t;" f'#:®tft~ff.' ~fJEft~{a 'i+'ln.MvmtJf.J .szm* 
·fl),o ~rJ}ffm:liittJixE~ft3036;f!l[fil;if;. fm:litl#(3046!Y'} ~,'.1~11fa /0 :r\:;i:: R:fi ,EB t 1 f~t:~ ¾tfr~wr~.-~ 
fI-i5! (UAMOH) , ITTLlr~ff~ :~UJEr1H), (L'&'J'J_ffifffiit: i)!i! Pf] 1Ht i~AMR z T~1Hr1JAMH{fcT.$.HJ =1j mJUAMOR!t'L 
Ji--- ·,1z 11)1,1R W} .:::i::..1'*-W .i,ll3 :~: 108'':), • .:_:, }tr'i ff£-:.IfFl f-~ l.:L ''i(JO/'.; j:iJ' vi'I 1iJ-1''k-lfb 1111 m '.1, ?tr'i l;((]+:J -l:tt" ·11'[],fli; ±c ~ ,tz 'J[ 'I--· '-1.J"\ . .l,_ci. J .:tt/1~_-....... n.,..._,, .._,..<_r-1-1, ~=-=i-_L![-r./.J".._\.,JU ~-A -L~,~!. ... /-----'---,,4_:_________ir-1-11,,.._r ........ Jlt[ -..1,:!;;:.J]IlP..,11-:r~h-1 

( J\J,10R'J 1e'l' ±r::t. ·---- /1-...,t,-, -/.:u{ Ml! ,h C'.SR 0 Yb.{iJ .-0; 1',(1; r-t1 f~J J:l[- "':i:'. i'sl '<0cR •;) ,h 111 1:t] ~ tr1 ~~ t.i\'i::th '.10'1 '1fi1't>f11 
, ... :1.. ,.,__, i.J:___1.o1_1-_ ~r'<,/Jl!:'..l/.,j1 ..__ I,,"'-D!---,,---.f,j>!_!j_ .. ___ ,!e--1Jv -...Jj,/"t-~-it./-J--1,.'<lS.v"--7\,_....., ..._L,,;1-._, J/r 

,~~1I I·. f _K:J:k;&(FJ 1>f ±11Q(J{]71 Atl:itill::t'Jf.J ·t-r-1}~;3045 ;=p n;_i~-'\" ., ti□ * ,r:?{;;JJ{Eft:: 1lkzf~1J {iN>lk 
;;§ B:!Z ft: ,Jl'. Mz :rft r5· HJ , Jti' :Ht4 I ~ nJ t!b 8~ o fir ltL .F •'J( f.\ilff. / W,: :~ lX i~ nJ U ~ Jill 1:# s<J )ffe; ?ft if. 

[0330] 

[0331] 

1 

2 
') 
,) 

4_ 

5 

6 

7 
[0332] 

jft;fhlJD (PID) tflr:iJj)t3~i':JrfffiID (TID) 
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[0333] 

[0334] 

1 

2 
0 
,) 

4 

5 

7 

8 

9 

10 

11 

12 

[0335] 

[0336] 

,{f-fi?i~" 

i2.1:l:!5Hl ID (LPID) 

[0337] tE ·i'•'.,)~iiffi 13'1] rt1 'MMU 3039Ai'i3039Et{l l'r-J -/i, Bx§ i'-r,f~ 8~ ftii:\~./ -~xtH',ffHJ.El'i ]~ 

JUn309·1!\¥.309·1E}ffl1* T ::ttJlJ-tfi%~ ( {YU ~~J, :3005) hj GPU 3010¥.3013 ffJ ?t5 31r:tf fl zfrlHf'J 
g ~,t-~ f_;,J -a -~.kr +, i_l· I: I /!/, +~f;, ':J~- 1t th r,11 >JL, r1+f;t, :tr_.+· Jl:f;, ;73+'~ ffi A~ ~r :t7'.l; A~ 1f711 Fi! r1+f;:/i;- !,',,,It 6~ l("ffl, '[>:_',', +t/·+'' .. f,:::=!. ;~: 
j,_...,i ...... 1:r-_c...,,_ '..; ~(;,,...,._ ,_r_, ~A ,...-'! .. j -~, ~ / -, l /~ -------1 .J ~1-=l , .. ~ ---~. '- ---'-~ >--1-.J Ji),._ .. '.Ji!----' >--1-.J 1'/J ----'-• .J rl=l 1-?r ~~ -.J l1, ,._f_=_=l.'J)l.. ' .... "'--. l==l 

_ft_:,_ i,%] '))i)h,-· ,+i !J;,!.-,---J-_-_ --r i,f.;;\ '.'c_,,_}, / -~(d'L,-{,"I,: HB,, lb, f:17 3':- tfc· '-l('1"11 t, 7£ '))i)Cl. /I h,' r'1{J ,:57 /,I',¢' ihi[ if"{ .{}ii\ t_f_,,-, / · ~Ir ,h'L,- fb_ 
l-L,-~t\J~ l!v ... •-'- 1,lH.,i____EL/ JAl--~l=l ... --U L..,.L':f_f/J"•-Jl.._1_~±.L.1.. __ !_~1..\J,.,,±!._./w ,37 ~J.JJ,!---~!JlH.J____EL_/ J:'Al--~:-e. 

.!f~ Ji'U;t ill pJ ~:J (E ~ t-~x g;/r-- i=:,191:£!::Efl!. ~30058'~~/IMU r9 ;fU/E&iE JJUifil ~:fr:U& rg f,&3036 P9 ~'tfJl ,, 
[0338] -,y--~1~ J1•fli WiJ ft i!'F~~GPU [~ft ti Er'1 #flt; g~:3O2O 7A3023 fl~~'T'.t-9 }k i_ff. tI Mf ii BS -~~j)- , }:{:­

{~ Jfl Jt '-}.: J1I[ }J ;ff- Mt #i (S VM) H;i~ J! ff ih ['cij , f_Q ~ s."i'i §I:-~ 1:: -~ ti ,~'1.i -~ ti ;ff- • Ji~ t-1: ill}.: ffJ Jfit 
11'H1:~~3J,~!½J .,GPUf5fHiJJ'.Jt'f frn ~::lOW ili::lO'.!,3{1:yg}f~nEt'ffrn ?il~¼:i]J(,~ A~ ~'G )J/i'.S;'m:~J{Jl'l~ 

tltft+'-i:9::n'J;fkfkt~-Jtih r'~~ i+W-fii%, jj'fj;F Htf 1l€1ET/0 DMi\~:r,i~ D1 fi{Jfhrl ,,jtl~{½iAJt D! 1ft' 
.& t~rx: ~t1 ti; Jr; iH11 ,~ , "1 1 tfy1 ;!;1rn: frn i~, r1x ~tr / o Cv1M r o) r~ , ;12,J~ tJ)" f PJ ;tfil xt F fiiJ ,_ 0J 1'f- lt; r·~ 3K iJ1~ ~rs 
Pcdt&:~xf:1~ o [G]s,t, (E0 Jt:rJ~=i;:itf{i ·i'ttlJftl1Jff)t~6t F iJJ i'0]GPU~1 Ht;(J-fltt~~3020¥.3023~fj 

~~ )J xJ+ifP i:~ i+Wl'J'.J :ttc{TfH fsJ tiJ ~~:ft1::-JJ@l'J'.J "fY:lyo, i'EA(=f );:: ~:ih:rt 'E5 A #(i-f,;:,5~ 1[v.-%- l'J'.J 'tH 

49 
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1511, F, ,iiJJ:~tf 1'¥- ·tzttJF tl'i1iJ ~1 _frr:::gf ~It ft\ [:JJ cPu 3010·3:~3013 ~- ¥ilf1'.J ~r J;Jr. ·~ A {f}w: "t~~fr~~t 
W: E fr]~$. , Nf :W: i/i i'ci] 0¢J 1;:!~ $. ~J .& GPU H :~~ f';;J '.::t $ im i± {ij§ JE GP u Ml~ 8"01r i;J l't. :tx llif 'll. ftf=: :tt· _@! 
¥. 'Ir m 
3~ t~ F1-J Q 

[0339] i:i=: • /1'-','['.~-)ti ;\ J? rh I'll I ,l~ 'g l::::i +.· _in ,(;+JHJ 'l-t.•fr.;,; ~ z" J'[I o··~JJ''Y;-tZ: ,h -(,~ ~ f::Ei ~:;;: ':Jf ziffr :trn ;;t 
-, _ _L_ -~ u,_. ✓ -¼ l .9 \J .., !,l!l,i_E-=-L ..... _-=i __ 1}l1,.--...,: ___ L---{1~. ,ll'.1-1=-=-t. --- L~J - L _ _ ,:F, m il'J_E-l.,i,; ~~µ.-,,i-:i.J _9;.X,_ .,r, - u 

t1J~ID:9J" 1JLl1m, i5Tl2J {!Hi{A;om~1:J.:, }W.1£1Jr~LIT_.?fPJ l:;l )fj_W/f'·GPU ~fttt::tlfi~!if D=\ E:!};1 it-lZ21'·{v: fit 
j,j" *ii J#f-L· ~t: mrJ 1, I :i"J~--r·,·,J;,_ '}\!. -~~,- W-1 :k-'i Jtf :~fx. lid,rj\ lr.,~_, Wf •,t-:.: ·, 1]· [::i f±· ----/t'-fi1J X Ai ('OU: Ille!- ._Lee. :Py·.i_';.-lt !~'?. "O?O 
j"', 1f_,_.1_x...----1-1 11'~ \l~ 1 ~A 1 -~3 U~, -.....:-l__,. 1,~,~---·1\...1_:r.rr..i·_,,) 0 11W._.Et./C'- _ _,,--.,1-= : ~-.-;•'1_::')7 V[ Pl: r~1, 1:-t~-r:ur,) t-~ 

¥3O238~j ¥Lt~(Y.ir¥,~1\:ffi.tf.1 fj ~:l:Vt\, i±GPU 3O1O ✓t.'.30l341 Jl1f~7G.fftHrnt~J~icl~tJ ({x;uftn, 

t;J. ,~:Jl~Zf;/;rJJ1Z/ 1:'J:tif!l2JH ITT {!ITTJ E'.~r:t~ ~ fl l "11J i'"H\i:tlL ~1'"(MB!"r.$.f':,lr:iH*M=i'EGPUFS" 
[0340] fr ·'1'" ~~t M11Tj\ 111 , {f '.i: ~,1; l}f (i:i] GPU# iltf g§, z.mT l}f (ci] EJ xiCPU(r(f Jt#ficlt {}t3O2O ff 
'on• I' 1,--• ',. '-, '··1 --',L ff'{ 'if ')·', ~ '-'f-• '\i!:, r=l l' --.-- /ct. 'B ,, I ··r·· 'p 11. -"• ,_;. 'k· _-,J· '- (' f}[' "() c· T' ( 1 ' ,,,. J d~f,jl~J: l)J [,1Jif'F :-"~1-f1d1·H!1u1.'t<:;Jc; ,1 ,/1.\.ITU 1:ifrf:-_,. 'f* Fo r'cf o/G,lcJ}i<::H J[ J ,) . l l=:E.J) J~f'J 

j±GPui!il~. 't, Jx:J.YU:t:v~ 0~ JY!i 1+.r~:R•ltlttJ~ ;_;~ 1;u.~,t)i~~s<JcPurr11riwi:3O2o'i:i3O23" i-4-* El cPus~ 

rr t .1n Wa 1'1 cp 'if. .EDiI, ;11; I}'.[ rt1 ?ft -':E -Wl ~1z :!t& _'it 0'\' 1t :Em i~: i oo s ( v1J !~11 , J.m J~ Fi:~ :llli H ;iI; rt 'f.il J1\) " ?t 
~ 1 ~ J-~ Dili fJu 1+1 , ~,ts~ □ t<l: 1m -~ 3 oo s 1¥1 1:E t trl .1,u:: :f!.11 ~ fMB i'. rt1 tJ:.. ff{ Nr vr1 :ta~ Di r:tt 1~ :~~ )'E -~ T 11 IE 
}~· #fr# g§:if ~XJjrSH: ~fJ \fJ ,'j( 0 m ~1-tJ.fu' pJ LJ :lttl :~1GPU f~l'I vr 8~) lfJ:1< Mi 1:zf'r1GPU 3010 7f 

[0341 J -!J,~r 6{-1 -·1·r,;;, Wf ''-f' * 11]· l; I \~-l,J Jt + !fi' ,f,t·. ~~: ;l:JHW Jt.:i::.f1i}1.frl·.(tp'i II), "tl1H 1;J ,!fl 'f'i] gf; Xv/ ·r ----" --...~~J 11n.LEl,-'1/\.,1....1,\ _:AJ-t!I;.... __ ,_L _.., ,J\., ! r~'JI .. ,-FJ'l, __ L -.J 1-)Z.:ir rJLJ ,,J1:,\.ll r=I /Jr,-'_,._:-,, [=111:.J-. 

rn.N~P< r:t1-t'~·t)l, ¥Tfx. ~'itJ:f:tJ.11UM?Kr~'~ o 

[0342] ~ r,:t, 11'1 fr;,,'. 3t fijj[ .:j}: ;0 ITT ;t;JL $U !.R ffl API iJ,~ t13 (BJU tOOpenCL) , J=ifr ,i£APT i},~ ffl {12¥: -fili iJ,~ t13 
GPUB<Jl~.a!~~i(fj;j;1£Jf, Wr:i&!~IZ#it¥1tfi'f rnf rliJGPUJziiW4 ,t], (.llZ'.l~·irr4-:IWi:i& tY )\,f~U , },\ rnf rj I ~} 
wr ~ G n e!z :B-~ D~Lrr :J:k ;t~ , * iL ;(,J· -T Jrl: Jtt. z1 t~ , tr± tJ L 0=1 tJ.\ 1-r ~1 illHit rt f; fi:§ l~ r~~ ~ f\, 0 r~lr i£ ~J 
,-,,;! ·v _,_. 1± /•-/,' '± r'1' l-'" 'f.-: Fl r 1 -'-• -l:J' ' l :rw '"' ,- • 0 .. Ip - -,·" -, ou Ip - fi' ki=-itr, r:r- ,, ··p ,';I- ----• -•+ __:i.::. 'n cc~ -f,:± 
:l_!f...(f 11-h f}b'/rf 1W t¥~ l r: 1E/Y\. :Lt V,(J_:JS'..~/'f'..HJ 15'l!IHJJ,{.1"Gls[ 'l!iflJ §.ti] +:;--·1)'!:t;/1 J_Q}TTiJ rJJ' f/JJ X'.J ~ fi=IJX:t's 

[0343] {E ,,~~ttiI1f~ 111 , lfili:!J:l:JDJ ~f!!ttffl5ti::1It?iil::3OO5 l~ /jJ r~d!Ztf ff 8~ GPUfffiJ~ubit1Jfi: 

NHzH'f • .f:~'f/t." ',f.;_; T VJ friJ i~A~};J:, !1Jff!.mt:3OO5PJ' i;J ln)R* t'1 GPU 3O1Ot(J t'J j'riJ, GPUPTU{R:!'Ji: 

~t fj{E}f rt; ,1: ~fl t~tx i:/j" fr~} 112 i:iT [:J :,r;t~tx th fr:i} "[xi u:l::, 7'1 T ;Jtjt'.l>::!zi:£~~3005 l:iGlllJ :30 l oz fifj (JS 
~,¥, ·j'#f ' .ti· Jr I !'t'.1 ~Fl J;ffi 11'1-GP[j}ii', 'ft! f)f -R:1v·• purrf'iF ".-r.cr~",'; i'B ·F E 'r; lJl. /7f, Jffl 1J.;i ~010 ~i fifr '.ryr:; !'t'.1 fff . fs:r )' •v-e], 1:R: 0 ,l.tt! i-----; /F '!_J.--,-.J/• ... -1-V-t:J 1/1, - - -~--;c::-=-L_,,- ,,,, • .._,_ , 'iii; ___ J ' ,",_,,~_.1; --·- I,1-.:?!-,. -· ·-l/,' ~ •--.-.JJ••. J..-"'-.--•---- ,!)\, 

[ 0344 J ll1 tti ylflJHiJ-EIJ;J:ii; 
[ 0345] ,~, ::i 1 ~ l~ T #i J,ji; ';,t: -1:{r; I--:r11 f,-;-i 1-~ .w:.;, hi, :flt~ ,:tr ~tz :qi~ :31 OlO ,11F ----• Ar ':;,-t-i;fi1 l)j[f r+1 ' [~~] +0 hf, :Ht l~~l 1:1 i 

---l . ,i .... /., .... I~'- .c,,P _ _,,._,_ u11 ... ·1:., Ll i=-1.; -----. 11; )C., __ --~~ j,,, .... l .. . ~J<,i - - c ---• _ ........ /Jb 1., ~ l . •--- ;i:_,. ,,!<..l.. _ _L.1:it=l .J 

~J ~ J:IJtPrr ,~1~ 5J~ a;1 lt1 *· tt ffH ;:Yrt 1J<J~ 31 oo O J4r ~ rn-1 % 1.t 11r:. ii m ~J, 1~ tL t~ ?:t ·0:rl ;,ts: J.: Yi Jt a¢1 # tr :l<l: 
-eu ·z z:: !-}• '-lt--h - w, 2 8 ,,,. " /,-·· , I -83 '"' "8' r ( ch I. ~ ', '-.C· '") J.. ,;·- '-I'· , ........ "l -ir "" El W1 ?·~ r1/- '..& 
:i:'l'.Y?'1c;~Jtl1=1 1;.0r~[ , J:1-J :FF1T'.Z~:i::-f'ifc'i-,:.., ·u lv'J, d:~ 1 .... ~J__-!Jlli rYI 't' ,r/D:-'L:tf1T 1>U.::r:+.1'$/t:.bt1~ 1 J:1-J \"P-
'""! -) h:.::r;: ,(,+ fffl 1.J.@:27 J 2G\1 ;-rr,11

t:( ·f;rJ )s: ,'r fiF1··w . /ct1"'--%ri, }f': ii· hf, :E111 t;::. f!A, Pi DI i7. ,h -Ff: JJ· fir, :El¥. EB. 7--,-:; (11!1!! tirJ' 
/ / ! "j-..J ,-._.. I,UQ -~ -~1-1'.J_X. Y fJ7'~, -} _,,).(~,-// "'-'' ---! 0 ! /, ·1 ... Xl...- _']''../,,-/., --, _:J,.,.,._T,t:!j~, ·1 )I...L. __ u '-~--- W • • .,_7'~, 

~ 28(~<.J ft: fr ,~trill 1¥1 •. ic28O2) r~<J ·1 .... £1;< ,£;1"~ j)iJ)t(:~.Ellil,~'fl Jf;!zt:fill 1fti!.Ktt;3lOO017~1JII. ~-s ~i 
fj'I }--_-L·. 1\· ~Ed ho f'V ') q ,,{-, r~1 .u; 7, hf., :J'.lfi '}~ ') 0 'l J '\ i:fJ" 1-' i i,l, :JP 't,.¥ r\';J' +11 ;J·-. -J"rfi r1_., h 1, Ifj1 1',', )--~-·. ') 7 0 !l /4,1/r I-tr/, ti; ,'f, [ I ,1,1, 
-- -~ , P'.J ,Y..-~ , : -...-! r:.~ ,. !=·r•J 1·-. /1/ ~:)..- ;;.-!_ .-'-::=!:.·mi r_. o,. :t/ • :.._,,..,, ·p,...,Z :--:L _E:::t.JJX, Jr'-' ·1 ',/•, ;"\ )t._ J...:=r:. --t-- u il ! )._..., i-~ fl./·~JI flJ'..J )t._ 

312 2 4'D Jc~ t)JJI l* 11 ~- ll~ 312 6 a¢J :c.t; f:rg jf nJ L2.( EE '.Z!:: f.1#. * tl ( Wu tn , [!f] :3 B½ ,m: :fl1i * ti: 214) V'l a<J J't ftt :l<l: 
fl g r I~ .f IJ M M (:1<] 57" CK i(3• JG ('j(}ij ~~] ' r~~ 2 (:](} 5J" CK }(r it 2 2 0 A ?§. 2 2 0 \J) tLl 1·-r 0 lll fT: JJ3I itrE 7J( f~~ 31 00 

~PTLl~ffl-~~%~~~~~ffl~m•~*~~-~-~~~~~.~%~mw*~ 
:)' ll)i)f'1<1 -""1 ~ (;i:; /'i'- '11f(/T}, pT i)l ,+-, \WJ fijiJr• ,!ti_ ~!!.. (1'xj[iitr] c··1)Uf) 'v~i /J{l _:µ,::A-'f' hr· lit! \;f,±*fb/1·-=;: ~1+ ./,1-...•ir f_'il't; - \J\J,.v ~-_,..,__ __ v I -•!-,,/.J HJ_/~ t-t-1,>v..:.::;l ,,.,....___J~~Er:11--' , , -,..)'-~ , , , :J ~J,,,, I-• ,,r--;..•_~EA_-fJ-!·'JJ'~ ..JO -~~ 7c:;;;,Jt.!j_ 
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[0346] 

~mffiw~fi$~.*~mffi~~fi$~~fi~~~~~~~.Mw~~~~ffi~~~~ 
~' *i fi')y; hr m k Ef~j JfJj h, jyJW O Jj)j h, S1t fir.-~• 7G 31 M ~,;}'; If,( i% Jfil ti {i' .ITsl 4. ~ l~ ~Jt ff {i:M 5~ 41 ff fi:M 

[0347] 

/ '1, {tli '{· EI 1·:. k • 'l,fc-\7, 'i1 v. oY.1 '['I ]-• 'il 'L f'W _,_,, ,_, ,.-; ~ '-'-' ITT ---• ')' '0 ,.,_,.,5•::1 = f;i'; l•·y 1j'. :7;' LL":,/·' l • fc?, 1•;(:,1'..{')( 1 :h 'fi..: C ) )!J..'./){Jfi::J :;J( b'.. f,\,/;;J, ;fl:J*'.-ill fJ /]'-. 1• 0 t;j'Jftr~ -'l· }L,) [ l ,-f:J{ ~Jlo~:,J.x,j~ X T~ /J b'J J.!L/JZ 

g{J 'f~ W,~ ~ -=f ff: it 1 !- fi· ~rn 7J\ /.;J £:s, '[' IL 1~1r lll ft i-tt :ftn t& , =. ft.! fj:q. ~ Lill jj1 fj:q. lll ft , f;'T ~£ £~ I' FL. f~1r [1-1 
-_1;:. t:f, ']1E:ti%~ ~ii ¥'/J ~ \ii11'·rt,· liH111 1'(i_ i,:. ') 1 1 ') ..'f::'/lf-fW ~-¥ i:r+; l1~ :El~ 1'(;:_ ,,·. •) 112 ;;:,+ f'01 ,_;+ B'{l ii, F'--1 r:_'~'., fJ.': :¥{r1' 1., 1•1J.. i11~ ,* 
, LI,,_,"'-.. -< .J~~ .. l--' ..-,i, ..... 11/'-~ .- I --, )I. __ _ _l_ F _, u,J ~~'-.I" ,ye.,. :::v',._ 1-, --l ,,-.._ --~~ ~: / u~)- :J ::lj~.,., '.J ·r 1 , , ...i --- ~A -'Li __ ·L..," )Z[ 

1~1-~l~~&~bJ-L~~]7~~j7~M~A1-Jili~~~l~]-~/CJ~~l]Jili~~~ 
. l,'J".; 1-• _,. -, __ t_. I,.,'.,:..,: ..J ~ ' i '.J ·-~ O..J. 'I t- .... H ,J :_,- / ~ J" \ ~ '.J ~X J-:i ---c·... .. /f /~ J" \ 'f. -,"J I ::t 0 

[ 0349] W1 --,,~ •11 f·l;!~ ') 1 1 d_l,;J 1t1 - ·,,t~.{:&1. ii .~A 1"Erti;.tw'1'0'. j';!;-hHEF' ~i'l -,-,:- '311 '.)tc=z;';:UAJ' Jm i5 ,1~ ,f,•lc +El +,\I' 'I 1_!1:T ,'Ji: r:..:;:1 / w 1 --• ~1~1..i n,rd .. • n ,/J ,J -----"_....----.. :, .i, ,•, A.'<. t-V( , : 1--1 ~>--=:c. ~ _1 w, --·1..,..., ,,.,....__ ........... />I\ ,3g , __ t~ , ·H'<.. 1),__f , ll.,! ---- ~_;,:;; 

[0350] 

flj_ 1¥1 )G 311618} tf{ ft:Wt*l J TII A~ , }l irlii ~. ?ef] ii> ?ef] )G kJ, W tt Cl :i':ffif;J, .~~ rs~~ fl! *i _gy t'j'L /G 3120)! h t.,1 

rm o ;1wr !Z!: rm ¥1- Jf~ 3116 itc .rtz JH'f AZJ:Jffl. 4tf# Mt ii l¼ }&Uftft-M1 Jf r:p # 1~# at ~1z JM ~J, HJ + 3.± rf!l JL 
{pL'.¥,fr+,E?- :Hil [I f1''1~·1· tv il,j [1/ci>c /pff ~ ~i'l c,~0

- 0 1 ?Q+/,1 ·1'·01"~~ ilU rii' :fp 1.!j! I J i-"1"fi; F.:x_h :rr: i~1I-½". lil[l{ I.,£~£ '31 '.)'.)*" .~_y.J,_'.])po·t.•·u, .... -_/~A"'-:;'J ,_J~T ~X.,_JJ~../LJ. 1)._. :li-'¼ -1-~~-JJ"'-//J d~T ·1/u .,,.-.::!,J ,;1 !IJJu{1JJJ,.-Ut]i:'f, •-·-·,r;~ 

ttJ 11. ~± fff1. st; r11 n~ rrE Jc 0 

[0351] :it,r~1t~:3122rrf lJ tLlff iftflffeJu p,t .fw:tt:1~~iTftfl~1J {}t1-t O :Ytffll-1-t*~ 3 l 22i:E xJ;¥,ff 
rrl Jf5, f(fj ;r(· ;j:J1 1~---,-·. ;~·-1 ;~f;,11· !Ji; ;+if, ~-.1 it~ i:;ft OJ- ;·'-1': [ril F_:1.} / 111, -~.:~- /I~ tiJ.l i'<J_ --;,·: '-l l ') ,1 '1:J;; /lJ -~>( .tr!;, n;- '.ls[j c:,,;:::./"· 1B': G;-1 J:,'_r =·-"" j;{T .~7 /!:..- u .... , \i -.J J __ JI. , "' m __ ~ _____ , ... _)1,,,.,-t:>.... , +_,A.., ~\ .,.,,~._AL~---'-- -=r _, w L ~ 1-• ±1 .. :.i w ~ ----~+_.._/!', _ .... J.-rJ\ 1-1'J .~ -'-'- ~A 

f:Ii, ft ¥9: §x (t-~ " it N/ fl*~ '.n::fg!_ ifl. )G3 l 2 4 /jJ ki ·i£ ~x. H· fT ·'.lt::f.ili :if~ i'f (i-f!I :if~ §1<: ~ fJt, Y°f li.fll :if~ r}l j'f fit' 
~~ffl.k,J,a~~~~~ffl~~ffl-~~l¼~~~~B~~mLl~re~~~ffltt~3.±~~ 

51 

Page 397 of 949



CN 10:3694688 /1 

7CIB:6··if, 'i.LfI ~Hh1l l:: ~1-ff *'ft~' ITf]:t~El:ltffrJ)f}[}t'@~e:, 0 

[0352] Ytt:ilJJttfr= 'fl. Yl~3 l 261~-t,\ff iEL:JiifH 71:.:flf~ T 1R-rfz' z iy]lj irt' 11% {t'~£ YU1l!J!t11f= WJ !ZtlE\1 ~. 
--~-•. ;'',~ r:::J ,19. }fl, #*f,,-lP./A-:7""- ,;,;.1, f,j,+FR r'zl -i-V :;.i!/,+P l:A. L!J 1,1 -f7Nt. jj·-: l?Kl-i-V j--;:/•c~ ,w •+1 (/:;,d-/m [7,/1 r2g □fi 3i <.:·c 1·11, /c, - r _t:L1•r 1~ ;o, 3'..Z:Jli!i , ,... ;/.:c:i:Y->:£ r-csi 11;:'.:3">l:Jf!'-i"-rN:J LU v..A ·1--r :1J11. -• r.,,~,, ,:::,,,-r lh1 T:i'i 't , ln '.M--1, r::-;j ,1'n! 1 J '.)c.!_ 

il.!Z:12/" ft] - ---/["-ELttf; i'-•2Lfl~2702il.!Z ($/?'-) Jt:ff 67J::f!J~2712q:i fi~- ---0_.0:- -~DJJ::f:!o :(:r:: -~·~1_'.jjffi 

Wu , :ft:iifil<ri1t 'l1· )i:;3126 f&'..l~ciU,x JKf@'tcff AZJ-fil ~~ a<J z D>G)~~#:i,J&~!i1;-, Jt· ful? Jlmi }A ff fit @i~ 1iY.. 
fi' ~ -r· j/.. '-"( '-P ,fJ z~i!:J?Jll t'.:',J•Hffe. o 

[0353] 1F ,,.:~ -/i$1'-1i1I rl-1 -f'' ;:tt. "2 [ l.tt" oti "l:i'ctj:n" -t=it; "i'l-¥4rr" j:i]. [; I ;j,~::. ;, I r-;_· /;:_, Trf; _1=1, !;1 T ,;,:_, Tm P\7 ~-~' 1-•-• _.!,; ,, La -- ~ r , / \. ,a 1 --y-• ~,-<. TA :h. -'X.. .-'<:- -,c . • -.:A , El VA 1 - 1=l -~ , )-E _A 1 - 1=l • ··" ., ~ r ... ) 

[0355] 

[0356] ,i-v hL ;::,·+3':['r'.1 '±" ~=.-:"'-dt ~ J#J Jf!J -t-Jh ,t,1 f-1:±m 4.- zc.; ~ -0-atr 'i', /~I 1t1'"·1 "tr-fl ld:: ( h11JilO ~/.1-... iiv '-Y. -0-J.L-u,,r I' t ~ ,r-r --1 J ~t_~ ; 7.'x_.E::1..../"-. ~J..:LH, ~Jr---1 f'p,;J r---1 ---t-"-" : ...-:;;AJ._:.:J..,· ,,,,,...., l!.:: ~-n->: i , l1 ,7• , ....---"',! :.'}..,,. : 

#-frri ~~- (~1t:.7lf ~itlL~~-nJ ~iff1rtt4rt11i':) 'm r 1 ~fftr)\/11fir ttl * .~ (WJJr~l-i;$:,~' .~!l1tw;;jf tfi/_y_li;~;~~ 

*i), C.Z.&~ft&J!+t'1'1=) tr'.J -m · --l'!itt$ ··]'9.tfiJioHrJt ·tll9.tfiJ~-fiJ~11t£1;1q::~1'Jt~1't@',~t 

,x T ~ R3t ;f;: '.!fz l18 o -t:E~t~ 3--{31J q=i , * 1+ tlE ttB it,~ Jl1 its ttJ fn :rfj tts µ; :1r& ~ tt'UM ,1': tt tJJ:J 8"0 ~tJkfil" h\. 
mI, *~1trt9 l'f'Jm0M lot~N1F11ffH~U Ft)(fLJ -~~**fU '.ZE o 
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-, ... ,f "'" f r~i:::•;· -±J _ _L'J,i'W ''>- ,-.-, -f-• ,, ., ,_l_. n ·,1 -,-1 
J-9~1 ~-=-511r:t21:::;~ 'J-t'i;j 11;;:;·>1 M;fl Afn ~t1 ,,~.: ~ALx 

~M~~~~~~~ffl?~$ffi#~~m~. 
' g -fn -!:u cf-I i ".Hi -,!'· 1 •• , r;,· __ \- ,, 61-· --jz,,+- 1t r+i 'iF-'-!'· _p; '.L /c.', &1 i-L fcl J-J kf, r1 1..T 1'·-', 'Lj 17-1 ,.--:. , __ ,, [~'! ;i;:1·1 ;fhn 
1 ,_. ~ 3J.~] 11A,,,1'.J-Y .:-.;< _L I r;l A..1:i~~'J ,,.J ,:z;.,,.,.-.. -r , ;-,, : .J~- { 1J~ l: ~~- ~:~ ·1:=i Jl~J.) C . .ifr:: / .i ·1~~ E .~:~~-. ~ )L 1s Jc~ •• ~ ,,1~ 1YJ 

rm -/ ', ~ 1j-1 fp;J -u,,1 n'' -1,; rm ,,..,-=-t: i:-=-: ,u~ t] • __ , ... ¼ 5.~ ~ J-~ o 

19. l'.zntz:-tU.~:stl 2fi;d&ITT/fi!, itt -}1°'rntl~: 
~~~□ ~roT~~~~~~ □ ~~~+~~fflP" 
20. 1,rotx;¥1J~f*19J;'r.i~O~ls11~, ill-tt111.lf1;: 

x,t ,GH3£-~.f&:L'{ ;1t1T ~1J1~,~: tJJ}( 

½ffi~M-m?~M~m=m~~~~$~~~~½~~­
n f:1] l;,:r }~I I ti d,; '? 1 >if1··~* 6<'J -f,y+ -if: --;If, pJ .p: .. 
• .,'._,' < ,;-;,., 'L-A.. r~_'.;,-'.._.-:j',-<.~ - ,~ .)(~~~• /•,I iZ:. ?Hilt ~,,. •••••••p < 

¥~MJ£m~~~m~m~illffft%~n~. 
23. -!M1 l8%-hlt-~, )E:Lffli: 
P.-1 ==J=- 1·1;1 'i111JJT,HJ '" r1{1 ,;JJ;i ,,;1, $ ,ff .1L -"'i" ff~ p -;' !ITT 

11<, .:t1:fi [~Pf:0,,,\.. f+'I l'i(°J 'it.: 'tf . 1; 1 10 1tJ ,-../ /1'_..,ulHJ:.J !~_y:y ''"/ .r<.._,. ,1~J/..,,:r--.,_,/t./J.,:___.___.~J--'1---,_I::::3_.,_),.,_..,..., 

') 
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;~x~J~l:a,•~~~.,~~~~~~~jv7 A,~,~~ft~fi.fi,:~ft~~-~ .. 4~-~-•.·~J~~~-~ ttj J _ ,, X!.:. 'I _IT,, i-l.J11,,•J_~f,-Yj, -AJ._'J .... ~_•· , t1j, _,,.., ~• 1 ,,.zl~-/-..,. rG:l/L ,1J .... i'J-'l..-...._FLO 

24. 1,tiTtX: tiJ~g. ~1z23Jifr.i* 8¢J W: 1k-, ;i;l j; ~1 Jj:§: 

'
m=J=j,~.~l*.'ft§~ff~l-~-.~~-~;81:~~.(1·.~.~-f~Pl~~mz~,~m,~~,_~:.r.1 _1~ ~tj ,_,J-11,.., __ .... .,.,.--..,, _, L~J1.,,_-,,_~, ...-11!__:::c_; ,.;,. ,'( __ .:.i .-)<.._.-.:: ___ ,,...,- rtj ~j'.Ji---...... _B~•---""/A 

m~1~~~~0'¢J~]~~~*~½~Tu1J~WT-~~A1 ~m~A1~m~~M-AirnJ~~~~ fij _ , .J =;= .,_t., _ L-- /lj,,.., ~-=-[-=-~~=F~;-~111_.JJ 1:-=l_, i--~.1 Ai.::..!_,r·J .. )<.J ... __ ,,. m/ r 0-;...- m ,_.__,.1..; ... _x-=-].o 

25. 7,tiltxt1Jl\1\it24h'r }.frit ii&, 0: ~t>e1l.Jr1i: 
ffl rlt r § *11;J;!§: Hi.Eft~t:Y_i ~ JR-5} ~t?Jr:1&:A${ 00 ft~-5}_;:~(j I{t :.fu ilrr'Y:J ~ ]_j_ o 
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[0001] 

[0002] 

[0003] 

fjf jtf:@)9*~1JijJ~tt_,ff .. s'n0-rfff:: Yfrf J2; )il,, 1:El;H~ q=t: 

[0004] ['f] 1 )~,~;j~ il;w:fJL*tfcEt''1 tRGfl, .~J, i&il WrJU%fH,t~rHc,~.}J¼3tlY~.t~~t:!u)itB~ ?(,W!:W1! 
/J< I •. /0. nf? ::¥~ /1'- f.1· rF.i . 
t--l~ I .-;_-x._,:_:7 I / !-t1~, 

[0005] 

[0006] 

[0007] 

[0008] 

[0009] 

[0010] 

[CO 11] 

[0012] 

[0013] 

[0014] 

[0015] 

[0016] 

[0017] 

[0018] 

[0019] 

[0020] 

[0021] 

[0022] 

[0023] 

[0024] 

~ 4,i\J:~Ll GtJ 4f,~jj~ 7 )}~ff1)tt~tJJ, Jt 't1 §/t'·GPUJffi f § ±ill,t,llh'r ¥ §'l"J; tt:£l:ft§_ ~: 
~ s .r& jJ~ m tJg ~t J1il!: wu a~ ~ n~,m::EW, 11rt1l( r& : 
lx.] t'11'\ f.Lf~ ~Ii'._± fJ'iJ fW rr:r d1 _:z q~ frTI ;::: i~ i'.K1 ;;: lr,:11 :1f1 tEi:'. f%j • ::-:-_ - _,,""-.~'<..'lit!..,. ... , ~v~~ J'i:.a J -~-1,--.:~.,.-,,,t..c~---1__, ~ I)~!- .J'l'l:~~1~:_-.._,_---1, 

l~l 6 B JI tt~ till ?t ti 1:YLl l'r~ ;~ ilJlU 11 ~ BS ii~ 1:JLl l'r~ 1fi f3t1 ; 
[
Fl ''C-, H !fl -fr''-'-' ,_, .. ).,·,I (1 1- Jl'.,<: i-'-• -11-c:.,,- ,'rf ---- ).r,I (,' l•" ,,,-] 
·~ b 7l:: f L< 1,r¼ * )j[E [)1

~ r:i'J -,.f<. },¾~ '1 ~ i:.d / J; ti~ r:d 1JU0:s- ; 
W1 r::J 'EH,0 • '} 11·1 ,_. +--11•W(•lf ---•11,'J-Jj"'fyl 
l'-'S-1 6 D )E fl< :il&-'c'k !!~111.JI H,J ;(E ~!J 9 'c"'?: H'.J ?F ii.Ji ir.J T~ ['-;1 : 

00 GE~,tltKt~tifBZ 151J B'tl 1:11'1T 11 ~BS 11c; iJrJ Et'Jfff, ~ ; 
fHJ 8 'B-J-P' •,,L'·i1( 1 f'"]'f/TI /;t. 'rf ~ '·,I(' -lo''kl & 6F ii:: :ft'(11.s-~*Jjtl!.t>7~ 1N 1* f ;,tx: -r,,b'J ;;:ic:;'01~ 1FJ ·n'l'l-~ ; 

oo 6G "i'~ ~ G L -fR: tEH!itl: 1r~i 1>111 f¥J OO % M, fr~ fB '/J)! fn 11\ {f1J tJ'.J inti~ oo : 
oo~~m~~~~~oo%~~~½~~~w~m~: 

~ GK fr.: tR t\il ·9; ttlI1:YLl l'r~ ffl ff:; th fr=: ITT )"i it l'r~ 37 ~,t- ;:5~ Wu ITT ;JE ti:~ ; 
Wl7 A~:J.:IJ+//'5!'.)j¾1·-fv11A'{1#i rt,,,\' ±1: ,:cl.'c,r.)~ ~(---'J, -_fr{<Jli p<1J.Jf 1:t.1. 
~.1,,,~,~,,,_·j_J•-l~~ l'-•~-:J '..J~, .,.J---\c,,,,, ~h--1rl -..J"f.-~il-,,l--~, 

OOM~mffl~~~~n~~·~~~~ITTEOO: 
00SB-fi1::tttWJ~A=tAf 1fiJ(r~ ttAR/VRJ,,f J~ rt1 lf'J ff:l !' 1 FJ'.J;.j~f7ill~1/j~}~:00: 
l'lli 8C N::: tltJ/~ ~ JJm 111~ 0{J Jt'f£ fJiH1: J~, ~~ S{i >~~ WU B<J +fl ~! : 
00 8D ~trH~'.J:: m:d1.J11Bs ;(:EAR/VR£F :tj r{i fft m f 1 ITT -B ~'1";,j'~ !7.JIIBS jj~ ;~: 00 : 
oo~~*~~~~~~~□ oom~~m~~M~~oo= 
fHJ 9 [3 Fl --'-B -j-P ,-'-, • ,,L 'r:il ( I ,{7 'u, 0 l:c·i }'' ,• _:z __,., hi;; ( ' r·1 A ~ 'FT • I ' fil r,a-] 
1·~ , l 7J:: tt'( 11.S- $1,· Jjtl!. tY~ 1N :'3°" 111ii -- CZ ; i::> J ~ I) L d'.J:Jr • [ / J ~ t> LJ ~r,j 11=£. 1+ ; 
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[0025] 

[0026] 

[0027] 

[0028] 

[0029] 

[0030] 

[0031] 

[0032] 

[0033] 

[0034] 

[0035] 

[0036] 

[0037] 

[0038] 

[0039] 

[0040] 

[0041] 

[0042] 

11f! 9c Rs i't~ :WJ ~1; tit: if1J lr'.J ~ Ym u oo * f J% ttt l,1 Jj • -'1' )f: Wu Lt #K l1f! ; 
l'lli 1 oA~ m ti~~ )Jill wu 0<1 Jt c1 i1J' &1~ ;:-;.c tt1 :ift wu ffJ Ht ~1 ; 
r'7l 8 fB -6° ·' ' '·· ' d ' • _.,__, • '· ·· W1 .· . ., ···• z;: ,.,. , • n , ···· ,_ ·,;.. -1:E: r71 
j'.:.>,~I 1 OB 1£1't\'.1Ji11J: mt IJ~ 8'.J :_t, Y/i,j I] 1i1 Jt; j' )'J~ tJt. ITT.½ ~/r .... 7FJ7U ft:J T~r% : 

t111 oc~.m:Wf·,t11m w11rr136o~ctt □<1is~W,J[1>111~:Wt ft]; 
riJ 1 oDJf!: iltit,J )Jill ifU r:i<J 36011191 rr1~1Yu(:1j 51 -/i'-~:~: 111: 
00 11 ~ itH!~t'.t h~~>I?Ll 0<1 'h ji st M 11~ ~~- (HMD) 3% if t Er'l 11\ {11J t'I<J 00 ; 

F'il l 6J'·s11 r¼1 J o~J:~l)}?',•1'.;¼i1'f!!'V'J:3t,fr l:,Ei;IJHffi 3,-l;, {,-tr· p;J Jwc ,f □<J ;1~-{~,;11 h;1 l:Ef I~:) . Q _ -~~ -0/"1.....-T.-\.,.J,I-,_.,,,...., .Jl~ .. , .,n -~Alf...:-l,.,.........._ __ u/. ...... j ~r~..., ,,;,tX~~~. ---.J \ i'.l~l=l..,111--ts:I) 

r~11 ~H:: t~t,~~11w:m(:t1 r,11 Jf:;!Lt::Em "Ji l'tl'r~i ;;wurf1 +111~1; 
00 2 0 f U 11B 2 2 ;IJ~Hlitv; ti ¥ti If} JA 1X 1¥!. )dB ;j~, Wu a<J ,WHfJ ; 
[~] ? '1 fb ,ttg 3:\11' 't:= /,i~ti• 1;;il] ri,;J 

1~] +0_31tt' A ~ !'K/ ·/·.-J-:- M1j tt'.J l:Lt'. !'.§~ • _ _, __ u,-~,t:,.,.:Vi _..,.----,N~v 1----1: L,_/L,1_ .. ~;J',.r~,-,,,. ,[J 1----l Ti---!--::l--!~ 

00 24,L\jilj ~ 24B}]}t!116~tiffilifLlfJtJ ~ }T~;J[JJ<t¼ (~~ /J;;f§Ll tJf.J fil~ : 
00 2 (j ~ il! tJg ~t )%~; 'I?Ll 0<1 00 :M fX 1'4- Jig 1t1J st ij; WU a<1 m 11B ; 
Fll 2Ej :k&:,HHW~ irlh 111J rr1 ;\il itl/': ;tx o P) t~ :ff~ ~~ t.ft (:fj ,;, w,1 rt1 tft lil : u Ez 
W1 ·v-, B -'H +Eil ,., ... 'L 'rrl h½ !c1-- r. z:; '·/· )c': cl': ' rl.\1 {1½ •••• 1-•1 ';.. J.·E' wl 
jc,j~/ Jtstr'<:11.'i:Y,·lfth'IJGr:1'.I n __L_,,1::!')t!-4:t:1J)lq:_f.it11r1'J/J;;/;! ft'.lribi'.,,~I 0 

B f',h-r,-,.; .. ~ ' --I-'" 
·JR: '+'*J'jtl!,jJ;[\, 

[ 0 043 J {£ L), f :/111[ it rt1 ' ll'fl1 j;_~ J ~F ::t ifB T-f ~J, tt} 1_;H~ ;~,t ·* i~' Jr s<J .11:~ ± L[j 0<1 f[fl_ ~¥ C ?~ rrIJ X1 }' ;.1,; @l 

~tlilf':: A 01 !E.f't{R~i ·fi:, 1!zn ··'1'··p£J; t-itJki;. Jt{if.(f:rn 'r~· -tt fjJ~lf:i4~ 'fe:_ rijj o ·{J:Jt:11t'4;Wu rt1 , i~tfti 
it ;~ ,~o s-1 tJ, ?iE ~J f~ :,:; 1m_ 1itf :;,};: tJ.. s)j ,, 

[0044] *t.f)~Jdi 

[0045J 11B 1 ~ m:;:f~ H-J\t *Ht 1ool't.Ji'Ji ~, ff,- ii: it wf. *ff.Jc Mzl'EE[fix,~9;{1l* ~t t/Eii: n:J ~'t Jffil !fiJ (lS 

_/i·B:!Z J; t-t;rn.Y O 1[W J¼Hc 100,Hf~:9.t:£'¥!. f j¼ff{: 101, fiJT:l&.!IHffi f J¼iitJl1f -"j'-:l!:!Z ~ "j'-6z.[:J'f 
"" j c· r) 'f□ z:: -'i;,J"'" ''¥ "" j c· 1 ,,,. '..P. f l :tffi "" L n:;:. '..P. z:: t-t; Jee• ''¥ "" 1-7. rh ·c·~ ,_, ! .- ·'c·• J;.!tc rm ·+ +J,·· 1 or:: 1,1, T. 'k. ni'f . )._,.--~ .f'f: ~)L , J iir, 5& . ), , PITk!::xl>:cE. i'li'f •0 ~).,1/ 1 J::I:. f~ :0,L , J tir, n&?'..r. di [lJ ·s li'i 1 I Irr, tiit '·tJ '1'0. 1 ,1 ~f'J ..':::L. Jcr 

[0046] 
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Eill$/'[~~;:j~;J:{~.11OBo 
[0047] i:t=: 1 /{'1-=-f· ~3:'. f>,.; l l 1 [7\1 ?fi.. :t~i #-j'•*i 83. T[' 11 sif:iT 1 '1 J'1c):.J~ ,;;ii j /nr:l:J }:j'7107 1' I :)}t{J± r-T-1 ::1::-if /if:{t ~f: 

-, _ _L_. I \,, / '-. ,-JL _.__ _.__ _, 'l' /}-. ,.-:.n .. J , , ~l1 ·-v / .,. HJ t.,.,~ ----- l .. 'ci.... .J.- .J , V l T Ct. ! ):-'.A ,.,.._, ,/", .1W j V -::;:r-r -~ °" 

fft 1 OOff-H'i{i,§ ;j;Jl iM O I/Off xl 16 Pj l::,l F{j T ti1JtJ:t: [] f}l mu ~J ~J½',I/Oq:t /~ 107 -1=J ;tt 1tf!. fffs 1'-f:- W:: 

-~II, f!JJRt&Jil'Fif r{J A~ r~YJft:t~:E[r.als:118~(]/DJ:;tt~[x~J ftt¥;~Ir.~ll:119, Lj/}<tjJ ~;, r& tB -~Dx,$/r, 
+£ -, --f' .:J+ '""' 1 cio-••~ -')'' t1''j -'x'. ft+, -1cj-• '~a .:J+ 1""' )- --'• •' J -4') •t,-• -fi-· f,1J !,',;_ ''£· "":1 rm ' • () - j- I,' 8 I,• __ L fI,1 ''£· '":1 C\'1 ~ 11:Li /,J:1.;c~_fl_ '-' '{{;~~ },;) 1--i' -r,'IT :;l:e;il!l.:r"n / ___ i El if, Jj_:, 1~ 0 k'~ t:,_r;.__g ~L'i'iit l l L'• p 1:::--Z XE 1:::--Z ),\_ jX".J ).__g ~L'i',it ,1¼ 

~-~~~~~0-~~~-~~~~~~~~B~~~M~~B. 

[0048] ll ~r~HE 100 i:iT ~J fi:ft:f:~ }1Jj Tdl~ tl:\ fj~ Jt·1tl:1 'ffi3 fff. fi}tUSBEt-lZJt{m~;!;l O if-tB:fit, :)\:/j: 
-;ti-(,ct•11J ,0 11 1!}~ iltlf:',1;}.f\-:c;l:j~-'),!;: 'f!f~'-c_!,js_ rl::7,1'1'Ji-!J 11J'lk..+j;:,{i:l1 /o··;_-f:! ~N107 -1'ttif?.:.t.l 1 ,l, 6·;1 ·'7,_trf:--}~;,(if_7:__J· \i,,6~, 

I..; ~11 ·~l':.'. e,y..,1 'I-H---1 'I, I/Uy:,,-.; J ffi ;J1\ /l,-X.,._.E3_. --,-x --,-x ' --> _'_J At..:.:[:_;-._, .J-iJ _,_ I l ': 1:0 . .L ' 0 __,.."-,. ;::s":l - r Le -,J t:-1 1' r=-:; ..... : T --- -• A-,L ~~ :J 

;i~ci {~ ~:,'{ :i-?[, l'i). •1'i$i frj 11·- {,1] -1,.1 ;;F; f-'1ZJ +:jJ, 1 •x.'f -'},(· <,•1 • el;.! u., iff] J;t T- pi' -[ (1y'•L it1 if!/ 1·+ Ti' -,if;)- i'y;J lh,1'v ( ·fv1j-f11-1 . D('I J,j.1 ,.l,..[B!,,,...,f_-f, ___ /"'-.../t •--• '.A.!::;;:!J !,• >:'.' /;,~•'>L,.LL,_,::;AJ:.= J _\..)_ \ 1',---,H,-Jl-~-::LAI.: h.J,/~ 1/'--\,,,Y..-,,[ _./ i:., 

ii'' r~1 0t) I:ifi -1·:f:11:if Jt{[b r,,5 0l~ wti ti v,l· ti iiti1'', :l}';: 1::1 *rl / wv· -l,-h, '1,J rr+ -hn. :\T11/---I 11-1]- i.§, w, F '.-ft Iii -,k_;:,_0jft t~i,_ .<f.:. ,1.: ... , ,--,"" --~ __ ~ , 'J ,,,,- ...., , _..,. JU"- .-/.1(. .-,.::..,. ;\,) /1:.,l ;\,) ,...l!J. 1-::f t>--. -I e !-- 1 .-,..'-I 1/'.J ::,,....._ \ 1....-!.J. ,.,,..µ ., • ~ -• • • '\. ,r-1.: .. ,J::: .. ___ 1..,.)-:t,, .-%-,!'+ (;,,, -;'.X.. 

!fl f:_~ ;;r18<-P'.U:t t)H~) o 

[0049] tE ~---1~~r~Jiili:WU q:t '~ 1~~1:.¥ 1~:Jtff :lzt:f~~ 112'§1l51ft·x,t ~Jf~;frJ;t~&fJ.!&'.t:f_illillfJ- fit.ft 
a<1 E~ ~~ eeLf!li ( {ill ~fl) , ti,\1.;J,~)~liD IB Eg ~~) , J-f· ff tDJ~)( l±]jf_;:lzt:fff{~--Jc (GPU) o {£½---1-Jt M!:iJu rt1 , -

··1'-~ $- ··1'-* 1T .7J~ fit\ i~ 112 +,_1 Jtit )d iiH. FJ :S'.J~ ftf; itl 1T 1K 1t t1~j sg rt , ~ st 1i :r~ * ~:t ~ -i+ f;rn ttlJ. :tlfi ~ 
Sb Tf£i[· ii 1¥r~~r-.J 01:E~;z.~,1'-?tlfli1Wrlr11 , ii W *ftf 1 OO!'r~:tmft- ~iJ 1=J~/i'--EiY.,J;i~ JUt.*rJt)cf+--~ 
trlt~ hx t±: '¥1•-t- *,~1,Z rg mt t O WHLII ' -- t· ~ $- ·i" * ff !.±rm g~, 112 .. #frt ~g- LtJ ;j;J3: l 05 ' ~ ff!!_g~, 102 ;Hl 

1- i() rt7 t1x--1 () ~I, p J- l-' J fu_ /-J+i Z5ii ~l·,·' n[L J · £. fi,. rs-, r,(' \ fu_ /-J+: c6 Ht, r±:i Pj- -r.tJ: .l p +ih ; + ,;ct-1 £. fi;.J 0() ~};) t'J·!' l.d:: Pj- I' I 
1 ,_l_, '1"t'-~ ... __ .,,..., >K- ~~~t•...; -~ __ __ .,.......;-...~-;:,1:.... ,. ___ ,,,1 ;;-t-;:.. t..>;~ 1--t_-1., Jr.~ : o p I ....... ,,,LE, v ! J+ /J"-~-:::-':..... , , : .J H! : i i:,A 

!t ~t, 'ffir½" riJT-~ ~fJ~.'fU t ;-;s ,~-1~3;1~ (MCM) 111 , hrf~MCMr,J i;_; ½ft imrt z; H·t}tJJ~ • 1iillfJ:t 111t~ 
±:;tLfJ, ;r. 'i':'? I:':. :;-J-,1~ rb __ 
,,,.,,__lu ~1 A·-"..:"'--· • l " 

[0050J :j4J-~!,.tJlJLlB~i .~, ;f.: y:_;ci~ iH st-it$*~ff. 100,'f:A.~)j~t=!=:0~1, :Jt Jl ?l-:¥~ ---*~;m ln1:~hYi/-t;tJIJJ 
~t i'n., wJt~t1T,'~Jf 1rir'/{l-!:1l:!''1'i tr. '01\\tfi:liriU=i trHl, (¥ 0) &'.tf_ElI. ~ 102(/J ~ta JP(¥ 0) =.4 
;-j-- hr, J_lf. .tJ~ 11 ?i't'.1 _!;Ii,(, fl - ,1-z;11 t•11. 1=f:-J}l_, 1,"r'.f:';:i1'J.i1J ,l, ~ ,jf.; :s.-/;t ]J.-i l 0411<r +i"_ -1-11r·::clf_:: ,ffi ~,j- ,tft \"'f ;~ 7cili / * -'!"'}' 
·1 ~ _upµ. - ·-••--.-.J,~AH,., .~,-~i--,./1- ______ JS;l~,_:.i .. T , __ ,-,,~,Jl.l-l r,~1-.:?!--=! - -_D..'JX , .. ii- ,",l,.!_~/--.. __ ,,)jK __ .1.,,,;,,,.,,.J.~ \_V, 

:Y.tfi%~ 102, rn}Jtftl!J&Jlt~ m fTfit%~ •f1 ;j;[X:105flJ ($>1-) 'l.t£1%~ 102½ %U~j[,j'Y{~%;; 1011:@Aa O 1:E 
Jt1'~t1 81';,1·;; 1'-P '~'-i: ;1:~i-1 ti- rb \1 ;?, -0-) lf': ;-i-J' /I~ +Eli '¾-,i l 12 ,,;~;t/i,~u I /(') ri--i ;if)\" 1 ")~( uif 8 ;l,~: ,:zt~ ;l;~: ~11 ./,\.[ r:,g· •;7,-1'- t,~ 
..,,., l.!_"' --! '¼: l__i_._~•·_..., l , ._J.--' ' / J ,.!<..1...,.., _ _L.1:i1-1-'- - -'..c!:.:'.Jj.,._,.- - ' ' 1\ __ .- 'l~ •°/~,£~.Lt>-.. ..-.....t...'tY-.__.l-~ ~;<.:,_.,,.,. ' )<,.l., 

rm ill\: 102q:i a'J ·:M·, 1ru ·H'3zldt 11JWM1i~ q:i t~ 10s o {f.Jt 1ftg*J1mW1J q:i , r;oi:jci ;J;IB:107.f11#fi-11 ii c:p m 
1 o 5 wJ ft IJX fU J¥L 0 ;c'.,; Jj" q:i o ~ J~ 'ct Jltfi fflj PJ 1"1_. Wit? EB $ 1~ tif1 Cl pft Ht S<J WI m d~ ~~ ::t m lzt :f~ -~ 

10'7 '/;." --fi'J 'i'J_J. l)J __t_~ (:$: '"'!) -ff':. ;FJ-:.;1,, :f~ »!>!: 11 '7 r,;1 ,TJi-1'- i,t, Eff' 47, -':'-','!~ 1'E1J c¾IE!/' A .._,, ._ _ _. : __ ~ :i ::>.,.. /.., : )l.~-1.:-_t~-~u - - .._,r~..., v·-J 1 ... .;x,.,y ... _ y : _~., .-,_ -1'·-·: i::::i o 

[cl"<: 1 J ' ' ,t; - 1 I l ( l ,L'-• 1j± -'- szj-1 'If 8 ----~ '>\ r'' " Jl----. I ' X ',l ' +-,- --'--' ' Ii'· -;,:" ! ' ' ' n;:--+----
J!J,! 4X·t·~rnd-J ·!J 91,t!L1=11>'l--:_1£riJ ;:~~N ,ff -- rlj i2.;, ··1·ti'it'11·!5tJ:1,t"Jt~;:ie:~rtlOOff];-1i11l 

';l: :Ci\7 ·/t]-- ,,f' r+_1 1'F_1 1J-t1□ jfT, :;!_,.-- f:,:J, {T, -{pl $fr_ITT- 6,:-, 6-.f,,- 1\ ,cf'~ r:,t,· 1;'1, 1-{}, tit; fl]. y~!V_;,'-- -----tl-t-r'-~i.l{ f,'-i-·- __ Jlthi,. •Jt~~_r __ ,. J:£;1 _-;;-......,J::,1L. .. J.---\i. To .. _?--, ➔ _..,i;._'.],..,1 -~-• '..1-..:.A.-~~1-l'JJt·!., ,~ ... -\.. 1"-A,.,- i:..x._,,~.,x,,, ,r.:.i,.:;, ---~ 11-.,., J ,.,,, _ ----~__.,:,T·~ 

[0052] 

9¼ _1; -~ Jlu.& t{J, u1t i& 'I[::'/<~ i:t; r:Vl , rt :tzri wJ fm1 HE :<1H! -(,fi , tc- Hj ~t& l{!, it (As Io 9¼ f.K J!-1 DJ fJt lffi r' J 14 
fLl (FPGA) "1cttt\t;,tJJt1,/&1J' l~T nt;J~ FJ'.J }t-rT ~Jffl 3"~200;/¥:: [1] l r1 1 Nr;j~ fjJ ·1' EI2::t i'Jt {:[- !ZJ:::flj_!~~ 112 

st -.:ft 1;-t: 0 
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[0053] 1:'E- -/i'-?tmfi {f,lj 111 ' n ti' ,!zJ::Jffi 83'2001attr1J Jr {i ~1Jf tj'L jc2O2 "Ni"i-r~Ji:ff '.~tf#. t'j'L )[~f:JJ,r~-

1/0!';3. ji:204' l~~Jil/0~- 5c*Iy~.ij ;t; fts?t.,fn ( 'ELtifr::lf ff 5zLJ!J!. ~. ji:202i'J{J JtAfu~Wu) S¢Jjffi(~ 01/0 

iJi jc 2 (JLJ (jJ tl. i:t if f?j; JU :J:l ftl1 '-We_;'_ " {E ~ /~ ':t ME Wrl r{l , I/ 0 f:~ jc 2 04 ff~ W ff,[§ r+ 11tix. it~ ff* t:&: I] 
( bl~ fi[1 ,,r'ci.(;"" Jft r-i:1 t1x 10 '\;\ *; -· EJ' Jt ,.{ifi #i5 'ftj \if; t¾ . 1-i fi¾ ':J.~( di Fix 1 0 5 E, ! / 0 ""'· 71·· ') 0 4 > 1·s1 it~l \1f' f±: ~ &-t . _..y,.-!5 ,T ~1=t.Jr)' ! •--• I._, , . /--,j __ ,/LX .. £:-=·LA __ ,,_:J..,v1-.J :r:11~'.r ! r __ ,- ,/-/ ~=r,.,_1.._, J'S...--~ ;::i_i<-;.)A.. __ ,,_'-;,t__,/t.1,,¾: 

•••• Le.,.,,_ 1;11ct 1 
l" 1--- * /.-- hk 1:m '' --- 202 r+i I 

1 () ,Y, ----204 '--• ' -Hl , . .,,. 0 q (' c -f□ ·t-· f'v "" ___ ,_ = n _,.,._ .J.1!!18'f:ttJPftl ,)o ,t:frrr:x.t.::~.f¥'-,7G' f"'.J' / .¥:.re .• -L._i.::Ev -t:k-- ~ Jo;•: ·1:f i,ti·r,,'i-5(.X..;1 :~~-.: 

1\.ill"lllu·,rv 0 1-oc.:c::bP.1°) ')161.i:.1£ Jt r-i:1 +:;tll.r¾ ri ,-JQi<.::.~$tl+r1ilv·· T~ :jol, ;:-;·-h~Jffih!f..1'.1=:f';<1-;;'11"" /sc. :rt: r-_j 1Y1',t v • .; v ......,......, _1 -/ k__,_ AJ_~JY .. s ,,,.., , 1 ~-- 'G __ ._;,1., ~ 6 v_._;,1., A•~· /_..x....-.,~ !~ /...,_. ~El--;· .. ~~ ... ,_. H --: , 7, _l_ -1 .. ~j..., 

[0054] 

2101;:!i We n.f& %~ 6rr 4- l1>t Jt 1t!!. T. fr:: rw § 7T ;{jj ~ ~~t Jfjijj;JJ:'t iI$ 5 u 212 0 :(:E -1"'~1,'. ./Jlli f§tl cj=i ' iJii] J}L!iii 210 

fftj f!K i±ff %- t~ 5} W ii !zl:Jll1: *:Y1' r¼= JiLl 212 s<J 51HHI JR B'f .L ~Ll , 0:::EW. *,if{= f¼= Ju 212 ~1 iri ~J Jtt~ l~rJJ.Jt 
hr, ::r:.:tc~· N,- .:ff:{< .:-rr1·1· . /,J'-7 /1·,)-; {hi! tj:1 i~ /ti' E>i2 li) ~: f-¢, CR .:-rr, r· '1"#1 l:'i,J•f1'ii '>i l-' JfdT ___ t'_f<11~1 {q:::,.~ti:tl:·,,, JI)) L'.V:J e 
'.,)l __ J F::.lJ._A ,,\~~-.o ---Y::-::, t.!.:,J}.i, ~ )~J,~v_n,1 \J/,L.---Ll-!-1 . ,fJ...:J_.-q:.J-fii1----Jl'\.·1 ~JJ ! , ,-.,._ p::~-~ /u~J' .. 

1~t t1 ~u ~ :~ JJl rtt iJ,~ xt ~ 21 o 1iJ i12 i'. m r l)J ta ¥J rt tri tr:a '¥11. Ji 4:i\ ti ~-~ s<J if~.~ r-~1 T fl 5} 7:11 ti 
fi=: , }), m:f ~ fYl fr-~ :t1l Pr >7U 212 t. ;fti, 11" ifJ tl!,:tffi ~(J ·~J! 1t!: rti tii t. T ~V:, I;] fJ::. o fr • 1-~ )Jill ·fl;J rfi , .t. 
{IL 4X f+: r1J tJ fi fiJ {f ~ ~ 116Z !zt: :f.ill 1J t~ rt1 r:1~ ~ -i~ * ~iE f~ L fF ih :{rZj QJ f-fl f tE lzt f~ 11$ 11J 212 L iJtJ 
/
_i, 1'7' ~-- I-- I~ - .., -1;_- ---J• 1 · : ch ~ l±_J .•-'-· m: '"'1· 1;8 f(•,:I ,m j- Ai • '±' •-'-• '''-'! ,-) J o-' ll]l '-C., n-'( '•I· xm r,-1.- .-··,1 •) J ') F'1 .-.+ j.tf J \ _,__ Jt O l!h[ /,l 11.:Jn 1rif II ::_:)., tlj ~11 ;3t i'ii'r 1JU:1:~ If,~ i5iS' H rd i;11j)3£ ·f2r,:., - .l:J?.:~cl:fJ)'\J Su>cr: 1t' y~,:., -,:, [ccj ,;,J;; ttJJ" ,fp 0 

[o·C',''';J 1 l _,ffl .·'-'"Et·•·'·-,-,') • 2-.-1-1-11. • _, •• ,.. .. ,-, ·_1.." ,,, AJ,k 1:ffi _l•~ w1: 1• IP)·' - _l•~ w1: 21 .1 , ;i, *"·') • ']:> i"',· ,;;,1 
vv 51.!.YF, tk,,rnii't JU d n ;A Btr'l J7 :tc~ \ l x.t.: :::,, ,!.t-2:<'.c1-t , ti' 911, ~"1-2:<'.c1-t 1±i\, l;R:11f :C. l "l h Fi. x~ 

_1:i'ji ±f't•21 i!N) .. J7l cEFJfi::i .. '5l'i:jV,; ,Fi.!'.) 1 '.)p(l#,'.~ Ar f!::c. W{,•) 1 ,A/'·--".· 111 !\f'Jt11 1·,ir 1:i ft :41·· 1,· !i.;-6¢T;'t 'l)·0i~f.9 1'.~1c1 ftf ~ 71.,..111~ ...._ ._,~,. _,/.J..:.J:_L,,.,--K. r "--t"/~ ..... - ..... ,-1..., ~-~- :...-r---11, ,_._ ±.\ -· ±.iHJl- ~A~,,~·1 .... ,,, ... _~~~J'.J 1 /,:¾.....-~.ici,=r::_o ,, 1!:,_x--r::1~ 

21 OnJ ~JftJtj &fo/ L)i'iJ)iffJ/glt_Lfp :J;M$~t1:i::l't· t~5}~l~f~;51.t:JLR*1U¥~$ Ju212rr0 *fl¥ 2 l 1A-
'}J 41'1 .:;-Cfd1-Htil Fff ,f:n I fit~ ··r·· ·jlr~ .-~·)-. :i,c: 1t'r•11·'·- nJ·1r-q Jii.-J-~ ''f,,,·l~~r~ ttl:izfs:}HJ ~-i,;11'1? f"z; ,•,t~; f_ ,,,!./ rr1-; -;rr. 1+~ ~1';1 1,'.t, '. /,'.r)'i. 
,_, ,'I, !----1 /r'T ¥1~!J,1_---- 1 :l-l.1 -~---• i--,,.,..1 i!J:Jf~r' t(_.,/'.- / ':J -'cf '!: j'--:::£!:.J·T..:r.:/J'.-_.-X.v! :.r:-r~ l,J} ~!:.J - -

-;c1-:--·-;. ;)0: 'i ·r1c1 r+,:···r 1,f -L ''B f+J' H<! ')1 o ·cJ,~i.' if.. 91 -11'· -J;;.·-·r 1,' ,1--- •~:l Pi9 f-T-1 -,-• ,-h /•kflil ,:'4; ll'Y,r(J\: ·p,1c] 2-iot 
111] f11J :lz 1-f," 1;1,,u.x 11. v,;., EB 1;1 1,Lx 112r "_ lyJ,t',., ;l:!:J,.zt:M., .cc)<,-H 11. v"). 1± b1.,_M.1hl T IT1 )iJ..'. J.?fc;t1·1· 14 /~ 2 _ ,·r,:, 

fi~~~~-~ffi~M~$%~~ffi~@~ffl~M.«-~~~~~.m~~~~~m~ 
J.ill? j ') {~;, ·:.r, 11:l 1€_ ''; ll':'f:2 ·1. ,A_ f ·--? l j1"\T.l,J';. illi:l !+:Ir hf.. T_lc[) ;:K l',"P -.*',:s:J~Ll t';-'.-1 f,8 l.::Z i'J\i H::l -=L;~i1 :'f:1·· 7:; r,•[f ,::f,}HJ 6,(: ;.f.1°'.{ 
,,,. ~ ,_., ! ,_. r=l 'J.,,,. I ;j -::~1ll _., :b'\ ,_. ±_ ~ / :-lli rt.::J J :;t...1.--.J.,-=!~ - : • !J ,,, ·-... ..::±:::. ~~ :J 1:,±.' ...f • , .-;~ /1-j J J/ \i : • ~ _...,.__=i:::_ 1-l '.J ~ I ·3=f• ,, 

[0056] nT 1'. 1 ,1;<_'7.. h~ {EI1 ,:"4; J:[c'l r,,-ff.. Ii.11! ·21 ') ~. e.,··[:i ',t_~_h.,n ;/~[ ;i-J. "7~ tLL,· }V, ?V 6~, Ji: 1,:---1·· /7~ (,fl i,{,\ ft - tr.±•----- /['-Tl' i:<r{_ /2X_11i, ,=!=; 
l-~J 1:,..,,1 J ) 1.J..:.>-_L~,i~j, -r _ . .J c....-----. .>-____EL_/1)<..JJ'"' ! i--1 ! , ..,.k;,.._±__,p_J JI , ,,..J:_}.:: __ ,.J,-1"-.;. ! ! ·-· !- ~ __r,.,Nl!:'..: l,.., ! , 

i_,i1 1•-J-• hr•:£!¥. q:_~ 6-{1 tsY t§ Jrr, :@-ff-~ ,c,1 1:;r: .;,J,1if ir:£: 1rm 1n 1i1t; ?'.~ mrfitlri/i'. +f, 1,-J ___ z-t:H:t h,".i, . .ft r ,c,1 +;r: 11~':nfl¥! h,,,. J:·~ '.Jl,.!.... -•~ ! -•~ J-J 1-l -J, ·-- 'l--'-t J ')',._. -•- , _ ~ ,., J L_J. 'J H. --~ i,, .... ,·t,·1..1-Y;h. /I' / ,--:/'\./. R yy .. _.....'"Y',, ..J, f-1 • J/·\; ;t± L~ ]71'-.: ! ! \ L_J. 'J H lX.J __ LJ ]71'-.: 

fr"> , ~J Ix 1A fr Jf.-zt\1i ::B-~ +J: o 

[0057] 

? ·2 2'1 :Pk ~ ,1&. tt E 11=1] ,,,rJ ?P.. f 1t- -n.1';:1, IW-
...,/ ,, , )i\,,f--1 "l;J ·;,,, ~J --- _,,_ >I,--) 1'TJ- H=l nrro 

[0058] :14: . /.I" •;-t )r~J i,,11 r:b '½ .l:'f:. 1:-;:. 1':;l ·fffj EB. :[·;- .-ioi') [-T-LJ--;t-/;' :'1•:1·-.1~1 :rf{: /J~ 'tH n,t ; '",,·] ,t+J' ',\\(- '7 7 (', r;T j)J it io.[-' 
_L ___.---.....;.,.,1_1_1P .... 1 , -----!J ·1-..J ,,-J..:. ]~.-f _.-\Jc:., .. _.m J J/'~ GD11;,. _ _,.._,__J~_L.1-1.: 1 i-;._x,.--pp._,~uH..., ~-~ ,h,:::::: .... 

-~~~~I~~m~%~~~~mffl~ff~.~~~~~~M~ffi00ffl~~~W%~~ 
'.~:flj!_~%tf~l}ij2L 2r{1 FJ'.J ~-i--~%f 214A~5214N o 1:'E- -~tl~~kJIB.if1ijr{1 , '.~:f,f£_~%t[~l}ij2L 2FJ'.J ~-'[' ~i} 
" nT I' • 'rl-, ·,1,··1 ,,n I' -l • • - ···c r··, w -""Ll ',/ ' • ·s ' .j I . ,-,'' _, . ., " nT '~ -T-1 '''° ., j • • - r;c I-• --"• h. :f .J- • ' l.._ ,4-)J' r~J 0), ftl:=iLHh)(1A1T /I' i~J ~ir/1, [h] )Zt:L,; o 1:71 ]If,_$ ·/~1))J' r~J i~i'ci[,li.fJ.:)(1';/;l 1T Y1 ,r,;i, ~l E',:-f[J:iti f1 • t 
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11~ □{i rfa l\l] *{T lfi-'.. 1::T ti f;½ /J; z:.~ ·,-ct,~ rt1 l'. 1 4,, ;.1c 1'F Jt, i!'f' '.) 1 !i 1\ ,;.,.r:; '.) 1 ,A , 1 -::, j'il] •i'E; tr,;~ fi>r i}'· rt1 l\l] £fr :i,'f.?, p ' 1'±h* 
__ t~~J .. ,:: ':9,,-r;..iw .... T .. : l'i::l,--- ... ,,:X lH.r ----~,)Lll-1 _L,~-~; _, J..f.____L...-·-±-'L • ._ ~,ln:J,/ ,..,J_;. : ~ ... ,w_A/~rtt 

-;!t_il}ffHo 
[0059] 

.:!'-.;!±.I Jtf .t;~ I~ ~ 1, ,1'#.
1
2Q8.l.$tl'-r 'i2 ':! hf.. ctE(! lf !',< fi,;1 P..p-n ,-"0, !,:+· ,1,t f;'.{1 f,'.5 J1f--CJ'.Ei/ f.l.h./,,t' h,I,, xm /:1'. ;,'&j:rT i' I t,j r,,~t•i ,hi, 

)(~, ~!-ij :_X,. 'l=-:iµ /) .. rJ _J -;1q .., -!_;,I., Af'J-- _)<..._:.;....L,_.)--:::r-: ! - ~ :1:f r-1 '_J l-1 "' 0 y i _,.\_ l::::D / J/j(,-!...-'-:"::t: J.7l;;,:_ ! ;--- ' A.:...-)~±: LL 7.J '..: ":A t' .. J.1:='=1 ! '.J :x..L. 

.fr,8~J ,t'.yJW rnttm, zzTIIT (N, )t (pat ch)) JyJ,W, ~¥Ln:it'd#f (primitive data) , JDL~J&J!Af fll/~{f§z 

]t~ttffil sq:~ '71 t;,l .&~~*fx:~;05i;X~fm11=:T6.±ffil~ifil (1:1J1J-1,m, ~:tf\fril-0-- EL¥) ~~rfrr"t,, iJ,~&: 
g~, 21 0 r J i;!!z 15ll~ ]lJ;ixjJU{'Z EJ f f1r Im xt J;iz Er] '~{ 11 , s~k Pf N, f1 fj i~\\l 20811 ijl;c lt !IJ;: ii~ 1 i " 1Jtr ftr~l 2 08 fiJ ~:J 1& 
~:lL '¥' rt'i -F1?11Q {:--.'i-; 'ft& h; [-t-J W- ), r'f1 A.f"J '>';• t'it- )rh ( {lii1 Tif] ,ln\.. 1r.r, f:.¥£- ,i:i:J 1u, i;t1 flt- 1/i:i:J :1':<'t;) +:g •;;: ~fl -1- +t: TJ'l ;,giJ-- 7 i'i'1J' 
!--! J~-1...J~(X.,--'},..,,7TC ..... ,,_...,......._,~ _ ~....1.,, .... ~,J ~, ·-.. ,;1x..1T ,v~.r~ '/~ :J~L,;1.x..f 1 ,'J~t: ,.J,;;-x..f ! '..J ".JH)'LhJ.---••• ~- .... , . ..-...__...rJ 

;t220A, ;} rx: l'J3-Jt22on, J!CifiJ:\} rs: l'J3-Jt220N) , ~-,t,,;} rx: -ffl. J[:.1~IF!J r:Jt~fr 1utn :!ll:Hf1. g*'tt 
frl3*if 222(:l~J ·~)"0" ({11)/~ll, tJ{ii*if~· :iG) o tE ·;f*~J;IJl,tTtt 9=1 , ~%5J" [X i'J3-.7C220A--220N tfJ ~'ii.~- J'i!r1, 

\!_ ,1~ ~ rt? fit ff 1¥1. JG ITT 't'.til: , rt :fYl -q'\ ~ YJ- lR [¥L Jc 2 2 oAJ§c ··~ ~,t rt1 sq ;~ ~ w M ff [j'L Jc 2 24 A, q'\ 

-. Yt [X. ¥-5f;220BJl{L~1 [1~ a<J #-M1 ~§ ¥-5f;22 118 ' fr JL~ \ ,,;} [;{ ¥1- )1~2 20N J'i, if x1 fZ B{J ~ NIT- (ir(g§ 

ij'L 7c;224f\L i1E Y~ ftl!,3J;Jmi 1b7U q=t '5} IX$ 7c220J\ 220N(n ?.&la: i:if lj :r:0;1;~r :,"].(i%~f.f_1'1(f>J txil: 0 

[0061] {£-;; H1~~~;1•fli 13'1] ,t1 , ;fffrt ~ll: ¥-}c224A3:~224Nf:J f:J 21,:rr'5·i't-H1;R.7fi 8~ :rr: M1t~~t'1., HJ;­
i,fJ ;ffi PiTI t!l. ff J}x. {-t Mt *if (DRAM) E!X'. [:'fj ff: pJfl: ;j:Jl ff J}x. {f fr# *if ( t:L till , iciJ ;1-J l~:l JTi r.ili tJl {-t fl-Y {t {i/'1 f'l! 
(SGRAM) ,)EWtf111Jf/>;{f;i;H},;;jl~ (GDDR) ;ff1iJt~['g) ,,{-E t?t:6'tlI1YUrt1 ,fr(i{'I;;gi'ft)f;224k:zt224NfF 

Pf 1~t.1i3D:J1&1&:ri:fffrt'J~, 1'.:L :r.1i11=1. T; f~f! ::r ?f'!1 m ?,[ #fr#; Itl; (HBM) o "t1.:@i~tt# A_~ *tiA Ut.ri~, # 
Hri~ ;¥1 )G224A¥224NLtJ Jl1tLt~ ~tJPl/istW rJ. ,(t{-t, :Jt S. PJrJ. lili ~'1 ~"rifrj)ltmns~H-91 (t0~$f" 

1~Ytl: 8 t>j; Cbt!m, ~nm ;,rf1~:l!YJz:El¥!flxM ( texture map)) i:iJ~~;fffrMf~ l'(l.)C;22,LA3:i224Nff.Ml, 

,~\ flt ft Vf7J' iX E'j'L 5r;220A:'t.220Njj:1f t5 ), Bi 'f'?DJf~ El t~t(J 17 ·hSH5t t--~ (,t:'.~9Jtg{~PfjJf: iTJ.tfI 
#* ~17 {1'k Jj~l r2'Y2 6{1 qJ· !+I ;t;•: =1---1 1-'ct-; -----Jl:b •"A-,,':{;:· -irr11 r+_-1 qJ· :!::!~:1.!>, ii: 11· f;•. +lll .leis'. ::;t:,:{;t' 'pl?. qq CJ p{, -i-J-tl-. ,,,,-, 1'.F.,ij I) I •ti' 
-t.1~,--Ti-~1:it::l" .,L., .J~~'.J. ,;-1-J f:l jLrJ --· -===::."-;.~)JU!if)~ l ' • .,;-:~·:'.fJ:/1 : ,x.L>:..±.i=1:=t'·1---r:~E:11:i1~ ... L.,L.,L.,!-l'J/-P•·- -L~~-,";f::..:; ,'. 1 ~A'h 

~fM**~~~~#;ff~ff*~ffi~~;ffMff~~-~#M~~tt. 
[006')] /· ',,_,','-h·'.,;j,t; ,_,, :tm-e-:i:l'i:r'·'--r•2 26! p''-·J:ff.q· \ q· ,-,h(1'- 1-r-,r A.±c••---J•·,1 i-,l~rn,107. ' ~ ·1t:~··1 ~J~J11f,,'[-yl •-r-• ,~A 1;/:~1.1,i>.'f'5'Ll l ,d)itff'"14J.---'"14l~•-n:i~1+•1r:1J~ ! 1:diP r:;,XC:l:'lc'._)i·J 

Mz 'E~ J., ft:fr y.t:fff1.~;fff~t4tM 222 p;J sJ :i'f-fifi ti ~-5t22.tA-224l\ 't, FIJ ff fiiJ -1-r'f',j ~t11it o riJ LJ ~t1¥1m 
itxXff 5t2 l 6l"lc'1"1U&~ZS4tf ·'i"'*m21 11A--21 11Ml~ !mu tB1~: J.§tiJ :jJ rJ, x1t~D tl:\ihff ftf1 Jtli (it ~tr_m 
._,_, 1·1r-1• ir, ,,,,,"'l ____ ,, ---- .,.,,, . "'loN ___ *' p t·--••J'•-q ,. , " "N _, ,. ww•-q A, 1)1 .11-,it-r•·--1•1,• •,£, J· 

1W:· --f~ ff) :_ ~ 1P" JJ ;><_ 113. ;L :,. :,. uA--· ,'.. ,:. l : .SJ,)( Ti ----*ii+,'..! '±ft---,:. l '± : 0 il;j:----/r-:.i; n+ ,'.. 1 '±}1·-- ,:. '±1~ 1, j [~ ;J, Jill J:... 

·r /Q ITT J.;:. ?Q,'J' 1FJ'j 1'~ _)+ a le, ;~:I 3:1f; 1··:J. hf- Xlµ 'J,~::tzj~J,.:;/'-1 -~~()')'I □~: k ±fiJ '/,• .I,;:! s· ;,, ;-/,~ ++ u ·r·1·1c; frt A< lrcil 66 }'if, Tl)! w. 
_; ---:-~ w•-·' ... ,n:~ y,:,,1 :7--~-r1..ri.J_J :.,:....i..._J~=t:-pµ'!J !Y1=l=ll-lc~,.:~•' ... ~~ ✓ --·f'"',t~ ... ;/-:::..'P'J-,,1_.1 .. .:..t_'JJ7.;;".9;/\. J :.X: '.J~~'....!Jl.-!..-,,..=1~:::;-r-;;; 

M 214A--214N pg rr0 ~t :f_fil 1¥1• Jt ~e: -~ ½ * ~n 1i r11., *:sc Eftt T-1:E rt: 1r 5± ri J'!'1. 5ri 2 02 *tfu ~11 Jt 1m 17 Mt*; 
i_~Jtf" j1f---t-?t~.d71J r{i, 1+ htif~7Y:'.'XJl:J'c2161iJ ~'), itm ,wtt:Jjnii,~ ~), jj' I~) ft:,jj:f 214A-214N-tJ 5} 
LI _r'fl-5G2WA-220NZJ8J ff'.l \Jl'.4§-irH:o 

9 
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[0063] 

[00M] [~I ?,B·~ f:E! 3:tg ',J'.]Jli,i l~1j 0· ~JT /T),. f5( "6, .c--_rr qqo111'.1 t[E 1¥] /j~ ----• ,.!;--.! 'c'J'.Jj¼i ,f,_1!! rj 1 /'.7'1" l:l ""'· 7~1; ??(',, fi1 [Sf1? A __ -,J~ ,,,.,__ __ 'Jl\.,:V!----1-·' ,._,_,1,_ - /J ,- '~1-~_ .. _.1.66 I-;.) , __ .L_,_ 0 1--• _,;--..,, LI_.,,_, s ~ . ~-F. ___ .....,.__)"'- __ .,_, ...... ll 

tfJ 7]\ iX J¥ ;ii;220A~ 220N cp (fJ :jl';·fr-r:-t;f(fu O ftliJ'i/r nt~' 5J' ~* 5c220ffitr1iL2i\;/.i )E:tj;(J221, ~!11fi 

}rf1 ~~ tt Cl 2 2 5 5]ll ROP 2 2 6 (:Jt~ tJ]l ~ 1t J'(J. JU " L 2 r~r i~ tilt 2 21 !'.;1.: * / -~ ~:i i~~i {t , J:'Uttn~t~'. J;i-X :t).~ 

rr N\ li- fr¥: fl~ :x~ x :ff)'..: 2 1 ti ~Hl Ro P 2 2 Mzf 4!£ rt1 Jm tt ;¥(1 Ti- Md4: 1l o m L 2 i't~; lili flHi- 2 21 :HJ iJl~ * LfrJ ·t 
(read miss) fri•~t,_ !BI-~ 1M':¥:$t,'u cl:IILJ~1Jri'.I1tf1~tl Cl 225 ~J f:A6Il:tm o ill i1J~). f&w $IJJkJ1rt1 ~tf< IJ 

'??::; ,r:v, '$' ~ .'*~ ~ ({c 'r~I[ r~.rlH)"' '!rL1 '?{ 1 '1 J.J±.,'.;~ +:tJci -1-J- ___ _. ,.!;--.! ~.-~t: Jj''il1' ,/<JII ii; m.r-:· f¥'k '1tf-1 1}>' :i:3/,' r··; 'I .-i r.; EJ' J± /.f--J' M +:lii '},, 1-f. 
.._,.._,,___,1 1 ,'J .~/J•/! ,•..,.'-.A.:~.,.1--.J ll,-,,,.-/X..l, T-ff--' ~,, :J-,,, ,...._,_,_ ... __ ,_.o --• _J'._ U:'.t,•:J , , :l--.....-,x.. l -i:~r1 !_'.";>I., 1-------J ,:._,Gu . JI )rJ..:.,._L-i:~rl'1-.J 

r~)) rt1 i'tb --'f'i'x :fr- 0 

[0065] TI: FRTf::;Jl(f.ft~ cp , HOP 226Jf!Jtd'f itf 1Jllf~ ti t:IJ !~ 1J (st enc :i 1) , z imu v1t, HQ{y'it'iHr~J :Ytt-lffi­
tf~ fl 8~ )ti::EEIJj'L Jc O ll®: k~ROP 226ffiJ tl:l ff fit{E ffi niZ¥1it~ ri 1 f:lb :zt:fEJ!.,d8~ ffi ni'#JJ!ffi O {:E_~~t.~j-;mf. 

Wu +1 'ROP 226H:ti·n~tii'f Iz*f_j:, iREK~i'fjz*fHtj f }Iti1Pi A.fiJf1-1tfg~:!J:JiJ.ft1tII,lzi%0{~A~1{ JM '* JI 
/c,TJ r--- v~•; ! --/--- f'# "''" '±· '"TT 'J ,,, ' ,-,-- --;t; ";r; , • 'il(f,.-J;j:,! f-±-' v.·- 'tm -'-P 'l' I 8 f; I q:::J /._;, ftt, f-±-' r,r- ,,-_.,, ·,, 1-- 'J ±d1 ---t; /.-- f + H:Jlf•_k~1lI )1\-1:f 1,at,if 1);4X rf015t:::}]£Ell}~ E'.,f)(,11i1i O, ,~m .!i::'.!'El: PJ j, (E;;I_J flj 'j] ih• 1 <;f(l!,f '(t; rt]~ ,rTEl_x.cf;, 1'r,1 

sb ::;t tJIUE ~ JJE t& 0 ff1 RoP 2 26:JJ~ tT Fib JE ~BJ"~~ 3ti riT 12-1, Ji{~+ ttf: u,: ~ BJ t} :trn R''1 ~1c ir-*H-t rni~)t 1t" 
jijl!/11·1 {'+: ___ ... ,..-';--_! ± i':lli·flf1jrt1 A ~ifi{i\ q,: f/1,;;'xr~J >)1L~-p '>',t•?iIJ~f _'flJffjlj(fr j;,frJEcl,ti 1/,T---
,, J_.-1,,_, ---'-• _J,/.J'---'-'..I.,~'' ,l~ ...... ~1 __ L.,,.'.1=i~!-:"a.~-\._J:l__!:i/l.Jf,'j\- __ :.(__T ,_.~L_J._.~.-\...J/01;\j 0 

[0066] "--~--.--~. ·Jl:le ';,',: -/;';,; {fr1i r+-1 i:-1np 22c)wr {i] +;ci-1··-1/ct:4µ. + !J~ rm~!!:": ( /fil fin w.j 2 i'f-'.: ~ !!:":? l Af\Z'S '.) 1 fiT,T'; ;1- ____ ..., _/-.., /., J:.. L/ y l ,. l'. \J -' _,1._ 'j'.f.;,,,,.. l__,!. J ~- -- ~ ~ • --~ .>_:--'-.. >tc.,.,H 1~ \ !,' - _;,,. 1 •--"- >-I -.J ,;;fc,,. '!--11~ ~-' - LJ • _:±:_ ~-1 --'-· ~ 

/i·B:!Z§: ']'-{!t.;J~~~-11 Or11 B<J -.;ti) J: {!t.;.J~, ti:/c1t W l)J fil~ m (~ i'•) 0Zl::Elt1Jf~ 102nt:·:!t )ti:Jffi, :l!;!ZfP 

¥t m ~J 'frt m ~12Att-J-J:Hr r.ztJfil %t200 r-kJ ttJ 0:ft ~1¥ Cf) ri½ i'f;ill: • ~t1ztr_m__ o 

[0067] I~] 2C ii'.1t~:rJi :st Ml!. 15LlB1 YHr3IH1tJ'l'L 7L PJ SJ :~:fEJ!.~,li):2 J4 8St11[II o ;('f-·r"'~J;Jilii {71Jr{i, :£t 
rm tt4mlt ~12~fJ ~ffrJ!tti214A-2t~214Ncp 8'0 -t·s{j ~Wu o !zUmtt4t+214 m l2-~ tt.~r_l,_n;~xA+11ttt11 
t+ ~ r::U¥ , lt c:p , ;:Km "t& ¥1t' Jr:Jl'J /i: ~ ~~4,~, ):£ rt1 #Ht )..Jti t\5 --1. t;,l fr e-~ ~N¥ ;:f';f'j1 Ff w0 '% w11" {J: ~ J~ 

-~t Ju'*,: ·1'J_,11i r.\:, i:r: :.; :j-',i(l; ,;'Ji :Z /!'- ~;i.1 \'r 6~'JT +~ 4 E';'l_ Ir 8~'JT ·tf:; ,';~) -r.;,· . lt1> rn 1¥, ,t!"i 4 •:% "!tr J(i; i-::: T 1,{D) +~ 4 'A~· ..tr, ;j::c_f; 
_0 L~. , ., , , ·1__1__/ 1 -.,-,,,__ ,/..,,, -~ ,--1 ..... -,_______........ ~~ 1 Fl -, T _, .J. M ,,. L . 1x m ~F -• Fl , _.,, ,,:-y•'""VH \0 -- - / 1 Fl "" /,A,./1,-. ,.__. ..... 

*:: ~/ tttx,t ;t.:liU&Hir:JJ # frit(W o :(Eftitt!.~JJlli{ijJ tf=t, tr:f3eJfl)t ie1J i'~ ◊ EfL ;t~fitr~ 1~l T, f3eJlJ •¥1-
Jri i" §: t~ f~ cs IMT) :J:;ti;:: ~J ~t JJ x,J )( S: -rrx: ::s l• 1J ;t ss tt f~ tr<J Jl 1 H;~L fr , JVd:t rt riu :t~ ◊ Jj'L Jc tt 
~r-~RJ~\Zi{l--:rB4 'fl. M f'IJ &±:ftJlJfm~ tp 8{j {~ • ti rt~ ff,] -~JLtt:ftl 131 l~ 0 :f ICTJ F s11vrnttt{f fj;r]./~ (Jt tp ' 

J1r1: I=;' h~, :fill 2 i "':i'.< ,iE -~,-u. 1,.J-_ -1:r=J r~1 i:'/.1 ;tl~A·) s 11.1r:1::,1;1 1J--.1,-, 1·t£ :a, 1~1!'!<11J~ n1 r,r ~ g ;,11,-*/';,. ,kl· i'!'.1 :1::h 1··:-i
0- ~lz . Fl .X-L---~ . .J, -¥-A11 m 11', 1,e, ,IJJ1i=l ~- ,, - ,, 1, a, Ju ·I /I ~.,,,XJU.'5C. .:T/.JJ/f_,/r0 J 1J .!'X,,,1.:,, , ~ti 

[0068] 

1n 
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·_% ·;;< h~ fEFj ·~· 2 :•). ;J pT !.' I /I[' :rm >Iii, fjj' J'f. r 1 .lffr .➔:((:,'.;, ~i ·IF f ') 40 pT L~) f-;-1 :1~ ;1 /q~ fffl :o' <1 :j)fr :ill f.",.. *ti ,;-s11 )" 0 /i;. _.,..7)! .. ,L _Li.i-r ' HJ _).,..X, ... L --L-~½X.1.11, ! _Ll._9;.X...'.f;!, ... A.._ ...... )! _,\,,L.~ 1-~J ......... ,m >J .__ _ _,, ______ L -,_;,,,.<.. .. vf,/J /IIJJ.. --✓ ! 

qJ ~t ff,} § ff,} ±-fu ( a .J;f; TT'] tl:1 ;@' fI1 ~i 41 JG) <fl ff,} . • •• :W,'- " m •~\. k&; TI' r.m ~i 2 3 2 "qJ ~), Ji] 11 :t~ ;E {'/Jc 'li ff] ~t 
+;etc-:}' V/ tl: cY:.2110+.,_ ltr11 A<I ,:_:J {11, rm ;'<1 ;f{r ;tfi: □<1 H A</J:tb :>:f,-{JEJ ,Jf: ;:.:JJJ~J!:§ A<I ;f:{rr/,3' NJ ,.,1, ~;ff! .. :I1r-~ _ _,..,,_,_,,, .... / A..,. _._; .-•-· LJA.:..... _±:.r~-.J,:;.(.-.,.'.Jh-:s~~ ✓ f::::i .-•--- ... :i.-~.- ;z_<u~ --~--•---j,{AJ.i.-1r~ "' ., ,., 

[0069] 

1{1;!~J'.Q:.f01+ ,8 Jf .:f::, tt!L\(ti1'F, ;,i'fi 3J:!<JiHt', ti'J:T§/:i'J:;¥01't:frJi1~iY:rJ§J'.Q:f:l~ it Ji." tc ---/1"-';;t;ttii 11u it,, 
tjJ !:J,rLl )=j=j[Ftj -J)Jr1'litt~-.l1:P!#fl3tEJJl~i f !rU 811'1i'd1-=: 'H rt rjJ~J lf/'E:I)J~g~-Jci't01f,fi:ifttl * 0 

[ 0070 J 14¥ !fiirr ~Jzt £.'l1. *fit~ 1 4. IT;J ;Jfi ~ tiJ f/Q fl l'ffi O W,"j • fr§. }Hi 1t :IFfi ~ I t~ mHJt 1T ff,]. m tUffi f2 

6f0 ;ft:! ~:1 t1'-' ft:! f'[l 1,l· ;f::; fill ~ ""itii ), ~fr +,E?-+f\ J .J •• rn7 ~ +t:! ~ i:ij. pi ::/:$7, 01'-' +t:! f'[l r.f;1 ~ #f ~ ,.,, ~ 6l~ +t:!7/ 'r gF.~J f,6. ~ 
o'<,•L±. tL O. )(,']~±.ctl/1~ I J WJ 1n, .• ,;,ye j,p ~/'• I . ' ·L±. J O ,.,., _, - • .'<, ·L±,ctl 1 WJ ,. - . .><. ·L± ' . lw~ri c··· 

'j ! Jlj.* (:tj Wi fil *' !li r&: ,f'jl O ,Jc} fr.% J''f',ffl·eL:ft l:r: E'fl lfj ~t 51.1: :I~ ii 2 3 ·1 p;j IT;J itJljJ_ 'JI it !fl ~lz: ffl .16 l'rJ fr.% f'r': st ' 
l l ~m .,.,· " l j-· '·+· I ·Jc, ✓, f il·t ki. [±; ;+p r . ++ ,. ••• j·- ,';-,.. ,.,., '.,- ,(c:1t1 +1 ···r ., ... rJ7 ·cf/ ,fy ic l '"'I m, () C) A r . ·' ,_ '·F· ' ; ' ++ /. .•• 
'.>t: :tr. 1-lj ~A 1J:;1.ct;~J: RS >I' t 111 Jnj}\!j _L ,A1T "1±:~ I ;"l,: mt 1Y~ 1r ' cl tt: ['c;'j;; :3',f.J.:::i:'t?ii\"L,Y±_L fl /x.J'1!1'l.•'~ 1T 

*' t-i~ fffirn. o 

[ 0071 J ?E ~ /i"-~ litfi vu cp , G?:l JJj $ '.Zt :f.ill ~ 2 3 4 §Jli pf;J fli1 i¥:1J .iaUJt lt lt 1~ .~ tl 3:,:,\ h tm jt tO {1° 1i'§ 
.i."' 'k: ·/··' /.' ,.,.,,.'- ',·J j [C'i1W -1;7 ll·cw IWqr. 1····J·1 ''-/···L· f ·'-.r1··'-·•·,t,•''"·!c; ,.,. ,-·• 1··•· !C+l 'l xrn '1·.'Jf" 11 ' f* i 1'. 0 (± -. I' :9,: .DfhWI Lrl ' 8'! /ij ;Y '.,lt:t;:_if,'f ~,JI r:i ::J, JJ;Z ){' i ';) ·;'\1) [TI] J,_~[~ ]j•, JF Jl.· 'J~ .!-t:J'51.t)'f,*:.u¥'.c. t; IJ;J 
/1<r •1c"•; ,}"( f;g/f /f 1·:~ '>:lo 1{1.;11 / 11·1 [ 1 •1c'•; \_w,, i!'f?;(f. "l08) "1rn_;_:-_/.['· f-3!'.j ff:'.. ·;t, ... hr, HIT :£f2")1.1J'7~ 7§};·.7 ~-,\ 1'1:1r 1

1,:J1,;:;' ::tf J:x.,r, fm ,-cl..., n ..... A'.f:..-zy_ 1·.:.. L .. Vj::\D!-1 \)/~ __ /..- .~ _, n ..... ~.-L:;I__ ,.., l . .,, ~ 0 '-~J- L~ ;,/ _ __,. A-•-----'--'-!-1!-I l :::.L-·r1 '!AV,..., lj _L ,'j ,J L.____._._ 

~ ~:1: 214 3 1t1 Jt 'F /~ JFiJ rn -f ;('E ~~ trJtt f sJ ~~ t,$ :t/yjJt 8t 5t [X. 1'~- ;ii; ( ff,LJ gn , Ill :2 8':.J 5'r [X. 1'(3• ;ii; 2 '.2 O A 

7f..220N) FKJ S'J L2 ;~1.i :~#Jiff O ~l-Jff g; ~:i:m~~234i:E pJ VI 1'nJ ;t: tt 51~±f!Jj{ffrt1s/§ '?Jd£,t;;J=,-H:'1'-:NJJ 

:Y.tfiMr2:3Mi½ :£;1"~1JU) l'iT l;..~ J( 1;:J!; iSJ r:iti tfi4-iPRt1M, i:2:: JJJ:m "~;fo%::t§f1J{f Mf ?El,l ?t531tfJtft 
30Br{ 1 " 

coonJ {iJ1-Jzl:Jfflt.¥itt+2H, PT 8.:tf·MMu 21s (ZJ+~i~rHtHn ¥-5i;) , Ftr±:f::MMLlt~r~E,5x:liH'rr[KUik 
t1 I: rw~ 1J f Ll t1.1@. ttt ti I: it, o /i: ;t 1~~ ~;; J1m 11rJ it, , MMu 2 4 s t¥J ~ /i' E& :1; 'i" ~i'. 1.1,J i:iJ 1Jt \¥:f ,f'i: ~ 2 Pi~ ZI 1ii1 .~ 
~ Ll 218 r"J "MMU 211 ::i etti'5·: ·m ilL lz;i~ fl (PTE) , H:l T ~~ CTfJ ti~ (ti J e) (_~ ¥ ±iJ1, t,t i:i?: '.;}Ji~ 

(ti 1 i ng)) ~['j J~tl:JJfu:lJ1:a~~1fU47JJfili:fuhl:; ~), ,z;r!lJ :lzdfuiS:i·~tf rHr~ 'JI O MMU 2115"!jJ §-}t11J!f! 

~ :tr: i~ffij; f,1fiJi.'?m2:i4.B.tL1 rt!J:iltl+rilZtlfi.ll_~~t2J4 F~ s1.tfa:l:1l::~~~ ffj :~ii?rt1c1,~ (TLB) BY,~:il 

~ff-~~~hl~:Y.t~Ll#~~oo~~#*~~tt,~~ftW~#~,~~it,~m~~~ 
,:~'K'

7,Y 1r'slt ~ 1•tlf.~ v.1':J··~ 21 Pj. ;+I ::F, ;-j1if1 '.'~' i:-l- 7.iJ ~ ,r.irf'il. 121·1·· 6{·1·1°:B'F<.' -f?c,,;;"--17 rh ~..l~.,Jilc±..6□ -rl q1' 

~,...,.--:;, .. .,,,___' C13r=l,!.-·2:l_ ... _.7_-1T ,_.'.J-~" ilJ ...! ,IJN __ YI ,\ ;!=1..J.,.'<.!.-~/X'l...i' 1-!J ·~•-::. /-._..;-,-.,'-t')::::.1-:.,-,_.,,,.,--..., -•' ,) 

ll 
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1¥ ;ii: i:iT ~ Prr:$.j_: t/i\].ff:l<J * CI ,~i jc ( v~PfJ, lll 2(:J(J 5t CI 1¥ ;ii::22OA~.22ON) 1lLT • ;Qo preROP 242 

$~m~~fitt~~~m~~tt~,mm~~~~~ffl~~fiMhl~~-
[o•c)74J '.l'.,7,, 'k[ -m ~111 (t~: w~ -,cf,-• i'/" J;l/;:--Jc; i~<1 J.:,t; JJ,fj, j,;,;, Ne: ~ij~/~J-'t r,~1 J± fl- ;';l .fahAc;*r) 'H]f:}:,Jh -We: -/-l· r-ij-,~!:6~: 

'! 'J ~\. V/',)-~lj l=-1 _J ,,---......_,' 'Tl,,. _...A., Jp:::j • .V~-~ "_J !;:.t..._:,..1, ... ! .. -';) -·~ 1 f.'<./..J"-. 1---'-• H ,J 'JI - -- f_-r-/: ! _5-:: __ =f=~ /j'~ J'3•Y:A./~ /F .- - !;L, l=-1 J C, 

/f.fi:iT';/5_,fr 8 □f,-i h~+ft:: 1':~ 7-1:_ (11,'11)-fm i??JTf·/1°:R'eb~fE,:I ~,;'.. ?0 il_ £c(r:tl1l 1'r1 Cj-r'-'2')i-! r-Jro"\'l'-JP r2," ?14.) IJfi:rf;,E'iJ :b;f,_-J!ct:h~ [__._.:~YAt----~~~•j/>,.!_..--_~---r-- W ,,.,.,,..µ,r~~j; _y~...---~.,-1'--'J..L.,..,..;:..-,J_±T,,,u 1..)U"'t~-,~l' L -:t,_,'>..J 4U.-'1,,, __ .i.'lH--~_)l..l_ 

:fl~_~;g'f:21,ifTJ oJl:r;'..;r, tilf.tf~ii~IH J -i"-,£t:£l}l~ltt2l tl, fBJi: [m;¥ tJa'iitEJ~ J!"ff .0::ff# F'j'-c)f: 0 U 
'@. t{I; tt: fl* m 214 trJ ff {i:i] ~ B ~fJ '.'); f3iu O 1:E - - t:,t )Jlh17U it, ' 11· ''[' -~7.t fl* m 214 i:IJ 12~ tJ/i iji:; IT t~x 11 
,9':l !¥111{8~ Ji 4Hrrf 11,J fl:J !z.i:::Eff!.~-Jc ,Ll i[f:i itJ& Y:rt151{ 1'r .;· J:l1t:,'.'.d::Jlf!jtlf(=2l 4~1(1*':1t o 

[001sJ [~I 2D~ i±l T:ff~tffi. -·1'~JJW:{1u(r¢i ['f! H5$!zttm~i2:Ha ?'fikt-'J':ITiJ ~JJmm it,,[~! Ji:; $!z1::lFfi 
-~ ') 0 ." }?i Jr~ tfl:l f!::s. iit <J -1 ,1 6{1 ,\t; 7_•1,, 61" %; =£EFL~ q 0 <J .1cm .6,. f¥1 -yr; 1' hHEt:L~ 0 '=\. 1 A -tc;- +11 xJ-• ,~tf +- :fd~ A',-1 +:r 1lI .lrt::..,,J:t :.J/..._,~ __ !~...,.T'-1l•::.., - -t~j'J-OIL ~\..,...)G ~::.:::1 ~_L.l1't"L,.._)::..,,t:'.o l=1 or_~--:l,I/_J7~~--!~•l.'t~· ..... ±A-/R :l/'\:·1 1/, .... /-4'-.-~x.., t__;.1!---1 ---~ 

-_:.r: r([[ ::::'. . j;l:'..1' -4,'- -1,'~-l ; ~ r_-F-,;; A;tc·_ •)::; ') +~, .. ~ ;':'i -7" CJ r; ,1 +-Iii L_j [, tj' I l _l'l;+ 1±1 7~1-• •:)::; [~ '¾ 1H_ '}(?. t<'l; 2 rc_' 8 '-"''"if._' ::t· ,-1'.I -, cl, _,r-,-J / ! 1...-1_'-. .. .J ., J !: ',{ p ,;c:l::..-/..,t 1-i- ....,,._,,....," 1 ~= """"::[ -T• / u.L.iu -.., .i~J L ~:A /J) ~-t-• _;..:....avU '\ !-~_J 1-J- 1-1rr -ti: ,) ' -.., : ~~x.i ::_V ,• .. t!1. I~ 

!±l Jf:; ~~t f_gi_ ;¥1 jc (GPGPU) tP: 26 21;0 ~ -i"i~ $-1'-}1u ~~/ fHi~ ,¥1 5c 266 "GPGPUi:Pi 26 21;0 to{~/ :(¥-fit;· ;¥1 

)c.266%: EE tf.fii·t~5f1Ji~ri:Mtffe.tf TL)l268 f5i~r:ifttffe.tf1+Hlt~272fllA¥{f{ilt~270t~-;@j~ 0 

[0076] fr ' t-~;)th {3,lj 41 '1ti~r\''1ilifi;(f252}A111f1Kr&:1ctf~ i&232i~tx:14:rA,if (:t1-m,~~/-(f O i'i 
trHt~ 4- tlt ~ :\l[l'fl 1¥1:E. 3'~ 0-~ ilt~ ff 25 2 rt1 , y~ Ii ril tlfi ,t 1¥1. )c2 54 5t tijf ~~ fAjJ.l {1· 0 tlfi ,t1¥1. )c2 5L; 

T?1-t:J:: .,,'T-rlJ ~rm ft1s!Ai· 7 l'fiJ ~;,1,73-'"-'.c""' ,1cc;1r;; w, ?r;s-
1._ • ._. :J/\:1.J !~ .,.I , ..,..-:..Y,.11'.I_~ ... ,e_. )(J.~-- n] 1J ni':r !-t.,_.u~- o 

[0078] GPGPUtf<262 i:ij PJ :e,:.. El {H~i'¥- A\ J'l'L7i; (FPU) :f,~l/§JZ~JU-¥~ :f;.:j}l'.~ij J'l'L :re (ALU) , ~ .trtFPU 

~tr, \It{ :J;fr l l IJJ:U ::r:.J±i j:-1 f%j -t0 -cg /Jr, Hr '>\l ')'24 i'J,1 },l::ll;l b #J. Jl'f' .,,; . /i[f ih1j ('Tf){'Jl)[ i l,U ')~,')r=jT /;:)' *t· 1P. M:1 L N1, }!;" 
'1'""'..=i.E..-"':--'\..J..1._,__, •.J _J ~/'\·1. j:_.:,,_ JI/:...:-- ,,,,....__ ... __ ._~-P!-r'l ~~1-J:J_--.; o !•-'-HP~t..l:.][l ,.__ '\. ..,1 .... --.w\Jw'-1J _ ~l-L.,,.,.i-...'! ::;_J_~.r-,i ..... j..., 

{~ 8'~ '!?.t pJ ~:J. fr~ i0J J::.H:- ;Ff P] 8'~ 0 {311)-P.□ l=t 1i ~ -t-·~ :hi W!J it, 'GPGPUtt 262 ~n m~ ~ rm 5-}1•t ti~ fjlj 
f±fl:-a'Pi]ils[J-~x.!J;.(rAr fl :+-1'GPGJ)L!Njn,;1'7{-',, -c_,';'-f(,LJ-,l~liJ;~;);-vv.Y.:_t;fj'fr,'plJ: 1-f]:: _____ /;.I, '~J'.J!i1iiAl;ii1_-_\:, qpu:-6T [;I tt·<-+:%'~\ /_.,....:.,_L ._ '-',.I, _{.c.,;:,-.)•,J\u-..., y dL. ._ , LA r-1'.J .7f ----~ !--~P "" C . .i.'l•-~ ~-"'-·1'~ ,_ ... ..._L ._ 0 _L _ _,......, 'Jl'.• 1,- '.) ! 'L ' ... _'A y ) :J' J 

./i-?t .i!tl~ VU rfi , GPGPU,f~262rJ b).!fctJt-/Un1t1\1lS l lvffl 1l, SIMD8)f'DSI MD 16 tm ◊, 3'}: JLl!Et~:l:t~1Jl1'l' 
S IMDl, S IMD2~¥~SIMD32tr€/4>-" Jll TGflC~PUTtZff,J SI \W}tti/4>- 0T !_;), Ell {j'~ iiMtkf:-r,i1:tMtlct-llJl'i_:_t&, 
§JZ,~·1fJ ~) 1±tti1'J- Jg J'/~f~p'f 3-H&-r~ji (SPMD) EXSIMT~it]?Am ·~ *itfa:\ff.fJSt~rt:r~;)' H ~f1itJ:& 01JS1MT 
Jh ;;.T-#'i :it~ ~11J mi-r1 ~, r1{1 I"--+' r,--: 11<1 ,;g .;;1,-i~~ w r:ir l'.1 -50 ti:l [l], ~c-1 1,11)Jr1,4 .. =11rFiJ·"dr- 1h1J-f;r1 f-'J- -A1 ---0-:. it>i 1h11 cp l .J·1. ljs;:_L., !-----!-~...E::::l..H,J •---•/-• p_ -"' ..... .,l(i!_ .. ~1--1J _.,."\....-__ ,_.rn T _,J-.._v n_:JF ...,, '-•../ '<:, o V-7'~ ,-1--- __,.,,,.,i"i.G!7J, , 

l'.:: 
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ttcfT;IHW1J 9X:Rf~~fr: ~J} }i....1-S IMTt]i;f~ /jJ~:J, ti [:jj #Li'-S TMD8iz4'~:i)'i.)[~)'( {i.tttt!lt:f 0 

[oosoJ # frt Jt ;;NJ ii~; It kj t:f gjl268 ,~5':Ji WJ ~%-, i~ -_EI, ii 1x~1 st:!~· ttl JB i~ 7Vlf=. +.i 234 BS r,lJ f1r ~. 
7C ~~ #f~/["J!:/J;;jij tfy Tf-t,t,J€f 258, Jl Jl.J:J';;fLJTT¥tf f*-t,t,270o {'f ~/1'"~,tJJffiJfi)rfl, tf!i~-t,tr;f P ,~, 
~rl;f¥k.1I:-: FJ J'1t,2b··o_ft[.:~'F W :µ.J''.·- u1 1l -i.?~~';, W rr. y: Fi· 1W ,;l, ;Ir: jJ[l;;(fiJ l--f.l1·t ,¥,.c;-'[, 2l,f, l:c_±t ,,;,: hj~{;cJ,:JSt •r-1·0 
A_~.-;~.x_i-J- ___ ~----- 0/'-'--A~_.'-..,,)I ---- .A __ r,•,./'\,..A.....,.,.....,.,)! /'---~•"---~/#vi,.,:-!~,\./ 1-.J j,,=i~l!/.,._ \J . .,,1-=L/"-, -• 1-j-.~1.:ir:r ..... 

JtHs J1;:rtt1J,# o ~,fl'f Mt.J:tt27ottJ> rj u. J=fHtt'tFt'Wfff{J s<] l~1i~Hl# 0 {±:cPcPutt2s2t>t1~,n at t~ 

¥£ ~~ l2l l~F¥ li f\ iE i4:I p;~ I ZJ {i'§ :rt ~i lfilt!Ul Tl Mi it 2 7 2 pg tfJ f2 t! r:tJ i~i lfilfi ff- fit 'itU~ .z jJ, ~fJ ty: 

GPGPU11<338A"'f..338B) tll $ tJ:Lt~1JJU#1ti "13- ]l:;3110A".6.31lOBo tE --4,·9J1lli f;,1JlfJ , .fj\Jf f;J~,flfl, }f:Ji 
ff Jt 11§'] ~r~ t~ ~ ;%5 @: ?]t 11" 3 30' rx :f_g)_ ;f;P / E[Y. tJ. t® !§'] lfilti :(f Tf {it M 3 4 2 u Bz Jt $: :(f fi~ M 346 0 

[0083] ~& H1~~~11+- nJ l), ¾?. 83 IT.ii~~Jr+t:i 327.i.ffi{i:J O 1£---i·?thttIWiJ rt1 ' l~jift tZJ 327 eL:ri5 -1' IiX 
:ir./r-/,\, w n -'{-. ~,_: f.'c r,:cH~j T-0 ·z hH;Ffi ~" ''2c;r''<J :Z f:rp:ITJI ,(1-1:z-' i'fi] {3<11t1~ ·/ 0': a/+:----- .. ~I,,,, 'J_'1"fr; A,:i.}11 r+1 '·,=,-J'n:-.;_fr,±---;M;1 
_ _,,. , __ .A...,__.;i;._/1 /'....,_ j,,j _ _,J-ljL::-.a--1;,/ _ _,,. )l--______.__._urr ... ) u~j· !--1'!, l=f!J ·1· --- • ~N- n .. !--L~ --:7'.l..1::'.. ~ I ____:j___ i. -.'!:i 

[0084] ll13B0 ,':2: I HH~rf11UII~ fi{E tJiJf/,J !3fllfJ ~£;&:t:ffil %t350 o [~ ff;rztffil%~ 1Pi.dt :J; tllt1\ff ~JH~ 
356A ~:: 356D, Jt r{i , 4#---1§. t!ttr }ff ;;J,~1~H~:t /]'-:rt"/"~ Jj'L ;re,~ ffi,i tff ,GPGPUt!i. 5r-ll}]f1 !x ff Ht tfL 
}T~, ~Ii [;ifj 2DifrJ [;ifj 3A r:p Pfi }~ )J~ o J.f\tr '&1: if}#356A"f 356Dr3J ~), t.JtX.ff!l ~- }f~360A.2t 360D -f~:i'ili,_Lft; 
l:J 34 ti' tz :f~ ~Hl , f~j BJ Jt :$ tll~-~ lfiltwt f:f. :3 5 4 ~lUt :$ ff fr~ ~ 3 6 2 o 1:1·: ~'i---·ct JJB11f1! 91 , it\ :fi" if ;;J/~ 
356A 7ri356D i:iJ ~). j+; r;:: Jlrr ·~'> ?~'5 ltt~ t1354 :;j;l]j+;r;;q'f.f~lg§:362 tz B .. tt:Jffl_:,'j;ll/t&.Jt:~t~r~{r .~tf;i1¥1¥fm 
':!¥: ")r:;81'-~ ')' c;QI)>:if1 3,,, ·'(' ,j::J,:11 :R. 'fal;c'r.il .{I_L -, i)' i) / ,5,7., lii ~·fi'f T- f3,::] '3 t C-K11:T {f---1-f-±-l{1 •J')7r',(-, -~;-- J'* {±-Mt') h2-1L 
11!-l l u l. __ L;__ uui !-J',.! :._.,7 : ,......., J:Y .. 0 f---! /: I I: .. :j:.) I : ~ ..... .I\ .-__L_. -'---! J'-..- ~A J L~ l 1q--! .J ____L._,'-,,_ ~-~-1 1' ":Id~ e ~I; ____':j____. ~---~n 'T'idd /:'-.-

[0085] )f.,:@~l;i;Jttz)t( A. B:! ~~':i-.f'lli¥' l11l,[112A~t. [!-12Dl2-~ l}z tij 3A7=Ji m 3Bcp ,~ri· tM:i:i fr] 51g rtJfl"ii:*~ 
!Itri w,i 8~ TGr: rn wrI § )~ :tm jzt~ tt ff1 ;f;P it" r)~ ffjLJ tt ff1 " !El Jlt , i'E ;i-~ lt ;~ * --x. tM J:l 8) 'ik !Mi wu 8) ru r:i1 8t -r~-
19 F /( 17· .4#: 2-1•• f'i{1 +t· * r:iJ· t.::: ·f+ friT -t-I ;r;:+. ~~t1 Ytt- f'i{1 ht, Tl¥. §3. -;;--'. L ,,<r: c:111 ~fr· -;-1•• ht, Tl¥. 8'1. -;;--- '6J +~ m +.: l~lJ + l__.,, 1.,. , , :'1 _ _,,.. ... :J µ.., )(~ .. .-• __,. l,.,.,_ .. /!'- /1__1__ -•~ , 1-:1 _ -~ ~FB .---. ... _c::L ,-, .., /'._. -- -•~ , / w _J_~ _-;,::., J:- J. , , ,, .1::::~ .. /'._. -- -•~ ·-v / .._. L_ .... ~ :--i , ___ J , ... ... 

t¾CPU) , ---t--_r:jX:§-1" Jl1i•~:f_tj!_i'(J.)i:; CU::-t.m, lfil 2FJJ H-1i""·'.£1::frg_1¥J.i1~202) ki J!l..- ---'1' £1Z:t-'1'- f7:f1 ff:; '.£1:: 

.f'Jl gg: AA-~ H~ 'll: lFf=. -~• 5c o 
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[0086] 1:'E -ttf~;5,t,Wdf1Jr[ 1 , tzwJt:JtJ/i1iif:lf~ Jth-~fll:'.if~9Ji;GPGPU::Iffl.(B.tfat[i~§' ttfL/~fW.if~ff< 
~)Jru:t [3fj HH~ !l, ~JLttt9' .:.'H~r~, tftjt5Hfdiff.Hl1'i-1'r!1;1,f£Ff3GPU (GPGPU) J.:br!t oC~PUqJ f} mt~ 
i1c: qt, tt1'tfi F; it (.1'71!f~n' 1+'. ~f:PCie tit 1 NVL1 nk o-:-, l,i/, ;~n=-r1· 1$) ;~1·~ifh ±f!JJ,L, z,~ -~-1'·;·l;ILhi•fill ~ /.~ 'ff~Jt{~J ,__)(,:,--)(. /, ,,__., -~-L _ \ , _,,., 1-l, l..- .... __ 1----1 - ,__~ 1-l'J •----✓ r-::--~--- __.. ."-.!-, _I.J.....:l.. .---l ... _ .... ,t .:,1 q --=:c. __ __ 11; ."-!.. _ _,_. 1-lt-r, T~ c 1--•/, ,l~.J, 

[0087] 

[0088] 

,0 :ct, r'.15:J!l;Jift:J·H01i4433\CJ!;:tlGB/ s '30GB/ s '80GB/ s.~td1! i[f:iflJ:1HHe¥f:nL§i-=: 0 rSJ 1\t m £frf: Ff.Ji 
tlJ.tx. f'.'1J§fJ1 :;r:ri~TPCie 4. O~S. O~JJ;tN\/Link ~. O o P!.tfrif, ;,i:;;tH,~ f:1'.J 1;1;:*JWU<TI:=.tf :;r:r~ T{I 
{iirr\f~ ·,,~." f_• :-, iifiJ ,1,'/~-1,+-, ·kv cit,-~,;:;. rfr ~-
• ~ f_.; ,'-1._,r=l'J)J.!l.,._, l~/J _ _,..-.._.-% w ----'----".:':E-~" 

[0089] :'11 :Yr, if ·,t- ~l-uliifYU 4-1GPU 410 'ti 413 qi 8'.J 'il~ i/?/":~>i. ~ t~'J>;-t:~~ rtl Jii:ti 4'.iH!t-14t7f. 4tl51I. 

i'i. iZ:@r~:l!'fB.]%i1T1iffi}j m h~:i:iif!!r%440§i.44:3(:](Jt;JJ, i$(/'f.i!f/1}1t{] liciJE[x>f i"J (:J{rtt,i5Ut~iiVit1( 
•~,l-•:r::;7 )_t;,{,>f+f'J .:x: J:?_; hi, :tE:3 '}1(. -~or~ ;z;:-~ ,1oc:. rh 6{·1 rili ,i;~fjti rff .:t.-.: H ,,1· •/2, th -,g,;~,li ~,;4'. f!/Z !,±, T1 HHt1° i''l' r;rr -i;P ;i'°j; 
_-.7-;;.; )-_. 1..1, 0 ._-,,. .;,,,· !!:'.'\,V ~..I, J ::J,,· T:,,--, )'I..!.._ .)--:::r-: ~-H-r~t ,__,, :_-s_-: ~t '\J l ~~. 1-1 -1 -·1----l --~->'--- ::.Y - l---! •- ~--L 1-L~ i=-=I.: kjS 1,,1:J_" .!J.--1-T" c, ·-• 1Tl-=I .-'·::._-; ...iA J r, .-..I:-: i=-=I_J 

*o 

[0090] 

[0091] 

[-b ,e,~· ~,tr <c;:t sit 44, c·J±lll ,,'>.~hi, ~:it: _f,,'. .107 ,·,_i· M.1·+,-ku, [%-] xi:_;; ·.1',r1~,t'·i;{\:·!j;•+L,14(1' ;·,-, fu_ r,+'i :ti; i= lJI, I:fi3 "h':.107 tR iSi 
-'--! rr:1~ ~ t,(t:,Lq_-_.r 1~R r--1 .::-::c-.:_r..._,>__:_.:c. nr:t ..L ! CJ ,---1 s \J{.!j, ::-'.,_ /J:,,- ,JH)<'l:;/:_:-.f\.- .... '-- ..L , r'.J ;:f::;-,.'.X..: :- -• :J _;L,:_,.J._:__r.. nn -'- e '! f-1 ! • .J 

fJ'.J li:~:siYA.'i Jt f· o 

[0093] 5_i:;:: ~rij~ ~ •'i{J /JI, :fltl_ if ,1 0 ~,, ·SJ 1:£ ;& Ji'• ,r-{{ 4 c~ u·H 0f~· -1 b., () D· fil +'- rt-1:'.t Jl {f -fJ-t IJ.'r, f;; 72 :t~ 1rfi '.lf ;/I l.'(,,•·J, j:..:l' __ ,-....:a- -~E Hj...; ± 1_.1H _..,,. ' O/'> -L -'-~---~ ? -., ' O/'>/' ,~ r--... 17,,J!---I 1B°·£ci'._1 l 1=1!--r 
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(trans 

:1020 

[0094] i'{: rt] (ill L'I -- !fSj('f".{:}~,£~464 L rr-Jt-tH1U;@fm :?!E (~r~·;flH./';{E 1~;f~11 r~:i )!~;fj-462A~462D' 
A --r-t·] -,- .l •• -cl'-•''"'"" 1 A 1 l ft' -•.V' -u·1 ~·r1+l'.'. ,,._ ft' _,., .l·' , __ ,' - kc-t """- --'-· 'k/·C' -cl'-•···r f=l -!,-•!----er 'n V R" 61-
'j bt:i rf Yi~ ~Jt1f 'lHi iri'i ! 'j - rr1 ri'J "!Ji.1h'c1 :ff 1 fcl ·•;;:-· ri'J -1~ YI O ]011) )i[J ' BJ:/ r {&i':i ::t_~ff ff !l. A h -·~ Jc!, -fi:1 ~( tit, rd 

··1 - ''I •H/c['+H'-'>•·j ·····)h /,t,' ''-'·rmr1'-•Fl·+rr-fT'+H·,i,-1-.. /]'-;JU ':Alt- 'i'f h 1±1.1£. 0, Jf[f 3c\ 1:i::zis:: ~'( ;r] ~'•J:ti.1-:'+'-J½! .. .£'1}/c:1l\5" 

[0095] ff • i·'.,lffili jylj rt1 , f~fffi !fi i~'H 25~:?H~l ;If; /~P:\ilil~:i1H46IB_l_ f,"f lef}, mitr :2!:'i • f,i::tJ-j{~J~•i6•i, 

)}.._ Hff ft fir r:'fJ Jf; Jm it HV~446 fl )-Jt~ (:tJ /~,r-~Hi'J*~~ -½ ilJ ?~ii it tf :({ • §t 'i"t.th i:x ·t O 'ff Jt;ttJl. , ti u 
435f@· W ~iJ!~'i:i.U-&4,J0 ({',1j·9p, PCI e/{-l2.~, NVL ink~) 1ftl1~~1~:fm$.~,&4258~ }lJJltt, }t:J::l:j'}; fl 
11:3Tl~-~l-Jff hrH!.fj:t:i~+rni'l1i]Llt:d:Nt+10 0 

[ 0096] it~ .,;:-...! 'le J:lr,1 i-c; c-+'r·.-' .+:, . ;ii!;~~~ f,b r8 H;,1,4'1t'-;-·j'fct.<" ['fl -i-1'.~ +Ju 1rt,+,i"J±j1.44r: r-i<, _;t; -0- i;'f.] }f;:: hf-. +EJ'i '1' I 'I_J_. j-.. J./u /J . \..! ~-r-• , -,H Adi. -ti~ ,,:{<:. .. ,.J~ u. ,x.~ ._ , ,.,..,,pc,~~~! Jl_,,. I ..v~ 11>'(.•,, '-- u' ! ✓ __:J.., ' r:-.:;:J ,' !/ ~r--=c.. 

ii~•tll, 432,N rir Z, ~ ,eiJtr'ttJ:h(tlftUf05d:fJ!Ufi. Ki (GPU) 0 r1J ~ 1~±-lh' [;,f-]Tf05d:fi 91 "'~A:31 ,4:32' NriT 

1~LmGPUpq l't1 ;i·~11u;~Jt~ 81 t'tl:1fi3zl:11t. ii~~:' f:t ·9n i:,~Jit;JL\fj- ~'L fc' ~f;$:9J:Jl '7! ~ (/91Jtm, t!~.HJJ;1~1ITTJ{,~[b 

1'i/~/fr,¥~Il,'Jt) ,31H¥' g§,:Hif\'Ofi:Ht:tru (bl it) 9I ¥oj3/(1-1J-iEiiJ~, ~l%1Jfl~.m:t~ DJ!:) ~JJ,ff $/l l11 W 
tzt£_g)_ i]I ~43 J ¥.432 ,N(f1GPU, EtiZj?f]JfH±£_tj!_ ;11 ~43 l ¥.4:32, ['I r1J rJ.JJl.jlJiYA't}lJq'} (]'<1ift&, ttt·llit 
;/l,; )\- L i't~ ,t,(f:GPU o 

coo9?J 1r • t-~hlli wu 111 , JJ11JE i5'*}Jx~, wtr436§1~r1 Mt~5':~'rm •¥1-it (MMu) 1:39 iJ Hj T tt~ff 
_.;-, +l -P, {•<,· '"' /.C;'.· --,rn - ., s,t; 1 1,,. -', ,-g--!;Pf z;· ;f,5, TU[ 7i '• j, '"' ,•-I• n-'i, 1 't-1 +le' 4-,--{,- ,,, z._c;;; -+· ,-'-, -t; ,, ,, ""'- ,-+-t?,;' t•' R=1 -,-• 
1"!" 1r1r11r 111,'; 1,,'ilf ;:'j-~J)J F!f:'.., 1:G Y.□ )'Ll'.'Jl;,.:r..1JJ;:J~•1r1"ti t,,;:J''f :J;,c \ tb 111J./;; t=i ;,1;l.±.. ~ :Y,;,·-i--f1i;iJ t,:rr~'"f'JX) 'l'~l m T 

fli't1ltA~ l:J·(JtEB il l[;i.~fH:1. 11 '¥-431.'.'£ 1132, N;itt:1:T-tf 11!.ijJ 11=11 o {£----·,t~,'.l~JM:1frJ r{:,, 1¥fmf.'Ei% lttf ti 
1us:-f□ f"fl JfJ;ti-Mi ~t 11 :n.2c 11 :M, Nc:p r~~ tzi*-½ t~ ;~:; JE ±.t1rrrn2A.'f. ,162D, 1156 ~J.1!i.fk !i:YEFi-Mti~,111 

1¥,dW -:\it o tz□}3)r:t&¥-U, -1z 11r t~ rt 1~:i=m $, 11%42s::4( J;W1,, fiYii:tf ~;=m $, gg1t::& ~i.ttx :i+4:rntDZ¥ f[~ 

-"'f-',; •J •J 7;,; ;1 '31 ,rcs:h:.--:,c:c. t:·' z,1j •>-'s· -'-,!; h:---'Z j 0
;: _____ ~fr •1•N- J;n 41! cb Ui-i1j-in-1 ,19 Ice· •7-j· b[,·(.FR '}Is!.·;',·_•,(; ,?"l ·t-" 1''r)J' -.z-;c:.1c•)D ifr,-".iv 0.,-.t-:. ·.t, 1

- ,11 /1..,_ b'---:J ;t, i"J .l1:S :c:&Tr J:x. :r.;1.n 111, : '- & y,:. , l·--r --0) 1''. :.;,_.JT ni'i IPJ .l:E-0~ 1-J·· l}.c,,-\.:-_e. • o"' , 

;m) 0 

[0098] 

15 
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]'.R'l ,-h t;l,\l a .A n,c,r1 Mz ~J, -,'j-'-j·•,},> -l,f 'W-l~ --J-7 1··t, z;;,1-;t-c: i'.!< ""'- ,-f-: 6--': H~, c'-7 /_1/-j [•7 Jc-¾; (is;IJ-'i:-1 rt. (_.---. --•-· H~, ¢,t-l,~ 'l]'i kl-; 
_,;;; 't !f'.fJ ·±·±/) HJ ~---r c_-J t I ,,,r 1-r 11rr !LL''J-], ,,, ;l:'' /I-J· I Hcl 6it- T i:1 'J :r ~1 )'l: i:i' ,':' . .1-'Jt:_ \ iY ;,<: ' ,t1 _J __ . !' Y~ H, V •1:7)\ l,;,,, 0 {;,; 

,!§ ' Jt UJ {E ;V)i [r1] iU J:. F ) .. at'[/( j;i_ is:)~* #-~ff{ 0 :('E ~ [' '.t )Jfil 1~U rt1 ' rt1 IJfr "ff ff~' Ft~ 44 7 ti flZ: H 
-,;;~ fFE !.} -,P,: 'Lti >Iii -'fl} +lrtjfr ;-;-'.ij □-~: rb Ui!r 
......,_r _LI,~ \ ,;:.J-.. <~ ,._, -1X _t-=-L 1>( )l. ,J.~ _J l Ll;J ! Q 

[0099] i'E -1~~t;J,ffi fiA rep, ftJMMU 439:lt* f'J ll1Tff51:E_fil ':ii *43 l ffJ ,1_fJtJ,/~ ;({{±itfal:$H~J:ix 
3% ffcJ,'ffrt mH 11rt1 8":J Ji; ~t /ttJt.tfatir O )JQi:B ~*':f::R /-J½ ~ti li'D 436 8":J -i,~t bm 1)flj :t f\J' § --j'-- ( i?"I] 911 ',t, 
s, 16"1'-) ~'f!Jf; JJ[liili :&ll:flJ:A-,H6Hi/~Jt>fmJJDitR:gt;~H o ~l}!f )jDJili:t~t~±J::4116 r~J t'ltFF-t±J±:fit%~ 
407 f- tfL tf- BJ J'(i 1" }_Ill p:] , BX tiJ {E J; 1"" J-17 J+J z fiU .tt ¥ ., {£ ~ 1"" ·J; !Jtfi /yi! r{i , S-1. JJJ,m: 1i;.1 t l±l Jf:; .jJ\ h 

co 1 oo J 1;t;J 1lt . 1m xi :1-;/!j}t ri~ 1cg n'?r tt ~ r~! HJ tm .iHi lJU*44ti rr-1 * ~rt rrrtrf rr:1 fr:: JlJ , * n :rfil fft ±fu ±rt: ~t 
-h'/ :f•· z:: '-1- -p, ('¥ _llil, ~ '.-t· 1.-~- --f= tin N p 1-1 -h- 'c+- Mk-{- ~ ,±, C',\,' ~ ')E' ---J' :-f-, ' -'-'1 'l Tf" M-lr 111: de; 'l'I 'L, 'TL 
1?,R;: /Tu ;if~ ~)t ··1'.f, l13-" 1:i~ rBJ ) ... ~!:, :(~ {f }j~ --:,~ 0 :11 j ~ ' JJQ ~1l 1=1~ ~!¾cl JT~ l-t_-~. ftr ~± ,) 1 r:; /"-.I :=1-:. ,t) L ~'{_[ t_:=2.1:iit-'.lxi:. t,,-, ,SiiL r~ 1--L r~;z 

JJm , ~), '}f J:f{J[fj ]t;,£t fm 'JI ~ 8{J Jff1UtHL ' qi ~~ t~i # fi#-R! ;~~ J:L11 0 

[ o 1 o 1 J rt1 f l±l Jf:; ;Zt :E_lli 'i I :tA 31 "'ii. 4 3 2 , \J ~ti 1r1H+: tHJR ti~ 1t: rt: ±ili Q~ !H j0U ftJ 1- ;tJUzH~ ~4 o 7 Jif1: .YG 
p{1 ~- ·;,l: ±fb t1L '?;5' l'8] rifr [;i --f+1rif +: Hlh!, H§ tJ!?, '~fSFJ' 1: i ,(i/i !+I tr tf{r l-,fa t1L 1',>; 5ft. T1

c;· ii£~ t1L ~•S( )}~ t~·1Js' 1£ -~~-. _5:--~ ... _-;,-..,.' •-->" L __ . __ ' JI/ _ _,,., -•~ , 1
--:1 _-=i_~ 1) '}',_,_ -•~ ~LI 1-~ _.-"l !.'.it: tti '.J ,¼~LJ.<'"_.L _8. /,'..-_EL.JA -· ... _.L,, __ ~ _____ _)...., fJJ', 0' 

[0 102] ¼ilNi :rfilflj , tENi'J~!Uj-~ 8{J ~'~ JJfu·[Yij LfJ ' ·,t rcPi, i,? 1" ~7~;j m i'r>fi.# {tf; 1133 7f.131, Vl 5}- Jiij tr~ft 5,,;. 

~ tf:;.J.tfl. ':ii 1,r4:3 l ¥432, Ni:j=i ~fJtiJ~%'f· o ~ tf:;.11"{i'§-~4:3:3¥.4:34, M;{J fi,~ftJ ~ tf:;.J.tf! ':ii f1/i4:31 ¥. 
-132 rti s<-; & ·::J'j-~ffr.st t~~~ tiifttAjt O CTfl ffj;fffrt gg:4331i434 'Mn} u, ~ ~ *tt:1¥Mt~' u:: to 
DRAM (fil:f:5#Ji1ti":r\DHAM) ,GDDR#-/it i! (jyiJIJII, GDDR5, GDDlW) E1-.£HBM, ~[]/ Sc'.Q r1J U -)E ~P lb 1;T'C'i1I: ;(f 

j''lt"~ l-1~-fn•'I' vp. ,-,-'''·rt1-\L''('r,+J-L-fYHu---Ec:1''''"''h, D ) 
- "fl (,,i, i:u ,J, U J " ornt.~Xiv"J,:.,1;;:~_lfJ,11; -·1-r-4)..1-f- "iJ rii'i \,'-Jano--t<am " 

[0 103] ft: ·,t ), ~ili-fYU rep, :'f']1H~ j>4'itfil:ifHO t. ffJ~jdiil 1i11.:%~, {!J:tif%_'1Ji* ~J ~i-rl{:,'i;H't{i#tE lt1 m 
tt.-f,r-~4•) '3 -~4·14 1,1,:1-:, (1< 1 ~-fr+~fl :ii1--:)rt:l?fl ff;; bf·+@ 'J' I ~4') 1 z,;, 4')'.) ~1 f,t;- m ~, JF1·,t'1..: =It s -ffi' ,& t,1+f11 ;i~ ~!tr ,.J ~'fl-ti~ dt I_ tJ _ ... 1~-r-'L'.J~il1111-''-l._•· r.x..t~J1/)(_ .... ____,__ .--7-~-.tJ_ ---t-" d ..... -.L"j;t,!.J.t{XY.•,,-.:-'"°-A.••____.______!___,,l.J).lhrl.!..:l' il::.... 

¥t460A3':::460D{f ffl (J:i~J>::FfEJJ!JJ~Jtl1J i't''.l 1&tA1l o ~ fiJJili., [Fim lirfl i1JIJ~:r\CTfl~~EB ;tf UL f:ft.i~.H!i?~ ,~ 
BJ l~ HJ {.±J_fil "J! tf4:ll 'l=~.432 ,N) Wr Mr (:1<; 1&1%i*;(f{Ei~it~t~tfi r,1?i'3!ti{f462A~462D,456fw *fit 
-.:ff.fi-ft:il411 rig o 

co 1 o4J 1~ 4cJ~!5r~ JJ ·,t ~ h1fl:Wu, ;i i:j=i 11ri~ *~*'~fl 1cg IEt4361:tittfaY.t±:6d:Jm i~t107 r1~ o -t:E4( 
~i )Jill {fl) rep , [fil Jf:;:'tf::EflI_ 9l "tE431 _¥ 432 J~g, ru 1:t Cl 437 ;j;[l:j},UI 435 ( )±f.!X , J6 lliJ:t Cl i:iJ fu,f-fl f+{nJ+fi 
--c\-' .41-. '-' r,_i, --f; -'+ □- •-+ ', 'J ) ' =r ' -j• --,-',-· ';l,· t·, '-- ,1,\Z ; , 0 -,t,: -±- -Ll,-: ' =r '-',• -,,,,1 -f ';l,· 1rn !rt --\'- -'- rli.' I ,, " -f. ';4c;c mr Ha -+' ,±, 
J\; Lj'.) A~!. ~-;l.i,f;"-:'~ i'.-'Jl)I.., ;b1.L: .. f••J ,l~ r:iliri,'tt, :~<: f'L·J>()bii0 .:r,~ JJflj__~ iii'i ?ti;hi/.i rt_!, JltJA 0b O JJµ,l~ 'iii'i 5Rhi<'.. 1-t!. 
t/'H:l 61 1T tll1T -1=3 ]t T r~ 1BNf Jrid illff,J j* f~: ,rn Pl ~(,] ~ {l , {§_ :15},'~ tlJ ft-L=j - -§JJ't ,8, f& 16 2 f P ir:/1 -~ ~, 
lii'K: ,1P1'.-'~\ z-;: ,Ji-:'l[J -'1'n,f!l,/-':/,,:l1';,iF,- -rfii ,1~ 1

1:~ t;,b)7f-.+ ifi ~ 6-'.-'
1
, i'-s.:r]f· ~-:.J 1-•..1 _J._~ ·-•L'---=±::_ \.i{J "I. - L,-1,_, ,/)(./:.Jt7-,A'.'._.!_l!I_J ~=~ ,.Jt!,..,.,..,...-!_.,: --~••-q~~ -w· _L"-:==i=:-~o 

[0105] ___ , '!"-~Jili {3,IJJz f~ ;F !JJ ff,} twr1tt~ 1'/ 'Ht;£~- ]tjjit;J;S".WetS".r~:11/ (:/)t Ul!! M-1Jri~t#)~J$. 

M-ft) *n jt :$: l'rJ f~ Hl ti }J:/ ( Jl lr 1,w. 1~ r/l J " !§ :§- PJ 1~7, it dJ tu i1I ~ 1t~ Jix. $, fl':iH 3 6 t:2 fi: 1J ~~ t~i ;fit*~·@ 
+'' '- 1:s,:1 ·ff--' -lr:ct•J:-"·±I 11ct,,,__,_,.ljfi-'Ji:,,a:f,J J:+• ,,-rj 11·!~ 83 ~ ~ J /;! !12t'.-l~:-_:f(~ ,~ u:r=r: rµ r-1~ ~iFE 1~=t=.t:ff?:~=~ o 

co ,o6J :tr-=I; J+j3!:-l'Rt!4,r£111~ ·-4"-~iflliiJLl rep, ll1 WJ.tfI SI "%f431 ¥:432 ,N(E1¥1.- ---~f~,*fJE F ,tr: 

,Ef:l +1¥1.//'- J,11. m gJZJ!IJ'f" t'!'L//'- J11f. m 11J l'J :!~Jf,f1r!.J11/ ffi -~~ :4zir:f:# (funne 1) §1J 00 % '11 $431 ;z;--;:432, 

N' ,y, lruI:EVM/-5-r LR [A} j~1#:IJt=m 1-t 0 
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[0 107] 

~-:', j'ri] 4:-i- v,i_~.r:. '~ =Fill *'(1 J+r,·: G(1 r1'1 17J\. [X ~,-' ft,,: o/1 1V hi· =Fill c; I iii: ,-1 ')1 ·1 :z,-~ -~ 0 ? ),: d-_, -k\f 1';i; ~ ii;, l111·if:i:l ,',- ,;l-~ --f~\'i Erli 
v..,i o ..,. i /'I" /L.i. 1==! .,., _ _L. 1r_L./ ~j '.J ---'--t--'-,,, ____ / ., ... yi., , 1~~~ 1 ,/ .x.!... .,., _ _L. y -'-T-' 1.... - -=r:::. ±,) _ ..... 1 w 1-;,,_,_ r ---r-.. .,,,.;,,t~, _. -.!Jij_,,Fl (, '[ -• , --.: r 1 

·[,1!- ;,g ~ . 1':''.f.jk~ 3']~ {J, pT I; j Jif[ tl'I ,f I,!~] J,J'.,; hf, ilH ?Ji~!,! '11 ,,--~· 1'1'))<) N L:.P,1't{J± {-;-t/(fJ~ A1-1'+f:_;1;g ii_i-';;'111 f-T-l ~{J: 1:i.'i l'riI ,n'~-''--• 1·.1., ..... F.,,">.-,.tJl-~Jf..,.,-,_~J:'..,,'A L,, __ .,_/1,'/X .. .LJ~J. ,.~_._.._, t~~ tt...,t.c,_ .. 1.t•-L.,/"-_,,'j,__ .L.-·L-~~-;Xi: ,./ij~ t-, -•o 

[0108] tr·M :ft? r:1<JtiHxt!4~, [~Jf;tms~t!.4-tl(44@1>1'-~IJ lll ff;Jl::tl ':ll 1~431_~432 ,N /3tffj )JJ: 

'~'i -f:i1 ,l;i'J;i ,J,,~·. 1'!i· lcY:.,~ -;_)I :f'i ~ ~- 7'±-• ______ /,1,'il'. hUj 1,'ilj d-,1 -i.)'::f'i ~ "~<t-;,-'1';:t',, 7±'-· ""J~ ±1.1';, -f1-'+,:'t1• \fji:;1 l l ct-1 j_+: r-_j Iff {.-Ii ,::R 
11'-L _,,1Y'j/J'¾-.,lG_J, .-... tT_L_ ..... -.,.,,rc, .... o, _h/JL!:OI:/ , ,.-... LT_1~_ ..... -... n .... FI .. f'j...,, /."'>--:.I.,FI. !f't-- PH±~~ ,./1 J-_~ ..,/ '":J..:tti 

'ii432, 1\'{f: t2;ttJ:: Fx ( -lt91.!¾. i-5?,, iJN] !+J *tfttkfl ~), ig-·nU'il-~~1,i;tmJUJti:;fir~~'lit::tt) BJMi: 
JZdtt t'6 ~-. m,:HU'F' EI~] t} 'i.:' f ~U9l 1i j:~ [j"J {;~: 0 iJ:H¥ r:i] ,t½J stJ t,~ 11t 80 16 f.'l TIT u IE:::HH¥ ~ l' rti :& [)\] 80 
;llt lffi 'R ~ r~<J Ws t~ " 
[0 109] 00-1.D~)J~ J:f;Wuttj]qft~~:J.JfU& iJJ ,~·1900 yrr.* >tt1i·(i}B, "t7JJt" tMi VPi~ :f-fi'iJU,x ft!, 
IB~ 4 J 6 tfJ !Lt: rm 1&f 1m (ti m /E ffH fr o * fit 1-t frt :r.~ 411 01 tfJ J1,z m 1r xx ±fu :lJL ~ rrjJ 4 H 2 ft fr~ »1 lffi .1IT ~ 
48:10 ii·: ~/1'·','±~ifi1ui /Vil . U[ri1 ){~7-J:. dc,. ic'j hl-I11~*,,'40J"',, L. tflfJ'G(l /Y~/ efl48O'1(1GPtj11'Hi1,T481 -;j;'- 1£,(;1";:j:f:+9: -~ 

- , __ . ___ ,.....,,L~---- . ,I_),___,_,. /f·-..w)I.._._J_l-H _l_._-.,-.. ~j'.J,----'-"ttj - ~'J- .!J 1 -!j /1-...'lT,;.;E:J.~-r_'L._ .... -... 

~ tl 8 3 o ;iJl: fill -~ JK 4 8 3 B 1,; xi J;lZ fr'.J J11Z JTj -18 O fr'.J ;ilt fffi ~K k.'i o 1~ 3- -tE »1 lffi ~ ~- tl8 3 41 ~/'.J T fHM j£Jff 
(WD) 484P]l;l .~ftJ;§ZffJ iIB.sf:f:r~J'µ.fp[~, Et1Zr1J§L·1lt§[/1] f1=:J~kA.Jr]fi0t§t:t'" tr§~:f,Mfc'J)5l'F', WD 

484~Jgi fnJ J&,Efj s~ :likt11=~;,: f8J 482 'i'' 01 ft _,tt i:r'f -'Rl3A Ju 8~ :r~H o 

[o 11 OJ [z-] Tf? !1 1·1,~ 1:g,·3•-h ,1_c1.i:.: 'f1J 11m; fa.- 1r)1J [-'t.1 Jf,; /Jf. Tm ;c; 1 •i\i;'...c 11 
") 10f'J 1-1')? N f1T 1

' 

1 .r. 3"'d-k ;:i:; E1~
1

• r;,c,: lc,,· .;:t➔-. wr-· ::-:-_., /,'J-.~17~:A- 1.U/l'~ ... ::-.Ai.: 1 :_::-._'J /_ ...... !_,,,,_t~ .... ·--;--•-ft ---~ t)1-.1).1 ...:1:-... "'tjJ,..J-.,,.-;JL i -1. r1i ,-Jx.1.,T-: 

Jl Ii ttfi?. l~ fJE H Z1 tfW~f st itH1IW fr.f1ft ]fl:iI[?it ~f& rt b½H 36 o 

[0112] t±Jxff. 41, /Jil~~~*fax,tJJ .h-4909'1 frJ\~Di)UdJ ~- )1A9l{;~I~X ~ ·/j-WD 484, pfi':\£ r- • 
/,!'-'\'!) ·h) l:,f-f±: r--1--~ i3P Tf1 JJll :~;i:i::'i'. -j'f1.44b" (l~l 17:fl ff;. ,'-,~. fill i; I tm; c~O ['J6 ~ =h~ ec.

7 r.;~) [']{] l <Ir: ['j{J tb-~J-_-:. . _-,+t: r_',1 llli) 4><4 
!. ~1,-Jj\j .,t-:_;.]//1-..l-l~i";l'(.•,,,-"C ,-1__.r:~J//Y-.._.___,__,._,, --±-~·' J ~]GrtXJ. ---•Ii-- 'JE1/\c,,?f\..j-1H_._ .. u. 

p<1 ~fr l')i\ P]' i'f 1',~ 7.-=±'· 3c -J=f..t.f~/. ,t. ;~. rt1 ;'{: lj ch fl1•1 rjr;: Iii! i~ rv;1r1:1,1·11 ,, ~q rh JJrr f';::ft¥. El'[ ?R,t. ,17frJ Iii' r. F -,', ~~-._,,,~Jir-1 /1-t rt.' t-=i]TJ pµ ±±_,' ') I J_.tt=JJ' t'!,,K/.,,. r-r iY,? - ±_ •• _ '> l -1/ ~-=! __ LJ t...--1_1±±, 1·1~~ / .-~--L~' ~.X... 

:gf fi "k ~?r-4 °16{~ J+j o 13iJfttJ, MMU ,139ffJ • t-~ht!I -J3iufl,Jf§' J+j T-lh (ciJ OSJ& WJtJIJtl: ''? frl} 1185 i:kJ (r<i f&/ 
r-,;i :t.4rr-; q,;1 l:!.} / {ff ;iJ • l: fB+' ~!;t rh i'';jyi-)':?~ ILlj ffi f/11' ,1_,A '71 1=1J' h~ IEJl ~/, i??~]-1¼ t,J,n~itd1\::t±t\.- c4,1E-; +tiJ,(r □~ rb [:¥,fl'.'~ ,fr-f-'. ,,. ,.,, -1'<... _ot, !-• 'J +:---", _'/"', : /'t: ,_., ~'-'1----1 ,, l .1~, "'=~ J~-=L u. k11 ..l. :t ,,,-~ J..-_ _J_._,, __ ~ •--"-- ; t- ,,, ~--1 ..0~~ E.-, ,..,, -- _L , :1:,,. ...... :A~~ '.J l ·J --T• : , 

;_Jq') ,,~ J-1: ;,-J. lz_] ~;.~FE L],;-1-. ,+, 1-jl,j[ i ,1 ')'~tl'?i· r:-1. I?.]~ h~ -f._l:!3 ,c; I ~iil'.)' 1 z-,;· ;1 ()) ') :N: /-'-'. I+: 11·'.1 ;fr1~,h-tu1 lJf·1_1Q')li_r;-f; W1. 
~- t..., 0 ----• .JJ'\ I ~-:.- /t. :i-::=.-1 ... '' I '.J . tt-1 ,'IL) .., ±'l C J tt1 ~-:.- /L- )i...!~->_J_. ·.I .t ' __ -r_~- ±'l l... l..c / ·_-_t.H ,J ! ~ /~)(_J~J J_, v'. ~r--... j_,\. 

'J-g Ji~ ~1; J:v1J:1f:" 
[0113] {E-·t ?tJJ11i:Wu r{l , 'H x,j''Pij: -i'--00 n~,Yl:fl11: ij[ '¥431 ~432 ,N;fl]/}'ix,~ }]~ JJpI@H~:J;~4 1l 61[ fflll 

• {tFI ,l,R fj::j1 t~J Zs 1"1"" F,.,'. !: /: r:; TI r:1 -,'jJ LtJ f§: rm ~[,! rx: ·a+~ :l:t':.i'r ,Pr~ ~ ~ :,f,, (i/Jl fl-r-'1 .fr .; 7 j}~ Zs it F,.,'. ~ >1,' ilb &FB ~f;lj ri.1 .,,,.iliit-ilHJ~l'- HJ i rur_.__,__u,,11 il LL> 1=1-::=E,f _ _1.._/J ...-;;X,,..1~:r-•_ ... -.,-.. .... :1u71<1,,, _,,.._ (wA-'.!.-=-::..::..HJ I~ ru:r-v~--=-=-::.:.1;:-:..x....!1~ ~~'J 
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[o, 14J !f,t2rt1 ;J~ tb I q t1J 1ift;%Hc1Jlt)1ts0;-j\WLltt~r1.t•~ll:o 
:zz2 ~ft~~rt1JJ;2i:t1ts(1 'Mr(f-i\ll: 

1 

2 

[O 115] 

~- :r~ fnl rr- Mi %~ fr. ~. ( 1± rF :i& ft {tfl Wt f\t 'fli.~ , !& ffl e tl -~ J f.Y 3'E t:& B{-J I ft st $ 4- ll/1. Jtl) Et''1 J~ 
it 0 

[0116] 

•~ 3Y 1J :}E 199 i'rj t{iff:W. tl:EJJ f{ ~"-: :tm.±rl: '.7?: !'BJ 198 o t{if f:W. tl:E JJ f{ ~ :tm :trl: '.7?: !'BJ 198 nJ f} t1J ;'{ifffU¥JJ:1196 ~ 
~-,'; j'ri] rJr,J,,~fflI f('. f'z; ).c/\'dl'I {I,, rfl -~f:.+111 <,1~ ~ f:tf,4or:::6.(-J lzJ lj? J711~::Jr+_l!J:J:tL <'71 [ '.~ 
J:)J , //' ,):1... I=-=-!. ------'----JI__.__._/ J' ,:..!J...!:...'.J~,\ ,'UJ-tJ ]:,,'" Ii-- /,"-:Ju ,Jun. j":::_;_'] / / /, 1----1---& 1:7,.__ ';/'-- _:..-::-·· 0 

[ 0 117] ft -¥ G;J #,~ f'11 ;l~ JW )LL, i{'f: j,. F=1 ~ f;!j, rt1 [r,1 ~fr tx +;"- r·x rt +\.. [>( ••1'· #:€ 6{J ~fr tj- -:jj= J~-1 fjt) ! 1t- j';l # /"'- ,, 1-1 ,i"JT--ER--•-• j ,,'-...1:--:__~/.J~.--:Ju, 1-l ... J,, /F..,,,. ~---•~--) ____ . ~~J /,, F /< __ ,,_r.,....-A)Z_,, _ _._. * 

[0119J {£-·t?tJJ11dYLlr1 1 , 'Hx,t ~"l-l~JW, JllJ~ J,;z !=Elt180:fLl ffl ~WJm.@;l~.!J~446~Jf;Ll., I 11:tro 
Mi'rf (WD) , t{p~ Jl!E(I~ ?}f-{J:fg! (AMR) {llflJ 1. F~z 1~H'l/'ltR ti i)( J::;Httitt (CSRP) *:ill:1-f ti il: ~ tn 
J q. :1 ~ f)II;; -'kPrr'l m r~.-1 -lf,?, 7Jl]-,f.l(,-i:-m-ttu .~ k ~'-1", ;ff•) +!:, r\-,P· -[- l'fl .:.:G. -~ f?t- ,i±,;l lf1 ','Y,-1 rs~ ;,:,-,,-;-hr1-;•t, 'tr''"•, tfr f'?[ nc,;;, 11i•fJ-jffi ;r_fil: :t, /.,,j"-- 1 ,U,,..Jo 1,_,.,,-1~.A:, __ 1l_y,:;:~\...:t:t\J_../'-.._.-J:..._".]";-l,,,'(..T~. ttj J /"'"--·• 11;,ttjr:l'J t--, ,,...,,}J(-,..,(r;_t'ftill_...;..,<...o!"~ /1>,,.!-.,,:..~•j'-

rn 
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[0120] 

1 

3 

4 itl:tffi ID (P lD) i!HiT:ill:; tli,lffi 1D (T ID) 

5 

6 
'"7 
I 

[O 121] 

Ffj tll Tfi )Jj] ·lt 1N t;R:4 46 f:tJ tiUR 0 Pt~ )fi , :rs,: Jfr f? Ff 4 9G ~~:till w ~ ~ 48 3 ,tiX }-.>'.1 )-\~ rt1 rtJ JI; J![] 3ttw: j~ 
-, _,..,._ ,o:-• , • '* cft:l -iBi' ± "' ,. - + '* cft:l iii, ± ---r ,_ -1< - t h.- ---• • '" ,.,_. ,,, 

44b 0;1-'2:'.~{ ITT .lztT± ¼' ;r,: f.8::-& r,1 " .. 1zt1± ~cc: 1">: ri l::bii:';x:4 r 1 1,"r Jj;; B''J 1,1,',~;," 

~~-1-;l;t:tm~ wr r~ .r!, 

4 :i!f.~ID (PID) f.ll11J:i2tf&f.~ID (TID) 

co 122J tr: ·-4"3¼.hlli 1Yu q=i , ''i'trm.t~Jt:tTJ~rt 1.tf;>1- tmlfil ~t~rix tJJ~· 190'~¥ #-~i/1 •1s o 

[ o 123 J to ff! 4F rt1 J=i/r nt ;'J~ , )t;: ';i_t U;1 8'.J • --1' :It in!!: Wu% ,ffJ r:,J ¥:7r.: w tt l1 1J 8'.J E~Jl;i, Zf. Ht 1,i~ JiU1l: ~;~ ['uJ f}-

lll~ S{J fit • # (i# ii, fofi':i<i!:+1~1JJ g·:1 J$.t~YffI#ii;:.Lmhl:'.?i'iiJ ffi 1~ VJ f□J tPJfFJ'.x1fiJl~i;:{tflt1J~,101 7t. 402,fll 
1:P1Jtz,/,v.~42oz·,4?'3 iFJ');f:rii_','1~TFl h~r:p -1t·: 1:p1J 4' l0Z:'4['3 l-;J,1111··u{r-b:\;~LI:J1[rff+[=j[~l&.1 r.ul:_1:1 ; \_.- .. ,.J !~1=f1=n, --=E ~-H 01_L,-_1·: __ -/:::::..,;)'[,_._;)---\!., ,L~\_.,. --=E - , _l_____.'J;-i, 1-1Jl5\-...'lt-'- 1~/U/l', ~~~J,_\IX:1~/i: 

1r Jx #-Mr g~,±tti±il: rs13kvs fnJ 0il:JL¥,g~1'f1ttg~c101 tt_402JL&.z3}t:t, w 11:t:f!Tift rJ~:f'1Ht o ;(± • 

-t:,t ME vu q=i, .t}§,1fJj1J7,zy:tfuJt 0
~{ !'flJ ~r~i tft -~;!Jt&r.'5-J"' WcJlt7tfill.*~Z{1~ 6~4o 1, tft-= ~l5-J'-tJ!i'5-J" ~c 

ti@-w; = i~:flj!_'t-5 Y+fit''t-5402, m = ~-f5J-11-t5-H1e,cPu 1+fit''t-5L120, tig; o rt1 JJr1fJl ki tUt;~,t ,~:flj!_t51+fit''t-5 
1101 _;j~A02 ;fr] GPU tl{i-& %~4 20 3~ 112 3 r:p ff'} 'Rf it:~f:';c};ffj ~ -t i;t1HV rr JJ t:i"-{it !~~ i'§J (N st f!F 79 rr 
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To/j lE\1 {i- {l~ ~i'i o 

[0124] {f ~ 1"'?tttfi 1JU r1 1 , {EMMU 439Aili4:39E Rt ~jl';-.9,¼ $ %';-rk] Rt f;ITTJ ;'j~fJ!:tLt'f:Ef ~,~~ 
·19-1A<?_ 491E#ffd!l :tAJl,xtflHrn ( tfi!t(n, 405) EJGPU 410 ,f._ 4131}1 ;'if1itit~#ig;'.~.r8J ttJ 1\\/Jit ff{1 • 
i~-\r +il- . =It s _'ir~ Tfi.l +~ -~J,· tr rti IN /f -r·;-;,, 1if Jct®_* :ti;') f.!(, :;:tr t~ ~i.1 ih:511 rm ;,'f. 1·;g fj~ ~i,r lfr!. ~ ;i.± ,P·_ " g YA [Zl 4 [; c~, ~l-,.-'-i-t., _,, ----'------.!....,;,;-... ,_,,L..!jFl, ,,..,..,--1--,, __ l,~ 1-:.. 1,'fl .~,.,,.,~~___,___.,-!,Jj~.-,J/l-,~~'J11/J•____._., 1-,:,. ~HP!-f~~'J 1,.,i_,}~~L~Y .. -T"--;:t:ol...,,;~, ~-, _L , 

A{Jlv!MU• r+1 :fl]/ q;; 7+'. )11·111~ ,i~ tlI1•-Jtc d, 1~¾4 '')c. 1k; & :[:U,l {;',;t, '~1 
/ ----• L3!1r Mr- d, Hi, t:l ,J -· -·- rJ 1 • -."'-.1-1-- .-.; - .. ~ n,_, ,,...,...,. ,,'-.ji--e, ~r!-, -'- tJ t ,J ~ :7u !1'J_u, ,......., lt'i::::i il,-1 o 

co 12sJ ~"i'-'J;JJ[i i11 Jt WG Pu ~H JJw 1¥ frt ~120 ili 4 2 :s t:t rJ91J1 )-J J% Mf. t¥ ft/\'~ Rt~ t1i15} J(ff ft m 
j± re';:\ rt; ;jfi :r,. 1·,~ '>~, iS' \i/\·1'1 _t,~ --P-__ . \.' ,I/.-,-,_\ i't'i] . 18 ;;r:: ~--~ ,'I_!, __t:, ,T•[-: ,,;'F'" fi fti -1'-,'r1 17" ~w ;fi_ • .,:S{T ,f!f. 1tfJ _-'_'{: n:t ['!<1 fill_:' JJ0 ,f,t 
/"-. J ,'•=-'-~ .. A :·t "~l llU \<. . l,,,/l'-7f:::i: . ...,, - , I ./1 ... ·-~-"'',- ,J _ _ l , -~i-..,.-·Ju ..... :B,-~;,,_ i--r J;x. !-•- ,L~ .. - ,.i.v,µ,.,,,_., .. 1'-~ 

6 b , •• ,. '1!1 c•·rl']'l(j· -111·1 -Jee; '•j,. ""' 4nc· A 42 q-idct /_!.-• :,;. z;: -'* -p,: 1··1,. "q ,,t,- -'-'-• 1·--·· ,-,-- T W:'.i( -;'I; ·"'1 -A-· •,t;- hill +c; ·dr Ir+ n !1 t, ttff;JifJ O ,- t L ~ ! ' /, nJ i,f1 "(,,f L, .I ±. - ,)·1v,, ! r=: /:} .7R ?:)t TJ- ia il!'r /[C: ilJ Pj l ll] /l_; }'d<, fil ~r-, rRJ )-i'.E !:;&: -fr - -!(:!,, 'c;'. / I 

i,}J j'ci] (:tj Xl. $*JGPlhht (:r~j ~''.x' $T:E foll JEGPU ~0!1~ (:tJ {l ;;!:r.. '~'!: 41 ¥ffi; ti~ if:9.t!J • JE ffJ fr, Ff~ o 

[O 126] i"E ~,i'·}~1~fJil /:i j_{; 1i1 ' ril 1Jml ~niljf,~9?J:f!ffi t~ .fi~ *~irtZ;tJ {:'EGPU (w i'. -'=I t{J1Jlt: :HH. ~ (.w i'. 
~ !'sl !'~<1 \Ji; kB 

O 
nT -{,r, E-Ej if..'. 'it_} :±c;., /iiJI t11•1, ~ nT i.c 1. tJ t,Jr·Jl)IJGf," 11:Li'f-j,4'c ~,~, UT A'0J f;I; 1 q.\r')/,1"-iir 1~<1 1H ..,1, !-It {d,' -<--,LI_Jf-' ✓ •""-1, ''J !J: .. 1, !,lH.,!__El__-c<. !7J .. °i< ,,,.-....'!J _),,r,.i ..... ~~'I.. .,~N,•,-• v~~!--!-l.,.-....,~JH_._,,.,,,..,,w !.-•J;--,-.,/-....1'-J~1_, ... _.,.,-, 

Hj T f~ tJ: {rlfl'\ '~ -1f-- 11 '.J )!;r1114tq,t-; F~ / -;tH 1=;:r •. 1.t. Hj /1(1 &., EI \ fi]-~ {-f' -iJ11 . fjT :11-'f- *.-ct ,>--r (rlfl'\ ~ -1f-- /~ J~ /t: (', fll 1 1k1 ,, ,, ·'fi-"T~ ,,,.,1-----:.¥,1~ _,.,_·~.tr~1::t:,t✓ 1-r-A..JLLLt,, ,_i_,/J'-\r--~/ o _ c:::, ,'Jil_!j, J 'J , .. ,,,.,1-----:.¥,l>1'--1J !--~ _,t JO 

[O 121] {E 'i~?tf!Jil,JX:rt ri1, r'E?Ufi~ t7J fr1J GPU:fffr~ ?i:S:.z.JU itJ f,~ -~4±/: ·fJ(tJJ fri] GPUIJf11Jf11fi~~ ?i:S: 
4? 0 ?~ ,1 ',) -~ l:F1 \'·. 11'{. i'i'.1 1§ 'i1'i -fj '.;'i;. f] u rr11 2, I -;Ee, [;' I ~ j;'ijt:,f/2=: g- l;I;- .:m:. t"'< (J' 1) l i d 1 (l 7f d 1 ::i ~1~;' :t-"1- r·1:lu• 1'~ 'ii'i ...., __ t" . ....,L·lt-,/'-..J:(,,\.HJ,h'Ji:-=:1.--f··~/-J't !=1 ,;)\ !J ,1 ,~_:A 1· __.-.. t-u 1::::1.Ju,/f·-., --1 u _.__1_v __ _,__,_.__1_'Ll'l=J :-~V 1,1!J__E:3_. 

' = 'cl-Ott ·o·-e +' - ''·----+': "' '"''*.' - '-d'c"' -i1·i " ,, -""hf..-]- [' =, '' • +· LJ tl' :,::·j +- 't 9 !}f~/, I[[_ rFJ +--till 1!'J -'-J"- (:l'.3: ~+\.J'filiij .>r.::./,Z:f)_; 11 J lN !J-l n -- _, Gl)L !llf8 ~J 1Ji_fi 11.:ri /i_Jli X·J J\./. f10 

GPu ff.1rtmH 201\ tJ 2 3" * fj GPus<-1 :.tcJtti, l:r~ :R ( t~At.;t Hl~. lt't ::R ;_1:u1Jl, 'f:: 1n ir'.I rn ~ f +>tlLfi ro ~ *4¥ 
~.fU sr..UlJl.~405 ((Jijl,~11, fl m YtJJ-.,tAfrii i~(:i<.J ,~i'.i~'fji§i7f) 0 {E -,t~ 11:·Wu [*J • ;;!( B !x.c:fJ:1{~A05 ~fj 
-✓--• ' - l) L f I I[11 ''"'- JE! ''"' t ·ccj +'· h'. ':cF. j' f,,_, -,-' f1cr ':cF. - -'-'- ,_,_, cl'; •ff {1,r __:r:_ , I: ,,,_ -tee, ''# "'-'- -~ c'-- {1'-- •-± ,+" J' ~,t:. "' tt: :I:.11; J..::JcEri,hRJJ~~ r 1 ,J-1Z;:lrtij• 3 < r:J'J DL ri'J i-hJ· .','( :5E:1J:<."~ 1~\ J -1.L'..'!'I;' ff-11-Jci rirt 12¾ tjJ ri''J tr'O•r:." 11 ;ti TX: 

i-&. r3J:l-t--tl f.-±GPuffiiH£f !Ji rr'.l irr.'-J+tt& tt.IrJGPu 4101f ,:113 0 Pl Jt. ti1L~~GPu:'1J ~1r:.r::rn~n1 !Ji. Jl1:,:,, Jt 
i:iJ l'.J Pfr ti~ m !~t' j!21'0 i': ~Jl tH~ ~ f.w n_" 
co12sJ nJ t~ EB.~ TtKftt:.s~-111,#irJ, WifHMlRiJB·b I~ T·tA·f'-t-·-ss tn,i!fHr!J1'&.-tl f.1-rEllf!51~ ubf~;Jr,EB 
f,";ti•t..<'T. :R:-J--:olf3hic 6(: -l;rL 4,r!:,-tL,-l<'i- ,J);; lt1 (:J,11'ri~ 'tif,1 ,1-l' -J:.-c:. >u,ff-::±:: _>-.: i ~IJ1} IT, .. ,:?1\..v)<..,_x.._ _ _.,"-i !-~ J 'fltJ_i-~-L1/\.-J[:.'l c 

7,J- +- i:;:; rr1j !rf ;-g_; $ 'kci )f_. A~ 'r /J{J /) ' LX.. - ,:;: x/,, jL,-.... --1' rm y:; l:J 0 

[O 130] 1:'E -//'?tttl.i•(71J r1 1 , :im1tW:f WH~ *;r: r1J Ff1 :ttil!>lt:flfd. lrt'f 40i5f!Z+ lf'JGPU(ftu 't"'J1 rJ£ '¥ 15.IJ!ri~1 
ji&'llrf· -fi:·~li:o)'J J '-;)} fw} it 1~~rJ[, !x.l:JE\1!~405riJ i,~_'Jt~ B GPU410ri:Ji;fy fwf. itf:lxul'. +~J9D:TJ~ 
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t1] it ltPf1t Y mr'iiJflz.~xrlJ~~ 1'1 illPtzfl1JVilfY◊rl;1rJL :1JV1ir.l>'.~tlf!.t~405~GPU 4tO;:JsHtUffHtf, 

t\m !Jr.~GPU1)~_TI];{ Jt:'/']GPLJ,JrWt1fJ.H:.',f'.)JcjfL!ztJtTI tft405J/r'/wf UL&.z. v'.G?'.tO Sij J.mt~ DTM1r J!Ji'(J 0 

co 1 31 J oo n~ 5± :i=unuK H~ 
[O 132] lll [j ,~JJ~*t~ :f!X ~,~tliff; 1J1J IY0 [11 H0Jit: Jl1~ ik:7/<.t~ EiOO O fE • 1- ~t.: J:®:Wtl r{l , E!J ro ,a:fHH~~ ITT~),~ 
I:;: J1ri:· HJ '7'r • f-Kl !3~ J:r;:: /,~. I§ -'It,: k :HI i:; (')0 %1• J, i~ r~j JY bf- I@ ':!,t ·qJ i)J' ~it; i'iJ 1;f· .•1

1·c fT[ 1 .ls: ,.'r' +,~j i* ri1 * :.rJ·. /,~. I@ -+ 
'/L / ,!,---..,.,_ '\,--!--1 •-='] l//'x.__,.-----'----'-f,1io_,,j\..-_~u o/; a.....1~:-.a ,/)( .... _____,__1:1r, -· l !'.!,,'\,,. ~:r.-~ _L~;r.-,,·4'-~:J~-~"-!-•--! ✓ ]r I ::,x._.------'----'- -J 

~ 2 8'.J J+·· 1i :<l:: :f!g 41 .it 2 O 2) 8'.J ~ 1-PX: J; /1'-- J;; /Ji!)!'( ?t JJ1, ti! Jfj 5lt ffll. &I /K f~ 5 oo ,, /J;rl -tm , if {r1, ~ 1¥1 ff; 
cwt1z11, [5f13Er'.J ltl :w.~ 9l'ff1JAtt2:34) rJ 1&:ll1t~'l'1:PtttL1iJUU\tztJW ,. JI::-;CH, ttJ:1 nu ttuj}t21.i#uJit:F1! ,. JI: 
508, tHl TIIT fl0-5t JFft 3<'.t£fil4i. Jc512, FL 1riJ \Ztfl4lit5l6;lQR·fit/1J~\Ztfl4lii::524 + ffJ· •• .ji'j-5~~J; 

j;I. [j~1 1·h ,~,!:> af{r :Ui' ,; tj -'i* J!& i:; n q i'.'.':,(1 .• ,··,:. !rel -'i* lJ,i,, i:; u·,:: i:; 1 tl 5·· 1 R ,tb .l 111 i,,,JJ /,)\.. m .-;,:. i:; 1 Qi ·',Jrd~jL{ J; J}.\l i:; ') 2 'if,11 .,lr'· ~s L--e-J ,7~ ~lLI a_~,....,_.Jlr.-1 ;"-l_ .~ 1-l~VV ,.., ";:s:i ,, ~ .... ;.-1-:L ~ W!-!V V" v _ " - L" UTI _i-J...l :.::u~ / --f-)uu _L "j -~li..!1J r~-i w:::S v,.., _,/I'!- j _i 

tBH~ fl ~- jc s 2 ti riJ r)J f;:g 1i2 ~jJ m !Zl: Jrr '.{f~ fit c171J Jt11 , ~l J tfJ !zt :Irr 1t~ ri# 214) rJ1 ri1 Jr 1te 111: Jrr "; I ~"= 1n xJ 
)
.L/,f.,j_';,.•C··, ',' •••• ft,.u., W126t, l\,.r··- 2-' ···'q')Q\Z .. CC:.•22"1'"' .;,~, ,•'··· 'x'···J·J+q::J q::J ·r /,>..·;f:,'7 A•·.L,L,[;/,' ·f·· 
. \\/ i:i'J JJ [,X._ tr3.)L V]/!)~.1J], [~i. ,;'J )J X. 0•11 )LiL"- f .::i:'.. Uli) J;i.d J ".l:1: !~ 1';.: /jj /jj J ·~ ! !c'J<:5' ! .l/J Ek, RS Tei 

JTjxi:ff£.l'#-YC*·J.Jl)llJfj]F~:f1li)t7J(t:\8500atE ·1"'~;5·[E131J41, ITfLl ltJ:i@JfjJil:.fm g§: (i71J!m ,CPU) i;kJ 
fJ(l .* :.r.:;:. h~:E:w ·'1'WtN w-t:/,1 1:r· Pfl Ti?.,,,~. HE l'r.'i }: i;P ~(i(ii',{1 ~,.~I-~ ii\J :v7~ A!'- -c-r41( /;J'> .. ,. i.F ~ Al '"'t:1'1% 1W ;:+::, 0fl Ti?"'~· ltli 
,--1 ✓ 7T , ..,, /4 ::±,-~'1 '-t'/: .... ~/ ,, , r::~ .... ~ 1,/ y ... _ _ ,...------'----'- v!l! .:J, -;~•-- .. h .J -.,.,'" ::5,7 , .... ,., -- , __ L. ~7-.... 1. 11:. L.., 1J •-r-• , 1-:::~ .... ~ 1,/ y. __ -______.__._ 

1JrE.1!<J¾::i008''.J --t-gJ:3'.,1' f'f~ ;}11J U%: EE tFfitlMt#.: u 528;f'( t/t (6J ;t:,: Jt t{r(itlM ('17U .fi~l, !~~l 00 2 rt1 

A{1 J± /,1'T tJj, fm EJ)U'j"f.f,lt $!,<1')'7) [:'i)T:~ /c:.,·,ct,,.\)I;; +c1,0 I 1 ··r1T r ,1 pl, El!.] 2rr'J ij"'t';tt.~!i\ .. t.{•;, I i ·213r•!.1 '1f71!.i)j tj .J / I .J :,, __ _ ,--t• D!-1 'l: : vEJ --n& ~ :...' '-'/ ~ I/ : )(_[:_ 1-i- ,-;fl nf71V. I--- .J t'A }'.J_ :::-,,_ ~ 'r e,13 -n:-t LA. -----! ~j'J ~ t/ - 0 

[0133] rr:.~'i'-?tl!Th (JI! r1 1 , ~t::tffi~EL!l~:so2.~(t~t:&l'.llill!~jf;a<}TD1/{ pjJffiITT ,5ZJ:::fm 1'(1.)i:;., $ttffi 
Hl '.tti}~: c;u·1·2 ~~M f;; ,l~io] -1';1; Ji1'i r11· ,icG. ·rt 1~!.1 J;';i r'1 :Hr J/i'i'ilji H1, ,f Tj',: .r'1' /Jr, Xllj m . .:;;::; '"il'li T,';i _rl1· /Jr, 1:m m.7T· f-iO,Hi 
.,._.__ --v, !---lj.:, t..., ,:;.,_ / 1------l 1 .J 1:::2_,J H - , J\\ 1 (;f-'lj ! -•~ ;-, -.,, ;J-. J\\, __,;y'o,. .J/r-, !f~, •-•-• --•-• •/-., ,, , ,,,,.....___ J:J. '-t-· / L .. '--, - 0 J_.'.1-., '\l ,,,,.....___ )~_._. '-t-' dC - -;...,__ 

1:tt..11 ,: hr, 1m-rr1i i5 ~(J+Ei'.rJ-t {,t; fJj. ltJl·. ·rff,,i d.:, /Jr, Iffi itl..:;:;: Fu·1,1 ·fjJ }.,,t;:i'EiR' ;'Q ';1;1 •11r ·rff,,i d.:, 1;-f;'JEc ~}\J;t ··J·1!-:t7J' i;A f-Kf /20 L,-.. _L,X._,-----'----'-J_'. .. ,\\,_,...,.,__:J/0µ.i L:1::,l .,_., _,',./\\,.,,...-·------'----'-' /U~) ± L,-..."7'1,..! 11':____;___. :J1J --'-1"•--~-·'-~'/[1;,, j.' ·f:,,, ,q.i.--! ✓ -----'-------'-

.fj,.:j,.::1J~32:~¥Uttl:1/,t~;~ fa] 1M1.r:"~!f8j E!iU:1 • fUli.ld~'.il!.'.ti:"~!l'§J" 
co 1 34 J tK,J Ji:JJE{ilJ ~g so 6 rt'.1 Jt -·J 1§1J ,y, J§i ,(\ Jit: rm ~- JI: so 1Hi 4'.k ur lz 1m tt o r~ l[: ttU.~ 'Jt sos~ 
m~ IT1i '}If lkltx.Ffr 1{1i11 Lf}T!f )2 J~?f. tf .a tJJ~OO tF-IIJ ic U {tt ff{ rU1 rmtrH :Sf:f:1,,f1rrj3,±ff Jµ )i:508~'zt:fg" 
[l ff~ !11 )L/f!JJb EE -& fLt1 ~%:!It :fffiJ;IL ,/fl tfe frMt Cl (AP I) Hi ~JHi''.1 ·=· fifJ , f?J H, /;~{ , 1 [, )1- (patch) ~ 

[O 135] 

*~~~-~rn~~~oo~~~ffi~~tt" 
[ 0 136] f¾I :;.r' .. f'i I >l;ti '>~, r.; l /1 nf,J Jee.-, .... 'i:'.1'J1;i ~I. ~,t, :fr]. f't:p -~ '>.J .1• ,TL {): /1 r, .fl!! EB. :;.;:. ,1 1 '7 +.µ: tjk; fl\1 r''i F,ii ,j·f½ YJ; ~fl, g[!; $ 

- . m/w ..... tt., ........ ~LI'-·~ :tr-1 .,-"fi----~---"'"'~ ,'.:1;;-...ITIJ !---Jj- ,-~q_,._ ·: ,i------::x.L __ L'-~--/UC- ~-,1~ _,,.. . ..,.-,h1,,,}, ~ -~t.,:L .... ,,,-.r(q ___ .., 

i.J: Ffq Ni- tj!.I[t· r•!.J1frfi d.:, ,l1i£''1E. J± r:::i +J_i Z$t 1~-1 Tfi [¥]/~Pl 1ft. f.b ,n {fjf/zl, r111 i<e. Tu.~ 16 /JI· rm" ,n 1rif.lJI, JR1 i/3 ).:;;::. 7,; J:-1}.., , 'T~ I .--1 ~j' _.... '- J)\ 1 ~ !- _, , .,/ I __tj___ lj' ~ )CE:_ L-- ; ,. --- ~ /, ,, ~ -LO,; !J ! ...,, , .., l f , - , ,.r,,,_, ------'--'- , ; !J I ...,, ,,--_. 3.:_ , / Li 
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~~~moo~~~~-~~~~moomoo~.nHtt•m+mmoomoo~*fi~m~oo~ 
:[to 
[O 137] if ~J~ ·;,l:fi{½ {Z;11 rt1. JL-1'i:if hi, :fill rl"171cc5161i]- if fl1pT•'.Pf rt1 Jr:fc1j-tr1 oy LilLJiff;s, j,cc1f: .. ;·L ·f'i:JT bj,f!:t ill :-;-;0-

'I---• ____ _.,_/-...,,'.Jl!:',,/~ , , ~)<..!... ---'-----'--t--'- U'-- \. '1---•) ~i,,u E::::f)J!-l....-.,.'-!}J,IJ ... /J<,, U.c.,.-.." '.J)'-..:_.. ---~, /W 

inf 91::Effi ~- )l:516 ~~t rrfril tE}t= ff 91::Effi ~§:;{f ('.t~~ DX IM}f.ff fi:/'j ai:rt1 B~ J&=V~ ~), 1Jti'E!.zi:::EEfUUrif J&J!rE· 
D-;f {,t· /-r,:c1 [.ITT [_.-] ~TJ ,i,.(r l:t,l: 'c(!:-, JrJ i'l•J i,:-if ,..,,,_ 7T r; '.? 0fi:t ~T- ~•J t:l'l: :.i'ij: ,s;: ;f-rJ 1':IJl L] vf,; )~h . TI ;jt[- {!¢, hi• f§ L'i.1 IJ!.l w; !cf-] 7'. ~-,,.,.Z,ljo,A, .-,H, ... _,...(,,,,J,\ . ._S,~_;,1-f""i:;•-~_,.._.u,__, l,i, _7-:.;rc~-, .. ,/\-~ ,- /U• -~1,--iJ_){ ... JI ,•...,...--_u:,.:,t...!.• __ ._~1----1:J~-"-1,•'/ ... !-::c,,-/I.~ 

1rnu t±\ ¥-U 7t -HtJHi::J~§: s 2 2 ., 
[o , 3c.J 'ff il'f} l '·· "~ ,- "')----, 1,) +i1 ,,._-.. ',R ftf +t '* -cfj] -t+ l+l-1 +-i· -r ,,n FE!' ,'if] ,_,, 1' I., ,J, for: 'yi ,,.~ ,-- n,·,tf" J;J1 1, cc. •rel-~ 
. ! u. ) c:i m. ·1,L <'i'l\' ,) i'.L. 11 J ~- '1)v1J t.t, ,.:X. v-J;J.Zilf 7\"'I tl-,,~-J ~ t7K '-"- 1-1' 1;L -1., 0) C•r;~ilu-i:1ff ;Ji,i, ~, J:/,~ J )\'J ,JJI 

i:iil JT·' ix] :cc·. C'I': +_--1 ++e tt-jc -J,/;; l' : ;+- f-+~ ~L EI'.c .ii: l=I ,1.;z +ff( JH~ f.L rn ;fn t' q -¥- H'i: r-;f, ""' #, ;\Ii.fr -Hi'- M~ LU z;I' I f.L E[L '1'•tl• -_-,..· 
r~1 , 1:- ~:";_ ) G ~!'J 1--1 'lf±l-t ~ J/'~ :,..1.., ~ V( /l f_:::{_ , / r _ti •·r.J n1J ~ /7 t::X- -Tl-I, ff-1 ;,r( ff/\~~'; :1~ fill ::Yy't' ... fi(! ;_l~U LL$ :J ~ /l t:::Z/ _;;,~ m" 

'.~ fl¥. -i¥1 )i:; s 2 ~ 0 /~,Bf:/ 11 ft -m:: :fl]1: J'(J. )c 5 2 4 -~ t;~ }'ljG fl fa;;t 1}l fT Jt .Bf: ftj" ~' ~m f* fl'; ~lz fl lt ~ti ~, '&~ f* p;,; 
tfJ riJ t~~ fHJV1r ~- 5fi o Jt +l/11 :~ :it :IFfi ~-ft: s '.,>H~ Pi· f&~(, ft:~ lH~-~/HITT il f,i=r m ,.c ;f:: ~t!E tYUA Yt tll!t 

[0139] 

AW rI t11r /~\ r;. nt· ~g il !1X ITT z B,i.z e;91 e:, ix tJt " 
[ o 140 J WHl :it¥ J:tj P J.tJf.UJJl 3t 5f; f1u 

[0 '41] -;1·1-r--•i-t•'-,w], _,_ --f--hl·•eu-r.t,.·,-.on( 1-.-'-,'·J.-t•'-:-,·1,J+;;-'·f ~mhi-.ffi'"'eo1 .: I ~'1•)-·/•:!,· 
! f)u d::pz [rlJ ttJ !::iA' f§I, -- 'j/l'J'.,'£ >f-:Jfo v,E/ cf-c: !fill J!J Pj \:A :.316: 11'!. H1 xlJ±tii'rD : 7J<_ A'!', If [lfi 

fr tin 6 0 2 , .1ffi ffcl Jih f1~1 -fr :i\ J11L .ii:l 6.:t Jffi I~ 6 0 l ; ~J, J'f( 00 % f Z:S ~fc 6 0 3 , j£1_j_ {ti ltti. tr~ fr 3:i J& m ·~ :El¥, 2ls: 
601 o * ;jU300r1J L_), ;i)l -~vfl+t; !E~i~u 01 '¥-604 ':lifJ /8±iM~<} ¥. lllff-=f *t3'E603 rJ Hl1Jt Fn-Iii~H* 
Hr!.; J2 :~ 1i ~605, lfil1t't1fut~l ~3:io'~tlJ1~ 1i ~604*il?;~l% T *tJrnw ~J, 1!½1~i2 ;~ft'f ,~!.; ~ z;/J 51 ~ 
606, :® f@f :tili:t~lh} 7f!~•11~u ,,1 trnoi1, *:~t1 '; 1 l-%os1:11~ij % r ~~Jtt3o3 rJ trt1tt-:Vl2y1{1HJ; ~J 2~ l)Jft; 
1i 'l607, :lilli'i3ttht1Ti·is- ~;~~tJ 11 :\l606, ~ft~ 9i '*605tP~lY1Ll 11'l6049=1 tr-J ~/i"1c~$ t- ~J iH})iJ 

~m~~M1-~~$1'ffl?~~~~~oom0•~n~~~~m~~~~M~~~$~ 

rtJ fC1 Jt '¥: ,l~i=r J£ Jt $ f"fl m n'--Jit o 

[ 0142] f->k':;:1m/J~,ffFJ'J..\!.c.(JJ _;i,/_7. M;77_j'1JI-{>-I 1:--Fi:;')'J j~1+0-•j-o:3i:f;!.;;,~Q') ~-:i/1[12j~~-P1nJ_ R,,w.21 
____l______. XC.,r-----L..., •..J ~- _:I:__ rn'rU - ..., /j' .. / "-- 1:.r. ,·1-y- ,µ ,, Y~t u\ ,., '- " /I/ ... _f',,. .... ;JL,1..1' ~)" i(~~- i;, ... ~ I -=p~ \_I)._..., !.=al'<, J\\', } 

'*605, Ji~.i:fJ 'Ji irno6 . t)J ff'; I ~607, U J}Jt·fili~ ~fd1fH't 9=1 WJ i~ ·1' B{J ~ iHJIJftrJ r,J rJ .xHtHJJ:\1q:, 
It\.' .{fi·. (j\J' tt 1:f: lpT ~);· :,I!, U,;f rR +- u:1 h :--"-[,i 1,{, ·;,t +f;.l ~E,i TIIJ ·1"1ffi {1+: ','!~ f[ill h =,-\" pT I) I 11] +;fl· D'J" ~[.-1 ';; \!JD /,;i;i- . f,11 ,/F-11 f,n 
-11\. i, ,....-;;.AJ. ... , .. 1_~ 1...: ~'-t!.-_:______j 1-1J.--:t1 ._:.:i- i-iJ -·'-' .. '\,!_/;,_7'..,,_ • .__,,1 v.JP. , _;,..,, -r~ ,.-,:::;:J;;1.,-.J .. ----....: .J 1-:'A l __ :;1,..._ H _Fl~,,_:z_'"f~., ,7',H v- '.Aw 
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[0143] /f,IilfTI i 32.. ft.,: ,:.;(){1' ,',Tl_)/ 1'fl,• b;f1 .1=' -~ f:i;; 1 nozifo-fi•/ /J(1-1t1; .{fr. :fn;lfiiJ"t~tf/1·,T ],tt.- .. Ir. :,rrriffi;:l \',';! hT/I·1 +_,·r 
·1:,,~;r.-,t/.:~,,.,,,t..cu ... H" .. _-"'I ,____:_J1-,__ --:J__.-J ... ,.·JL1v .,,,'- iAt--l~ ~i-~i: /I'µ_ ... 1/ ... :' _,_L.,.-xi.. tJ/f~r=~u1~-t-'i=3 _'?'._,.q-.\._..,x.,. 

rt, ,f:i;'[ t'§:i,£8":! tJJ fp EJI :$ 0 •'.IJ :>'t· II~f!} t} f~J:tt' 00 TT~ f *ti[603f!J b~ tJ,J~ IJ Jl ff '5Zl::Effimt2oo~fl;J.E('.) 
ill'.,1',+ :f-n /~j~11i: ~}f'- ··/'f;~;/;W:lr ~·1'r·tir1 ''( (r;::i::; f;'),f,'.+t',~~ 6~;' !,n,11c ?,lj]L'f ~~~{'.QQ~A: Pj 1' 1 it;~f;·j)y:1[. l;t.s r1!.J j · .-- t ~~/......,_ "J \; , --'-- '8~ ~,,. 1;,____... .. H -~_ti , ? /+ _....-""- ! r,, I 11_,_1 ~l=.1 ,/-~ , , ---j: o ,_..J"'I :-;,JL \..J AL . t,J... v____... .. ..'-...~ H -•I _,'l;: ~ 

;Li*foi 1<~X5:t*tf[~i]I\L. i'F, Po1~~y.p~) .• F ft.-~~ 11 .ilif:fl 15HrtrnitITT ~i}to 
[0144] 

[0145] 

f';; ,8,, 't. 0rJJt#11H~ ,~,, <~PU1~ ItW. o ?1:*2 r,'5 .!IUX t, • • ~t;ti:~ ltEWUriT ~J. 1~! fH Hl'r tillmH'i'i -~-*~$Ir£ JtJ 
·• , f., W1 ff'/ -~ ;+ '/., :r f'" ft-++" .. p. p,::,-•!Cf ,::r' ic• z:: ,.•- , , t1J-J,l'. 

}
1 rb r:,1 1 :if~ !)t ft'J ... l~ v.t 1"r~ !c!.:<. J.tl' 5£ittll l('!\;f-s~fc RS' .i.~G ,, 

[ 0 146 J 151] ~rr ' 1i ;yJlj 11 ~ nJ t), !ctr~ it Ji g§, 4l tJZ ' Ph J7.t ft J~ ~*' 4l 11:{ Jt!! f§ :ttMr~ -ft !i ···~· t1t (2 D) 1H 
{IL, ~:tr,: (3D) ;1lWl, i'-1U:[ f[1t;IL, f\'L~~f).(, )JQ:i!il ~+, tlf! tti1JiUm: ;¥1 is UMl]) , JE{1J:Jl~½-, ~}tJx\, tt 
, ,- i·i- r1- •• ~, "'!. , F1 r·L· •• i , • I}, •r+ ,-1· f•l- ·+' , .. , k~ cf·• , ---f; r,'c;-i n:a: J+.. --• 1 .;:z cf , , .. " , - --, ·1 •• ,,"' 1+1 r ·1 (·"· ···1 • ;. ,, /; :-LLI,Jt r~f" !0( ·t~· .. lrra,JtTc· '\ :±.11;Zl'.fJ{i ~' -z· !.n,~, 'tit-~~f-,. /I~~]/!-;~ in-J jp. }~~::~ Lj + 1r(~/ -~XX?.:~?;J !Ji ~'.!,i;£ 'tf~ / § ,t~. B:J it~, r .... 

[0147] 

[0148] 

[O 149] £Wi1:J:.t~ 1i'ij ~6c, ~:~ 5! 1ff6 l 4 PT ~'J. ,~A.:~iv1~ g1 t~fo/ ~.QIE~b 5! }ff i;J 12.JU1ti.i!J;{Z~fU ,~, 
L:). mdJ¾l~ m1t1 -~- 0 ~! m11H ,W/. ~u ~'). flJis•Wu ~n .rw; A~' 1~ ,!w; li:~' r1~~ ~ff HL~.' r1t[~ff ~)9J 'mlr. JLiJJ\' 
'j'" 7L-l:r•·;1[/ ,/.).-_',';-, i[")['' ,+, ,fc, .. n- f- ,+, ?"" J:fA _,, .. ~+ {;f3 ,+, ';ice IC< .n- N +--i' ·'>/r ~A .n- /C_i, g§ <-," ·:·r !' I b l,:.Cz' i If. -.J 1.1 :n:,' Jffii)t( \ Jl. l') ' i/:J -i''l' Rf,~. ' t":J -fr * ,~_;\'j ~'-..' 1/:J tr * '~ L". .le;!(,cc,.:f' 0 '.* -~'1 n ,[J, :i:t: ! l .:kB 1:~j' -
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/ [} ""'1-',,. ·r ••<• , 11' $'¼·~ .. 1 :1 '"'J ~a ·(1t• ,, r· 8[ 1'41' ~--'L-J rt· ,,..--_,-c,, r· ,.,--, 'T • $J ,, , ,..,. I' r;} ,. 1·1 1 r·' ---_ -• IJl1j :/• I I 71\G 11· _· ''t, _,, , Li • [] '·'"'' , / . '---"-,.-t,: .I ll'Z~"f, •--_ -j ·-{--,-/.v -•-1 /\',/ 117 •, • d'.'r :,J~ I t, riJ li'57, '. --•-1 Y _jJ['s'~:l~\'.----r-/ -: r/ ::? , / •-.:--t_:l _'/Lf,.-\. k (, -u~f'-f,--f---/-', __ l,~f.:!~~+_b-r._--' \' •· f::;l•i'--/L,J!-aj• '-t---}' Y _ti 

1
0' kit1 )(ll=J "f~J ['" r·11• r··~· t>,'l.-/ n . .f ('?' dt·J '[ 'f" JI n 1r··e• ,;,;1.. ( C-1-.f I ·r > •;:iu 'l I r: rr11, ,,, ·r.-'/ I cr-r ,_,, ')(.'' tul -;;· j J ~ C ,..,,, 

l_ (, ~,..d t 0 ~, 1 _,l r r +,v -l-..!~ 4:1 t;_i t±i , c, .iJ?;:( ,-1 ~,· i;, ; L, r rFr t-l= '4'i t;-1 1±1 , _ • qtJ :-jJ-j' 11-;i :fli ::z ~i:~-:.lJ!d 
1
ti 2. ~+ ~~-'='-!~~ w :-1 • __ L_ t;,1~ :'i1 

~--;;:,i/ l*] [,t1 J E11''.'\'Ji $(1'.)k".ru1.t-.i ,I '0 -f ~ g, jj!~fl'c;'y)'E<1':i§'I Y(J iil f,&f· IDff :f,~':'iit. --'·::ry;; {71 [~ ;;ft Ir [9C, l-·DJ .--.ri _::,_ i', .... l ..,, ' ~-r2.l T .. L. ry __ ·L. I". -.fl t::_;::I ,/ t. -...... 1 ~r I· -----,• '\ ~ ··n· 1 f' •---'. '. ,-7 • . ·-

• '-+-'-X(C'CNut,·,,,,.)<. 
-\W:f;b ff: Lf. ~+' 

r,,·, h,.r l'{, -x , ... ,,,, ,i0-r · t''I"' r t ·',·tr~, ,i0-r .-r.'1.1"' r t · ', -x , ... ,., H~1 ,iii· r .-s.
7 

r. ,1 ,v:,v ',, ,=u ·:1e• l'{, -x•-;j;,;Y ,~ ,. ... .r-_i, r. ,1 
Jlifk• ~)~ #cf jt ,;tj+'b 1iJ/i,,, !Jl±:1~1 r& ~)' ,ijfL 1lJ:i,, !Jl±:1~1 #cl .t#(11t[ riJ. +'h .'$ Cf-l :;q, T l1i;J ,,, ~;Ir ~t J.ld 4'-~ ri'J.1'b ~ t:µ 

¥ ¥ f;U ~111(9 Hd ' WiN #; Erl¥¥ r;~ ~ fjf.~ Hef ' fr~! Jl [(1~?f ~1 l'l~ fluf~ WJ !fd ' Jil'f ~ tlff j~1 l'l~ riw:~ WJ !fd ' Jil'i ~ j~1 
1mWlfrl}J{' [~J.£{[(:("I'.Ufk/:Y ~W~W{Yg '~):HIE ~f vliiHtU&' ~jl'lJI/-ff5;1 T ~w gf.Efi 'lll'rntY mrti;iiJ!{t/' □Zj 

r,p. 1 '!",' 8_i. f(:-z. :-'tXf:¥t wr lic1'¥ll 1[JJ'' '21' 8) f(':2 :-=z:r:;!( :\f': ,s1 Y t10i H1' "21' 8_i. f(:-z. :-=zr f,tJ D~I -,.. !i1L'ri1 '(;;j ru J;(';;:1,' 8 i. f(::z:-'tY 11.:1-{ ,' i=:;i .,-} J'::------\ •~, _ _,_± -•...-{l'::._. / :t i=:;i ~c ',--,--\ -,---,----1-(•; ,---,--{ f/l_ .-•...-i=:;i .,-} J'::------\ '-f', ·-n-· 4------1--q i \ I _, ____ rl_" ~ .,-l j-;-__ .--" 

0-+-'-rH1 t, r1,~'"1")'"¼' r;v ,. ~/''-i?(H1•1 % r:r, x1::;;·rw ~v, -~--,n "''" 1;y, r-,11 r··· Cff-=1" fd~ )(lli, ~, ;:ryH/' sci:>111, x:wr Wt! :·J'j W ~ + 1--~-:= ·.=-·, r.,~;-'f-l\ #:'.! ~, u i-L1f ~.~· :fi] .T-" I:£;-ri\ ~ •\:f LJ;i· .p-,_. ~ ~ r=-· ~-t ~t! 1:: i ;:f# ft:'!-~ :J4 ~U E~d ;f:;.1:l ~, ::¥ti I~ f 

' [ui f_( fh'S'(tlt·J_ ~.[' 0·,-ii?I'. H1C+/ (lti_ 2-r":' -:;•::1w.(dl_c1 ~f> "l::::['7\iJltJ.¥,: Hl':[1i.l rl·1.r:c,.-;1 y:1 [t1 '~'\'!=Hr('<! 3" ';~1,' EU rh":i-C :,f'.IJ'{J: ',<1 --rl--..:--~i-:....: __ . ._)t~-l,' .±J-.:.l4:l_,U tP'-;,. ~ ~}-fJ_,/_b.,-,_ 1~' ~.!\-}lg_"-l('U'r ;if:,.-::+-':.;-"]" --=~.~------;:,-JL+•-:=, __ ~-q;-;:/t.t:=~.__1+fL=J-tJ, 

';:'1,C f;i· f1£ *i'.Hffr'l.:'illf J,-tf X11 Y:1 ~-it, i,w -,J:,: 'Xi1 /[JJ/:,:\;; it, '11Qt'¼l, '1'V Y:i rr_, 01 C.)~'li: ! t, 11'1 ':ZX' ro [~1 irJj :').=l;:pr:i[fif: [CT i OJ ~'°', .Lb./:L1.._ +t z ,, ---.--t-F-11--.__-r~_,:-}--: J--114,cllL,,,~-" 1 1 ... 1~J ~ ---.--'t--,£1Lt----• u.__J_~--•---.-,~::If'-'..I :::1:5,. 

t,<l ,.t,-±-J t-tf.f\;if 
~l~il -::_-:_-· 4'.¥r t? ~-I-=-:-_-::-'· [179\D] 

o '"""" -·nj·.,, •. ·'-' ..- \ (Q-+"L 1 /r -~-lj\ '-{ 

-·,.,,, ...... , •• ,--fkl-J /·);(• "'I I '1-1v· [ /i' -,, ', --,,;· t·j 'J'I 1 §=:I' iv';:J'' [ ~ ----i hf;:: iv •·cc· j'·· ~ ,, f ,,,~-'{i1"'·C.[ , {i1" • f -l{LN;t,[ll-g;-·;r/ '·/;7,;[}J _t/ ii)'~! tgj'EJ/f'i "~,.! l 1-_-_j • ,,,ni" 1:J ·"+ y'. i a,. 1,,·'i-rf\~•~Lx:Jr.-.-i¥ '1 ,r_1WJl-----'l ,r_1/fi 1 
•1i-S l:j J t \ ,-H-• ~ J -Y -d f • -, / Ji;, ~ f--_±_. r C ,_:I___ • __ l •1 /, ---• ~ • ---, ~-.• •'T1 I ttiJ , , LJ -J , ~~ , _ _L_, , ' !-, 

,~, filJ. rf--zSlr 0n £;c &I m1Jt;?-8 J·o r1r ,.,,,;J;Y_.t1·t{ftl:v·•1 • ,~, 8irr-J'. ?:ls;.£;c E.d )!{,v :,;--, ::i1J."fa98 y;;j J·o ,C{r1r,1,r , • .JcF-.'-'i-:r_·
1
• Hi Q --._--, .--, /•, • , r , ·1\-, ~ .-It:-;," ----W ~ -..f-~· _ .,. J-.. :_t Q •--.,:-.I ·-(-)(-)3_ • , , :,,,q_s,_ T 1T) J:J•t-7f , ·.-Jt:-;," l "-I ----~L, W ________. f_fJ_ . I ( 

7' f_i f@,, ,-; ·-r--1\:f'Jf-f , ,-; ··n"<,C 'fl/~--,,.,, fl] ·r/tjf, '1~ ',~, .. ---1 ~-->',~:;cf'"'-''' ( t;1 i J·i, r. ,l 'Tl"'' ;J«-' Ef I~--'"'' f1] ·r1· i~.....-'-t}'.~ --[\t! ~ -/. ,, ,-[\ti~/\ :-_i_-_· d -T-
7
j 13:?t i-_\y_ -T-l_\~j L .J ✓ r.1. X I rJ 1::}::t ,t :~J :\.t m .. ~·<(✓, l:-f-1 -t-r ill, ,;._::Fr d --

7
J :3=B-i-_-l-:r_ -T-~-\~ •·T' t ----11 s ,! 1< •.\ i"-•. -'-rx_tJ, -'-~~ , s'---'1----~ ~ •· -, 1 , ,~ • ~ •·• -----'.J-_-(_ ,. -rx_tJ, -'-~~ 

filY6J Y?i Ji1 ]1 'i.i N}J ~-~ ~B ft r'fJ .L ~ 0 (~ 5A % _.~ ref p.=[ TJ{gf* .f<K'{fr1 / elf ' 1,r ft1J :Vt ~A{* .f,X' ::jif Jti} '.sfr 
ir YJf W-± ¾ r;:<' El:1 ' tlq. n~r) ij' it') r.~J Dt {Ill/ df Ji ~t{; tf} :;r{f: L[I th ¢1 'H Y:1 fa ' 1j1 ~~;Ji· ±t (HV) ;'f; 'ilif Wfr ~~+{Ill/ dt 
' • ~--.,. [YC:f,1.1 0 ,ca, wj '·'" >Ji r:,1.1-_-L r. I C 'T't:J'·c·,:i '•' ' ,r·1, tjf ,,,, >Jy-'Y [G. L 'a ',It,'~[--··-~, 

HA CH,::r-J • J1J1l<i) l~1 !';::, 41:--ifu:1;9~ 1'( ±tt~i4' f•y (:l.ltJ f:1 ¢J~,ii*t.J~ • r1Jii!lfitr.'/:¥-':'W-# [£9\0] 

0 [):, 

?H*1ft0~ + Y:J fu [XJ l;')_ 18P{?f i~ i\}iv} J1ll w '710)'~ (ZtJiA' X' rnff1~) [t;1.llf--'1/:JJtJ,l'(?I .ill rr ifivi+ 
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'r:'crW f, [l : C<-{ :p, 71' 31 Ge-<,<1 [t, ?<;i'r xi '•ii * ' 'Tr]' f,71 ' '"J' E'_, I cl l'){] f.. tJ ( v\ \l \ , -, · t:Ft LL _j I _L,,. 1~, ~1::~. ~!-· ! --~ 1-('-, t::;:J u-_1 .:J;l-~, ,Y ~ ;_ __ , J, . ----~-. ~ ~ ~H "'T!! 1±J t,, _______ , --~ \ 1-tf, \A/ 
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~ Y m □4 TT! l} [J,ll Yi' ~JO{] f:J,1 i; ~ ~ 1f ;1fj Y' □4 RB "qq IuJ Jn1ir Xi Yt} ~ [;{1 LJ lli l{,:ffl ~4 ¥ 1'.'i' ~J :.w + l'/
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f1 fu¾~3f lJ tf' '§' ii*EJfl£ J11~*n 1tJ. 1!:rfi¥ 
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__ / C-l-f ~]'{ fUtf Y/J [1:1 'J.(i: ~:1:-1..1-f '"%1, t:,..-i r,t17 j:, ffil1~:'V y;1 [1:11r.v~J1' r,, 171'.11 +r 'i -~ ~=-1: '.('a1i :-TT J rt.f F '[J'f,'J<l c,r-; nJ L,-• t±i ~-,-r-,q.,.1-Jl.l.----t·l::Z j -1~· ~fl.£Ll½'1-} L.~H]-ft·L'-'-l' ----:-rLJ+ -J-D _'.:f"-_[1_(L~-=%~l-';i::<J-~ r-,-• t±i .·f, -i-11-2'.Y (;~.-1.._ 

o ,,~, U I ")r['Xf', l[J I,'.'\' ci,' c •1 w'r1 :+11--:C v: :J:ft±'u. ,,,,1 Xlf! !',ti )'1f<i/'ti:r f_(J y;J [t1 vY 'T.11 
t~-3 ~, .~:a l ~/ :r ~ )(M L/t; 1J;l1J :ir1, m ttl ·si+ ,~9· ::;:,LJ Bci :iH £:ju +u :tf : , _ -=--1~:~ u± 

••• ..,,Tl'..,.., 'x''.I0' y· • ' • f":.W O r,; ,v~ • -.I/"""',· r: t1 I w I A [jl 'xc' ; .I,' r.··'} :i1;; '--~-1 lf~i. ,i/,1f t 'l' ''Ed .1/·§·-~-1 [d'1 "'l~ .r, t ct1i'. :'./{ 'ff, y_;f, 1 ;J lt: r) 1:±1 :1 ull.(fl / Ll;l'c rr1 :+t 'i9 lCJ rrJ ·t·/ 'r Y .at1 / lj:l'c 1,lk :fh' ~ 'l}'t. -:+' ·;r,' ..jf ;t: ¥,J-u lj:l'c Rei 1,\ Y :'¥cl i lJ 

l. ~ y:, Jr," 1%} lil f/,17£ i~!:iif'§~~tlli f;t;, d~if ~i.KY?I ft, ilik~ijg ~~ijli 
O 

:ft1t?,}ft' )ffi..Jf /,flY11: J~' r-1-0~ 
[:Ju "1tl '· -~-'i;i. [:Ju :;,1r1 t;:lt'(-d y.c! : tJ ,;,;.y 1-~l i. [:Ju )(:Jtl O [:Ju "1,1 /~t1 __( U--[ ~!(~ >J·r, :-,]L ';;',' 1-~l i. hJti )(:Jtl [i± "~'i, i J -1:t)i' ~kJ];,1J hiti )(:Jtl 'IA/ f,v 'Xri' 
4H Eltl 1i½" 1,-J ~Jj dtl :;:1--'=7 I • ..!--~ ;,-J ~Jj Eltl ~H Eltl L{Y ! , 1 t+-1 ;~:,r:':l BrJ .✓]' !-=i-1 ;,-J ~H Eltl ~-81/ Lf 'tit~ ;;:~Ll BrJ ~H Eltl 1 ! -;~=-~!;_ 

J;'liJ-'.1-:11 t1:ir f.{~ )(1fj t;J.t,"r:1 Y;j j't7 iili, \'il(f :.,.~:~,.:;;-~' [lf/jill, "Nt~fzi_ t·_/ tl/ f, t1 .tr,'~ *i::U,i: fJ:J ',{\/':"t ,~! i, "¥{ W' *i::UC .-1-f ~.::1 "¥{ ,-..1,,: 
'iSH •~·Li t:: Ll ':f=H El -~r-+ i:_~ J -..1 --='-Jl!i}' --~ ,-~~-r ',---;, T l::f.} VL~ ~~1) -,-' W '-19 .1-.T ~-+rJ t=iT;_J__ 1 t:::;1 -~-} .::t_~-' ~?ii tr) F-~t -1~ • _-c_-_ .::t_=~r ~lr 

'10:'.--{t )k'fl,;' J,l.Y~r' ~iHI,l [,Ji (~-~11'1'i'1;1!\'f'i';\',} [-i ,fi:l17i~ 1,::1 L_H [J, ', 'J{11~1f, J;J11~,1u_t;w·-ra-111· ¥,l 'r:.-1 rr., 't"J ;J:'.\i{CJ(l,-;::,,;-
0 

7,-I &c;trti: 11!=...l!-...!._..c+'-ti J..:H::l:;-F"TJ'"-...-c-17' ;-,-• t::lw"t:!'/~,-,,_,_.j:f,_-i-.,~-•--i'-f,L1.--f-·J•-,-'l!t::lri.'--t-·dB!-1..J-+ --:L·_._ .,-1 ,, . 1---11,. ,,._,;~ --'lY--°'-l'• 

:'.~-" fh' rip c+'c-(f/,[0{ ,,,-, ,-i] ';{( trir ' :j'f, f:'vl.\ ,~;i,r S' I ·!J:-:yj ''~;;\' J::11. r.1;(il h:i fi"Z'ZI'' l'lf'.L-+-, (\I·\ \ y; 'tl/1·:,y;,f C,ff!' r----1 :-J/ ' t'IYi ri1 \ ..----Y-t----~-li~ ·f--:=· ... J)91-+ ~7-· '-J:•h-f/ l:::,::l -::~=l~,/-,!-T 1::::,::1 ;::~=l!ll:!1'..t ·:-·---=-=1.. \ l.fl \d.li/ -..-~--.; _J:l,l-;~ ~ .t.J~-• -fPYf/ 

,'0, ,,1).[f-1""Y1-11; !3--1 f-_,;E'(;;j fo ,C{''-ci' ,=1:y>'J'clf 
O 
/Y tb n1~:!f1 t::J, &+',,J()l •• l' ·1-,-,r·;;\ &1r1>1F1 f,tJ-=tr bl '(;;j ··rr I r11 X:t g :=~-t:--L_: :::'=-~ -4 ·'A=,-. J~-J '-I --=~ r"--' -g ~-J ,-::t::' Li{ \ ~1-1 ' !../!,• ~~-i-1.::='.:I * -::t.::-;v.v '--~ ~t :1::H B1j 1--(', -E--,--f t-_t-J J \ I .::J_ __ y t_t1 !I' 

§1)-' [l'fi fiA 'J r□ :t'Q :0.:l),J. "iff·)\_'i'i /1-11/ f,f1 '(,Y~-;1;,' y/1 r[j ';i',' f] ~"c,' ':;;lg: !1'[(1 ' (_";i'.' f] ~ i±i ;+J 'Xfi ¥~Ji[. ·;ifui ,I. 'LJ(l'f Xti \
1
(T!Aiff\ ~-i:l 1 I;. fi. i ~ lJ \ r:-tt ,-t '~-l -,r--· I -j: iY -------'t""-77'-i: H ''-! 1!:::!_ L:.;J .-,-, ~ '.rc,._J-:_o_ -• L:.;J .-,-, t-_t_-J -:::=-, ,t--n J Sli-'l"-1 ,_l_. ·1· -' -d---' 'n / 

'"' • ~" ,,-.;,• 'f.c' '""t· r· 'Ji.' D' ii -~\ v1 j ~ t •• r1t1·--,y "'C.---,, t·"v''/ fl• l ; Ui n,··-,,.,,. ·1 "[ij--1J· H'< • u ·· ri<l = '.'l! '"' >1, ',fl/,~·-,~~ . '
1
'1 1rJ 1/l. Jj • " ( _: :. ,{ { ;c1 ~1t( ,j,v f'g '<.'.~ A~ iJ/J,_. "'"'' -{'tj 1;1:1 ,ff_;,; ~z ~it i < • •• lJ/'.' :;; i'lt t:lt:l ----8 ~T ,,-F ... ' }L -., j / E J ' 1 7 __ ;r: ' ( :,+ ,~". 'I -. ~ -,,, . ; ' I ,;.L-J, 1 T . [~~rO] 

0 
tL rrt, f;l:I ,+ ',V/'>J:i''JO-fJ.,-'{<l_{:r;.f .":Z,-_1 .-[-'ii '1;:cz"zlfJ.r''f"{tf ½i rti , _ _( f<-{ '~ 1,\( --++-ITl11 -; ~J :+1 ..::t1'" if'! 'rt:'/ ~-~.z;,=· ·--t·i.> V __ r__ J Y '-t ---__ , ~---:.:;,=· • .._ •1,> f ., ! ~ 1---,---J +i t~ .. -+-,__ 

,v~,t·t· (;i'lfff1 ','" '[ft+'· •
0

tt:_., ~ ~·, ',jyT~ ",Y[ 'i=l-'.,ltJ[ ['J·--1•,·v, N<t•r--•Tr~·r1· lf_j_.('V[!''·•~·c··-,c' 
.(lei ~ 11+ c;,,1 iii ~q J ~ i ,N . -f')< • 11r1, ii't 1.;.1~ ;,i 1h .L ,j,f I§;;-@: ci# JI J :ti-!' l[(J Lt J;~i tY1t .[),J_ .: 1~1 1±1 m 14-.. \l;,1 .lt-J q, 

tli L~i/OZ 
~ fig ¥1 
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1
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[O 158] 

(lcr,: 11-r= / 7 ,l· f/; ¥-tf:. 1' 11 .(:ijil -r1-1 t,n ~t 11jl ·f.17 :fn i i:i\J [%.l {fj] /+. :rm i:iT I\ I 1 ! I ~Ii :fn / i[V l);j:s)' ~ 11 i»1· ~- i:±J r-1{1 y,+ {{1 ( ,,;,1 f;n -iT; T•-.,1 : -'--1 -" ~ ;:::_J--1c, /'Io v !J '.A- , ,11 L n1-1 T,•ujw -Tl-l1 ..-:.:--i:...i _:_-._,_-1 :.:q-...)Z!.. ---..±: -1 t>, >:-"-. /J J -Tf-'; -:- .... 1fr V/'-1, .1/. )'-J, : ~-1 ..J - , .J --<.1 .... \ LY~ )'-.~--e , ~ 

t%,~ +MJ- f81MIT g73) 0 ,tllAr~tJ1t~:: .~tf~Jf tjJ ~:;, t~i~e,~.Jttl1~ii WI g73]';1f lR \ t!t~NEHt:~' rm g73fz..'ffi}";lji 
w, :.f!J/~r.&~,itJri'f:i~t. faffj£ r.&~ ~§-rt~ i* tTz Ji1J ri111: %~, 4°-1i111m~ttl5tr1. Ji1J rt111:%~, 4°-ti"litl~ :JJ1J ri111 

7' 1~m ~ ;j:~~' f~m ~!Jl.i:i''tR' f5effl~!t11lm' f3efflHMD' f~ffl VR*tx' 2£;tf' j;-J5 ,1: '1iO/ilX ~), Jt·11h:ts 
;:\' 4 -!cf_,, ¥ Al -1=1: lil l :;:-f; -1'.-'c f1_itJ: ,',cf. ,"_·f1 
..>-'1_/('\.,....~)...,_,.,...,_ /!:l_-:, 1-'yJ ~- ..... ;X..fr:1"'~ .... o 

[ o 159 J f,;i1J fzD , :vii;~ 5 I '~ riT li :f~- ¥1J -½ :t3J !t#: cp (/! ~ ~ i1 Z~ fl J'~ (iJ tM 1lfL Wit.§ , ff f-l r1J ~:;, f,t HJ llt 
ff'f Xt!, :Kif~ f}1J Hr M:~ J'f ?t xt ~ 81 ~ zJJ ;f~15i! r!1J "~ zJJ 5 ! ,;: tjJ t:J N\ l3Il H> t-11:EH. ~ 4i ~u g }g Nr -~~-" ~ z:JJ 
s i -g'f: PR: f;c'; ITT !; i 'lf,i ]il,J 11-1- i'J ·/r . y,J- %1 t'.;<1 --i:;- -1ilrti >'J,1 ¥ r/J1 t,ff 1.R ~i ITT l.c I Jit =f- ,1-.t•J =f- ·

1
1·-,~'-1' t/1, t?cr {I:} t'.;<1 11,+ j'i31 :th -~ ' =r Ii~' / !----i ' : j _A Jy,.. V'> ,1.L-L.,. )- .. ,7 .... . ''.J -'.<1'-.... µ ..J I , !/'\ ~ '.J /"'- ' 'j O /--- ... ----~ ~ ' : j _)\ _____.___. -· -· ---~ A.... :'/-.., ,,,.T, µ ..J j- J ..., 't :1/---, 

*~.9-1; tr::tt ;~. R':1 -<"9,\(;J>1"'t§t11" wut~i, Wi :izJS- '1"' B:tJ;,'i"'W;tJuu rJ {iH~ -/i"Bx.ti,1"'2Dt§;tJ1, 
3Dt§tJL' ft~rtt§fJL' i'tti·lt ;ffi11fL3JZJt.,f!h[IJ {lW:•W:4'1..f ·~1 

C ~~:l:},;j J!J;fjJ ~),-eJ,f§.frJJr~: 111 ltz;~ rr0 xJ 
~- o ;le§ fJL i:iJ l:~ f/Jh';-~ ltl 1%t!Lt1ffI?i&, J=ifr:i£ltl1%z!i1:1mJ& ,tt1-=t!Li:1ffL;;ft ti it§ tJl ITT 9&t~ [],~ ft WilU J;fi w. 
i:p 8~J ?1 Zz (tyu ~11 , 'EI fr§ tt ;.;;JJ 5tt Zz) # Jl lR?,11.Pfi:H~ x1 ,~ g-j :i?J:z;:JJ ( ·Wu tm , etf:l· JE rliJ ft Jn o :i?J: i:!J 1 i ~ 
pJ !)), J;i; J ~ttfi1Jf; 3<,j- tR Lr'J lt £9} tJQjj ;E Pfr Tin ?)11J:1t: ,'.;tJ {15 ,8, , :J:F _a :~ T Hr ~91iJ~ E[Y:J-ifr it i+ tfjg ( WIHm . hA 
4 -~ [1,f• j'al ~n 1\'; Vtin,J· ;'§1) ,fr. i'i;l'Jril1!J,l-@./ fi-;J -c1i•-',Il~1'\'r '/if! t•J.yii) ,J}J;',0'1:ii;l.; «llj 11J Lq1'·1ti f-T-1 -'1r'· yZf-Hj*f!}1t-ftb 
/1\.-?'K' .J -, .,.J-· .• 1 ___ .. :,:+; ... - ! -.Jf /(\. -u..,1/q ,'.j ,..-J"-r-1~ _,.-1\.., 1'-" _'..1.-.E-=--'._. 0 '~~ .• /j.:--1 ____ .,__';/", /.JI!:. J/ ' __,..I,, _;(,,,~ ,'-tj) _i U! .. 1x /I\... 

11' / .... ! _.,. 

.;i¾ 3t;:1t:i;~ ftifr-t-&..;:4t71,::;t~~!B}S- frp~~E:~ ~;j;~f~ / iixl~i,.~fJ) 1¼U}z;.tt (::.~ '.SfliJtJl* x1iR r~~ T ·1-tr: 
\-'.<_'", ., 1'E_11J-hr-J ----.tl:t',i~ -b.',i. 1'T_,7;!, p 1· 1\ / ']'q-; g=i,-- +,r'· i:.i',~;.J_,\ _-:p::.;,j-:;i-,""','.~ 'f,11.1 ui'; _,/4:7-•:iJtlf_n ~' IE_E 1'~.r_;;!,li□ , ,.jt B, B, ~i-: ·;W ,1gi f;1, ER) ,;;t _E=l_ , . ,.:,-.~_; 1 ---~ ___ _.._,,JJtL, ..... ~ __......_J-tjJ .. n~ ... -... _,,,,~i).J_./1'1-. ~..x.:.,,J_I·!/L.,,!<.l..J..._....L. ,, .. ,_?-- . ,,,.;, w w ------'-~_______:.;-:J,.,,,_1...:.......i...rt::i1 /'' 

11.f[ itl ~ x,t Ez g-'.J i?J:z9J o 

co ,6oJ ti'} fl: sl ~~"'f~~1-111J 
[0161] Jlitl f.x: ti; 'w1 13?.1 Gf: +,;·'1,-j~ ii[ 1,IZfi 18 ii]. J;l ,(.}\J;;x1!lil 2J-i 1iP.: ~11 th 2J_ I 1:"siZ .;~ ;i'h 2, [ 1§¾ 1b ?,-;-~ :% /;'-__ r-T-1 ,,,r.J·1_J_1"1µ..JQ~---1,s1 }~ __ f·-·-~ _ ..... 1.·_, J~'>,y,j :---r·"-"'1"'~,,., :--r-· .... .,-1.! __ y.J,, .J-..,j/~,--! .... ---', m 

i:'=I OB1! ti1-1 _ Pi,j[,+>1 l-['i'l])+-ftt';► ~J-[MD"N') •fn /-a+~ :tt:l~J ,'tfi'i 1□., ;;_;,1 t,~~ ~ 1: 1 Jffi.llL_ :i:t: $ 1,'", ~ rn-,'1JV![" +"tJ' ,':"1 ~d:i 1-1,, I ,v.ip-•tl1,; ... tt ~.!. l ,,_,, ___ , __ , Cl'.!. tt. 'I, .-•, ....-;;X.;/"'< :~t//'J~i•J.>-~ii=-::i)'Jlj.,__.AJ/-.._.l/·•/"...--_:;i--''lr=-:i,u,IJ"'b N_J_....-l.!j--t-~.,,.41n 

[0162] ':Ji~iJll:Ji7;Wu 
[ 0 163 J ;{( 10.n l;fr)t t![ lt~- A Vi :[iJ fffi. ~¥ , :;}.: ~:t i:j:i /ifr 1Wi .v.t 8~ .:,'§- ,f~ ,3 I ]l:!f 8'0 * 7:i fm. riJ rJ 1j Jt 1tti. ij I ~ -~ 

25 

Page 464 of 949



CN 10:37 ~327 :J4 A 22/:37 D~ 

1i ' Jf: Jl 1:lJt- LJ i _$ ff} :g.14~ 1}tjJ ~), itJ '?, $J f Y1tER )% fftffJ ::g. ~ ~lf 1} * :~t flfi! . .8X )j' 1ti O 111] t□ ' J2 01 
¥PT ~J rn:.t-H:iitiv1(1'!.@.*±ifftfo,1frl(;yJ1Jtr1 -~ **~~LSI:fE.~, 1t JI:t~~~ 11 ~PTl-~ 11tHcJ *;~(1§ J]~ffi1 
lY1Ll*'.{d~~}] ., tJRff~llii9J{B ,~. UJtl ~Jt'.1( tl ;~1'/iu SI-~, 1iJ riJ ~t1t; 91 ~~1(1Jii11:'./tm11J1~, ;f1J/§J/J1J ril 
'-• - J ? I rx ,fr. ,·'7. ,-'-· ··,;·c- •c•i -'--1,• f'l '-J•r-'-•rr·I • --1'• ~ -¾• __ , + ,'if ---• ,,- • r·'-· '1", 'cf,'• ,; s '•s '1fj ~It-,,,., ~-:lt· r'B 
:iz~:z;;J j ~-::¥:'µJilJE / -iJJJ;Yjl C JG11;:cl-:i,1+':'J;; ik]J .:C\, fff] '"'l'-Y:. 1r 1 u] ;-J,']'.:11), \\f. ! Hz. V. )>}k lk ,,,= '!'-t: uJ rm =,i-:i>1x. 

t111W-t: rr0 " 
[0 1MJ £V~i1'±t.iff IPJ 006F, 00 ff~ i5l: ~62O80?t:MdfUi~J U tM2i: -Yl::flJlJf5621; lfM ~~622, .ilTI(tJ.ttUr~ 
..,. --,-c:- hi-.. --- ,rn C - l'. TT j f 'i ;=r. n-L.E' "" ,-z -~± J.. '·BJ ..,. --,-c:- ··i;-. '+ • l • "tB '"' I'. rT-1 J 'n r=J;I -~ ,.L • ,, ,rr; le-..~ b -sf_ JJ:: tr, flit O '.:'. 1 ; ::..-~ /;?.. ~} 1 f: '=; i '."/f:t ) L cl ' :llli 1 § . rn ~rt-i t1 -cl~. ,t;; I :u::::'>!tf't 1,;# 1:::--Z ff.:1 -- -• ·v, tJIJ :tj' J::#: q=; ;}J V''~ / ; ,1¼ 

[ o 165 J Vt tt 6 2 o ~J<i - -J!:I;. ,~ tf{E \YiJ PJ LV. §I. tr1s Ffj T t tcJr 11;} i'l= A ~J JT:; ·~?l fl ttJ 11 f nJ 1t rn: 11~ i;f 1 tm t!,t 
:t~" 'I?Ll tln, t/}f'f "1i.$623 riJ ~A ELf~~ fjl 5:1<:~$~8ll:624 . i¥i3ttt¥ 1i~625, ~,~ Jffi :lzt:flf: :f-16626, J;•'.i!Af 
u !~1 Tf0 j ~gJt,ti27, ~J,2~~ltr1}t1~YJL~~f-i28 c:p tiJ ----l-~;;;; i" o 

[0166] 

[0167] 

[O 169] 

~~Jt627[f] &/!'Yffd □ J:.Jtt-r---r::fG1 ff,] H~P oVl]:;trJ, i,?Y#a D [~% f ~~Jc627PT lJ»1 ·Wffx.:§r:,H.fiX:: 
3 {:z fi(t ~ );fj:i tf.l l:Yl ~j; 1£ ~ j:$ !~ ~ $ Yffij I] ~ tf; r is. fft 6 27 St , :;{ ?\f Pfr i~ flt~ J;ffi m jj}l ~i 2(~ ~ Pi~ it 
PH F"" ----- '"' :-·1·1--+-"-l'El Fl ---- "'' '11:, y·r· '-¾' ,A-_fr _cc, +j'' ,..., ,,'-• 'fL IZ ="fj -'ctr ---• '=",-trr1•r·I ,-'-, '•l. IZ ··.er--~/ _[.'--,•-/.·-ti,: z-· --<7 '·"' 
Ii(\:,&,;;: flit ,J - /-L] tlr< :--uUJ~ ~~'; ccc-1 ~ f:l.t:.5['\ _____ J;1E1JriJ1'.,;'f,· 1x. ·ITT" t, 51; . [~1i'i.·i1:;1. k.,l:Tx. w jN'] i'f JC)j J,El:>'.' c_f._37 'i-!fci 

Ll i3B JT0 ~*Mm 2 n~- , :=t M= Nr:i£ * J;li:JfU½\ ~ii¾:~ :f!J ~~:i£%.:::: Jlli1tW\li ~ 1(¾: ~ ; :Jf _fl ':') Nr:~ -* 
-11E rf1~,~ ?t vi~ irJ r1i t£ :M, = m·m ~t~:t vi 1& f#l. i· ttJ Ji tt "F~ :1; 1*1 u 1~ % + * tJc c-i :i 7 wt , :tr: f=i;i t£ 

M,· ,-- +1•1-c> ' • rL IZ l r;c•' " ,-;• ~ -ll'lJ:1-1 ' 'J' ,-, • '=;7 l± --'-• ['"1 It' '1,i.1 -5t7 • !Jliiy,JJG~ E7... tcr 'cj r)l:0.S* ·.for)!;- ))_,;g;; [>( -r'i'r ZjflJ:;-·-~ '-P-· -±1 ,r~b~ )L,c 

[0170] tE ~ 1:i620ff0~-~'=',( !ti 11~ ,ti, iJLlizw, t:1}ff-' '3! ;,'1¥-623 liJ L:J:W:~ tvt:l.Wt111Wfitb Jt :$. ~628 
(i"1' iz11.tJ.111)1 FEB- •1tf:fll};'t,~q/,,) ilJfi!.1,g.::1::t:•~~¼,!328_i'i_J_ 1)1 zt¢1t.1 -'a!J fji',, -·1p .'r11j '.'tr . f+i r·, f'i{1 ;,:--;r -1,r, rt1 !X \I)'~~·,._. ,_A, _:,1 ___ , .~i-q:J1--1-1, ... --l-l.J. o,,, µ ...,,,,,....,. :,-" uw ,_.,~ _A"!).)-!._.---...,,_t=1,~- ,'\/ /"f✓ 1r--tjJ ,-,__,.__,,."f✓ ·t-'l..1-.---------,, ___ . 
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'lJJm fyUijJ ~J *mrif fl' !fK1'1:9J!Jt{lf6Jj~3 8~ tB. ~sq)55:t;;:l('lfl O ff,U~P ,@~ ft·~tJVt}Jj;t irJ l;J 1~], 
t:t~n {y!J ~[JPLA' FPGA, CPLD/~TIHll~i'JjzfRt' I~fl't·'.f.:,qj 11tm ftn {yij ftDASlC 'CMOSI{\c;Tl'Ltt:#1;$ El! rt 
J± ;.fZ ~i.1 [~] 1c-E'" I:fi tit;,:~~ l,:g. Tirll JiJc . ijv :tt {:r: ~- fg !"; , l0,'$ 1-p J1<; % ijv jr_-_:J1 hj, i,ltJ . 'l)\. J!l;. W\ ht i:JJ ~, 1 1J-; ,fir0 'f,1 Jf. ·[';t: it~ 
l)(., ~r ... --- - .--/JrJw_-1 .... -t,__...•"--ll , ... ~.,, ... i_l_uL::...•~1::.L!--,--- 'l"'-1-LJ"~ ... :1/",j / ... -~.,. _ ______..:=-:11-..-'l-l __ ) ... , __ . ~--~•J 1..'fii--~ 

-fn 2"- J" .,•-• ---]• 1,1 1,1 n ---t; ,b 'fl t'" JI,_-; -- L-"• •-r rn '''[ /4,' , , , ' r-· ,.,-· _L {1½ '7" , __ • 'R L,., -+• 1,n a--, • - +-f-'-/ 1.: 1f • 1 t 11t& 11 v_,., V_,}, ~ 1"11 .9,x. ,_cf;, • 'r1 J'.f~ ·1 r'- .:tr~ :Jt ,.g t+3 / ·.J£i. q' ITT ~ fc kt B t:1'J tL iPJ ttL 6 )ti,: "~,a-½ , t~ .. 1;11 90 
f)V'J'H(W £)ERL ·r ,\ \ij',,' Slv1 A L.L'I'/J-LK c-·++. r·++-'¢:?51' 'P' '1c;l-fr-l q{: 1-'8 ;1;'' -i¾ •;"·. 1, I N1 hr]"('." fe;i·'" 1'_li )0, r•P )¥;{~[ _ l _ _._,_,'t ',.__I"\.¥ -"1,.__,_.1_;-1 .:_i_ _._"I ,vit~,tl lµJ/\:J _ _;_:J\.-l=JJ--:Hti::M'T.,-,_, ~---' ,_},.,_,.;,..,,,~:,<.•- .-:t.ttiT=f: U ,_J.,'-Xi,_y"( ,_A 

~Jf1 ;,~~, ir; 1' h ? "'i'.\ '!:it -1-m NJ w rcz;., v fEi~ 1W ;Kc',-
!- .J -t'Ht.i 'L::L ,r:::J ~---! -,j I'" A,·L ~J\. •T..::i::.;., J :·'LJ, ... /ltti 11I Vr::J !---1 () 

co 1nJ ffi1JyrJ, 12i ~s20,ir 1;; Ptrr1i t~i ;r;tft 100~1lt8b ~4H+5¥~1/:eJi/-FH1I, ;Jt-1f t~r1c~.1i·tJJ1t: 01 
%£ o WU~li, i&z ½ti20r1J ~J 51 :9~±-fumzr,J ~ 1-i;:±-fu@ttf-½ :4ff !Lt: :EFfi ft)\:200,JiifitiJ £-ii fl:f ~Hl/mztt#1iE, :iJl 
~ 1J; tJ!Z m: •Ii if !m .;-t: x rt1 fJr JI i& 1¥1 -VJ {l i I !$~ o V.it if 6 2 o ,B:; i:iJ l:J tit M· E~c _Gjt -E5 \1.1* F :~ jt, Jt ;r; fife 
---- !rr\Tft-: , ll111J1J {LD u r- f;~1 if f"fJ 11 rl: ~11 s ?Ji· iw J£8fJ ;r; ~re o 

[o 173] JYMEl~ [!1J !±16G ¥ ~6L, ~ tr! !rt),{t:: (:tJ /:nt630fj(J --J;JAh iJLl i:tJTJ BJ~;: ;{:r:Jl:(631 lzt, i5~ i7U:l1~ 

[0174] 

i1Jf;1ilt~ 'f r11 ff;7}Ji:fl:J T(l ff.t'trr 0 

[0175] fr .JJ-~~Ji:iEWLl 111 , tnt630r'iJ~)_jlt ·tt·eU·tf: {t:tlt6365Q:, !A 111 \'LT Rfri:E~ 1"E!X~ t: 
lm f-1 rjl ~~m • Ji3 PS{Jf))j{yt1j,;.e~1¥ffl:{f'{ ,W/-; lv,l!J. :(Et~637 :Yt, E3 Wri£'?f; • Ji3 P~-~fFiifi%ffl: 

;i -rr )t tr-1 Is ,i~, ; h:J. R tc t1 c:i 11151: , -½Fir~ WJ 1" ,r,JZ ~1.:1.. i 1-Hj /t":J J1, 1tt fJ)t-it •~~ s10 rs,~, o wu ~11 , tr ~it 
6 4 2 !.<l: , Ji1J i+ '.t;#~ 8":1 {{'{ Hf!, p J PJ g f ?~ TL 1iiJ {f'f J!, ' ~'-] !G ff[; K~, ' ;fWr:7J :flll_ it§, ~1, r11 S{] • J'.~1 :9~ J; rrn " 

[ Cl 177] _+--, + . J]-~ \'f •• ijlf, {A'ilj ,-h ·;-'', :;,J:-(~ '). 0 pT l; I ~H-. • wv· .-''J] ):;I; . if· Hf [-~4 C)) h~ *-±· f;ic; y#/; r 1 r~.1 n::: ( ?Ii- lc)±t {~{ i 'ffi 
--~ ----~7-:::.l•e..'.J.v j, ✓ f1:.-.\,v ;-•.J __ '.,A)zt _ ~1:fH•!-~TL-L-'-'..XJ,...J1-1-- ... _·_,,. 11c.Jl--------,ll-~-!}l/ J /-J-..,...-u;-,..,~J 

~~½m~M=sm~~~~zMn~oomoo~. 
[O 178] •I-lF ·JJ::~',,1:,14i fliIj rJ_1 , ;'1 :;,*630 PT Pl -i+t ·wt,J +s. ?'-±-•+tff14',7 iJ~, ;,i;i r1iJ 1-f,, ----• r-n J'1 66 ·i;rr. -1,r, ff! 

- ----~_;,:. .. 1-.1!:.1/ r "'1...-... .. _,,,.~""--- _.v t'_ ... 3;--,., T--- ---... ~ .. -, .. 71- .m. ~~:.;;_!..., ·t-'1.>.---------, 

ix~ ;i~=rn? rr'.iJl'1=t~riJ ixzrfiJ ~fj A 1¥:JJ:r-}J!:fr-J .ffi.~G:; i"E:ffi':648:.Zt, >:J}1lr~1-t1I:ix ;ttff;~if'. 
fr:J;: k'..I, .&1±f1£649!£t, -1::J J1Jrlt M- J1l / 1 ;flJflrif Jf£ =-ffi f 1 M 4'i-Jt$ififtf?Y19if1'~ E~:,i: fK. 1±f1i650 

~.~~~~~~~lv,@M~fmill~~G:~~ill~~illfi~%~ff~" 
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[O 179] h/!630fJ1 ?tNE 17Ll jfJ i;J :(£~fft, i!x-%· ,GPU, Jti:T f,{)::flfl. tj'L jc (PPU) , §X9.□ fy1Jgp::-t~x: ffr 
tri1i :bf rr1 it J1t l1EI % vJ:: Ht +.i t1f.1Kt~ 11st: .~ 9=1 * ~ FJil ◊ J! .~ f4{±fu . =trH~6 30 rr1 o., 14 ~ FJil :tx it r:iJ ~J €L-ri 
iJJ/~ci'j~~~ Um wutwPLA 'FPGA ,CPLD) 'ElX-tLx<l-fHtm Fi'.!JittA:: (Jl□ fyLJJlDASIC' CMOSiJ,.\ZTTJ.tt 

#) Q{J L~~J ;J!TTJ~b:J~~il g\1:!f+-' I~1Z:Jtff Xii tJ:lfr O r# f~ft.rtb,li¼.'il 1:irt~J.' 7J}ii:630fi} ~). {£ f'f.Y11 #{itr r'E ~n 
RAM' ROM' PROM' trr] f't' P0 {J/ff{t[l$ri-QX ~ 1-i,:tJLPJ ~xlrfit1r Jifr 9=i fl~ :ff t'/J 1t1 1~tr.fil :g!irZ i I 'tJl{f ill.ti\ 
1
-' :Jc 6< I - f'fl 1' 'J'! ~.j:c} lb /i;, CK i ---- -+-, j'ifi ~ -t~ i;i"f + tL r:b ',t: •Li;l !.E:I h1 I FR .::;:.:. +Ji 1' :]-, ~ ✓- Jl:t: }rp ).rf: CK I XPp_ l's CK I ~-1• 'i$" i:r1 f.~ 

~~-• .....-L .<::'..-1:.:.....i-,JI=! ,,: l-l,1 : .-~::.V: '!*-o/': _7-.,.J-_,..!.}.o V;J_'!-,- ,,J--tj J :J7·~ .-•-~_:::::-.. H:J:: :--l..,J;,i~::--~:--J.., ~! ~N~'l1 '!I 

~~~0~~-#~$#~~~~~m1~~~~~m~~ff~fflfr~~~.fiM~ 

PYTHON, PERL,JAVA ,SMALLTALK,C++,C++~IrulriJ :H%tl¥1i1fi8Ft~ [i} B, !;Jltfzw "c" ~ filrn- a· _gJZ:YtibJ 
s<1 t\iet';lifr i\~11tim0~1t1i'rt,;fU\iet'i1i# i\ o 1111 ft[], 1J1ii:63or:iJ ~J {t~ 1z11 u. ~ fi1 B-;1\W1J2J 7t:is~w,1:tH® 
,712: ~ir ; r. ""'~ tlL -i:iJ ·'ili' .f>-1 1:n J- ,ie,t Tfi.l 
<~hJ ~I :J1·l'. ,7..,_J /_.,,...., ____ ,,•i.,._,...,.juO 

[ 0180] lfilj hrJ Tr •1+r-; 0Q f'r,; '~,}:·u'·[i; {hil i/; - ;'.[111;\.. rff j_: i ¥ FR /1\t FR 1\'l~i1i hi•! . 1~ J',j- !, pf)_ ii\J _ll,I, z:/1f§ f"'i,;:4k fL-
-l> - /"~- '/~ 1--Z:.~- 1) ,-,..,_,/--.,.,E:i-1/~.-~ ~i, ,,,J· -1 _,-"l/l\,,..,rtj, __ _u.,J--tj V-1,'f- ,.-1.t!::!.-.. __ fl __ --, ..-'_AJ~. y..), _ __,__, 'l/'-,! 

**I:~ a 7:T~t6:10t1~J Ji.-,f-m~ ftEWU~ ifitS" l'iT LCKHHHitrGPUJ-. tt~W tfl t- lll1i'.fiQ1 C(iiUtli, JtH~J 
rw \ _,{-' ,--'--, rr·1 ·- L. ·,,_.__ r- ') 0 ,y., -tl• 1'. ' ,-'-• ff.,- IT, I ___ ,,_ c'·n ,{,' ---y ; , j '" FR '+-' ,_,_, • ·+ ls[' _, W, '"'· ---[' _,_. q::J r-•' ffl• I 1- j · '• -'-· 
·mi'; )r( R; :ck ,, lj 'l i, o ,) i:1 'J )c!..· • [f~ .'J-.: 1Jt>1 ,JI Jc')(~ tti:i 7j' q ~/, ~1,;;: 11, L1=1J /E J/J ~3 ~ lE. '.i'Ei #Y~ t;· m ,~ • t· , 171 y.□ , {l. 
GPU;fi) *3tJl)l o 

[01a1J ttr1l:rt':$ffit1-1:;tJL/:&t1i]lri1J~vu 
[0182] 

1!·,Wfll, 1iT$~1.R: ti ~q;vl., 'F·;t1itTL~,, {±:VR'tr'f JR'.rt1 , ~ f.1ft*3 *fJE tiT PJ{!Lfi~ffl/1 ITTHMD.9,:-,Z fl fii'j f-JJ.· 

11~ ~ rt1 ;W;ftti.vR#~ {i V ,t&Hili-±fuilL * r'J -t--ti.:~ ( 1JJ!!ri, LP ::J~iJi¥,~;W;fttJtJ F) g'.J ,@. n:r ~J-41 nJ t9t: 
.2 ( {q11 

t10 ' ~) I -1'1:i'f [;ji;-+· .(U:. ,m ;-'-1 
f'jf.J --r-• f1r'. 1)'1 ),~;iJ Jn / ff\,-f,r'Wili'l ER ;•'-1 

f'if.11:.-tI\;~) 0 ,rn F'J c1<1 ~ ft if:] Jll, Hr l) 1 il!T i'!i[.-J ~ 1,t; 
"' ,L,,~,7• _,;A,.,"-.,, !k\!r-t:J ---• t-~----· ,. !!-JI ,...,._...,,;,,_i, _-.... .'..:i~/-t-J 1'.. t -.,.!..!..I... ,:-1-j,, r - /.J·~--'lL,---- -L .., ·/,'IY,.,t-t-'J _E:::i./-,-"-, 

*l::tlv f'f-:f;J, J:B±t/+- -,~1'i'£ _r,;ti_ ;,;ll /rN ~ 11: ±t/+- .... ~ 1'i'£ r,;ti_.t:, :A J.ifa f!! 1ist; ,l-1 J'l 4tJ:,.1:~ ,(~· rt1_ 
0 °J~y._ ,A.• _..,,. ..... I •..J "' • <------1. -· 

1
1 / -/4 .-------l ./' "' • '----l , -·· -,I ! JL_1

11' . . _;~ ,t-t:j, --r. ... __ j-----l ........ 

[Cl 183] Jmfrt~ f/1J f1:l6M. l¥1 Tf!i~ ~670~¢j ~ JJfil-WffjJ k\( fl :l-§: ,5ltfJtil'f671; {Ht ~672, JJ.TI(8:l:ili*~ 
/'-. ~) ,II~ EfL'>:1: 6 7 1 , *11,1·1r: tc! I it6 7'\ ;'i'i( '" Hfa 1/JI ~ :z::.5 h~ lftl~'' 6 7 ] [; I +f. I lfr ±t :F'C !t1 .p:; !.)- ~· , l)} Pt /\ ... rp 'Yl 1=1 ~:;i-- ---~ (h~ . - , ft t .1 ---=--=J='- • .__ , ,..lill i:.-,, __ _.fl~.---• -=±::.:.,i._ ---~ .Hr d - ~-Al><: 1A/ ~ f _____ ]Ji:.,.,,;_ --•-~ ~ -~ ,.)z_ P,.,...... ~]~~ 

8<J .h rt;j,( ~tWi," Wi!-IJIJ. fi!@fc'f'-"ItWL}Js:t 0r L),1, t!Ltifrizw l>'UizUPU, 'FPG1\' CPU)~ PJ~c'.rii~t~:' EJX~'* 
HJ fg~ HJ GT! f§1j Jin ASIC , Cfv!OS }~,TTL{_:t:f "~ rti, I:1tH..t # stJ [fU JJi :r,:t; ~b3.:Ji ~~ ft , I1xJ't ff~ m f;- o flf f( 
f 1~ "'"J. at, ri; /2Jl,+1~J . ~~-@~11·,r~D-]. l>) ±i·;,{t.: 'f,:ii1·'.f,¾11-·t-:fI1·1 [<' ,~\n f,l(H/1 PR(ilv1 iti'i 11+: !'.I~J l1'.:r/1xt)1 ·':}~ civ +j-t{.Jcfl GT , _ _L){!j .. ~/"/-J,,!...-..:.....,.,,""'c _ ______._j:..:jf.) l - ,...,'j __ .,, /.:j'I •l~ -~j•,-l,._l.J.'\ ,J~J'\.L.Ll,~J'!-----1,t~, •'I , 'l- ,1~!-I-Y",j_l-' .,-t 1[,· --s 

~~M*~~1¥J#ffl~~~~~tt~~-~fi1¥1-m~mm~~-~~$~m~~~~-
01u1..z11. HJ FttttriA:1~ gi1r1at1t#,frat111-wtntiiJl.f'\ f1~ PI ~J ~J -trr~$trrt~fl*~rc:1:~ JtJ/:t~tt 
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co 1s1J wu~ri, W: 1k67Of1J t:H!IJt iry *t}u ocF~Mss gisf+ .:f P/.9:Z4iHrE, ni:~1,t·M!r1~~ lr11Jft=:ti 
LJ j; I Tl,/;,. f=;1'' i2t 1hi! lz.1•1 ifr ~ 1:;r,·opi- j;; ;':CJ, 1Jf,":f11 i\t ~ *# -f-P lcJ-h liJ ++• __t; Yf:.1::;' '7~ fffl rr~:2()0 _)-}(;,i~J h;T /IS,{t_j:. il:i] / . _A l.X... f __ , ;JX.i dL O lY-L- 'J ->'- "T!Tl. :--•_J _ . ..A - J ,, ! J, __ , ... ~ HJ L::i \.i_J{_:i. t:_1 Jd -J J j .J ,• .._ __ • _L dL _j ... ·1!::1-LI 'J !=-H I ! /I' / 

El¼t;,tLE, .. 0: ··Iv1,:flWcli1fftlL*Z91 p;fr:trW.!&~f'J j;jJ,{A~tt o IJ-, I). it f:i)i. ~~" W:-%-67Ok1'.::.PJ ~JlI~lcl\'lJGJ:ix 

[0188] 

1J fr~ ?iif ' j;jJ, 1'F f:~ n 12~ .& ·f'r t~x f,1}. 0 {,'iLJ :tm ' ?:'Em 68 5::71: ' J:l~ ~ lll JF -5-} I: i:IJ 12-( '@.j:§ J:t ~ ti~ JI {W§ ,@, ' Ji; 
'1-/L,f PJ 'fa ,@, ,rD ~ .. JI :rm :Effi fa 1/, 'i'' sj • JJJJ Yx ::t: Jffi , tri / .~t~ 1't)~t 686 i.~ , ~ --t{ ~ :M 5} itnJ L:.( 'ett~ 360 
Jm 11tf,'i rh '7:! t1··y+:,:.;J'80J',;f~fjT 1'j ti) )'if.-. _:7'1-1<jf:H1'8'17 

111, . .t:tUfr -<=.j .l:f,-:(i:["f£ Cf! ff-;,/,+~ 11<1 r"+i {~ [;'1 -.tJ-~ \'i - /1·1~t;, VL>'~·~ ✓ TI"O,, 1/--.t~ .... ___ J ~..,. .. L:.<:f.--1.. •--. ~-"'-.!-. L;i., ,A t::'.::1:f,--1/"- r, 1 //.) ~.__. ✓ , J~-; !17,~-.o ____ .~, l!j 

Wu J£ r~J ~J. G11, t2i : tr t~ ess.:zt , tE % 11tt1 D ~ Hi ±'-* tJr ab 4±f:-i' tt/-6 n J::.Jc;J:~, /j-~ r~J s1 m P o 

[0189] )1J!68O8{J',t!JfilWU-aJ pj_t[~~rc' tx~ ,GPU ,PPU' ~~riwu YO ;.tr '!1.: c:p JifrlL~~:i<E&j tt:ir~lt1% 
/·~· fsi ~,·,· -

1

)f.i k f'.¼.: -1'1::C ;'>-- r:+-t ,tr 'fr~ fl1,I ., Eel 8

. i-¾:±1t1 • p,· ·1\}-: c 8() (J(l ./1,ri -f1

1·. _"ft~ fl1,I p.· ~ i:iT !)J' -,t,J 1 ;f
1

• i:iT mi,1 '2:'t ,1t' t,il: ( -ro y, . .,_-----'----'- !-1-• )!L,,j\, __ ,x◄ :.,,-:,. p-__:i ,_r_, /;, __ :k,.Jl.1- y:_}=:I_,, r(f-. lb. /V ... -,u . ,--l-✓ _.,V:,., 1 ..,"K:.•/l.1,,-,,J ~1-¼ .I-· .. L2J'J~- .I ~=lu.~_,..._ r'-1 _'.-J.. 

[ o 190] ~iii.] /JI[ ·;-"Jc-;J-~{-,R() i'~<r -,,}. /J·{ji Wij q_lt - •,tF ~';.111 !;)' ~i? ,1-.t•J )111 Ef.j (/iii! b.1•1 J'i¥i J',f· !\ p f l f!\f JJP ;i;/J Jl;l f'j,; :l:k ,(4 [l ,J"-~.Y ,,...---,.\..u f-'-✓ .,,1--.,.e:iv ... ::;;,'\i. 1-i,-J_,.J .1 _ ;/I, ,--"""!' \l)J,•· 1 '-.!= . ._::,._1-,.__ -1 ,._,A._..,-~. y. , __ ,_., •1/\., ! 

;tctwl" JntGso(tj Jtfm~r;JJiliW1JE1.!Z~rm fr pr tJ ~Ki'=iTflf~tEGt)u 1·1Mf 1'1{J 1; m 1tE[1 c tttm, ~s 

(: OlT, ,:f:i) _,f1~ ~,,-, I(j:l _ 
iI. t; ,/l'"'--A.i>l!;; 

[0191] *r+1:c-f:~~~/jc;;1!YU 
[ o 192] Jf\l *t· H fr11 !%] 7, ,~ ttr. ,-h Jt :±l: ~ '~3[ ,lJ :,,s;. -~/-00~ I ')1 

{,] +£ ' r'· f}_J<c ~'.!:~,? 1 [Tl:+ ,11,.. :j:t: -~ 13tJ ff:'.- 'i3'-, --~-J >1u'I--L·r-.... -••-~ ~l,,,,., ... j .,./-... :J TI;.-i ~.,,. ....... r:1 HJ!:'."-. L.:'..>1H•1 1r:11PI--' ....., ,.rtj-./ tJ•.J,.•, -J 1:...:::... J,/,, __.l:..::.. 

r" ti~ Ailr ~- i'r~ rx~ t- ;c1Jl _il:~ $ t-m y-1 : ~'.l .&-5t @c -@72 2 , im itt t1T; t'r ~ r" till@ 7 2 1 c.~ HI~ ~t ~ '51:l B10 
!:7(1 _J[~J,J'>- ~- t'a. ~r-iJ ±Ii:. J,J" rH•i'. § r;11·.~* i-lJi--1'- rl·'. i;fi ;g.--0 r-T-1 r'1 ,.-11 6{1 -------1'- r-n y'1 ;.q- :;z. 700 ¢t;J-· J!:l;, '~f'.J,ti\ {?;!J i'iT i;1 Q ,_,. / ~-::t-:. f ·;,.,..., --· ,/ ~=l -· .-....L~ !> ,"._,.. v: -J ! "_,,'.\:.A~_..... ! J'ij / l ~J '-J ! (TI , 0 ~\{.._ 1x1 •--. -.J ___ _.. _ _,......, '.J l'-· ., . --. _',A 

3J.± -~t--21 It : r frc: -5-J'-- J¥ru ®, 2 3 , tfl T ~~~ T EJ +~ ;~ 1r~ r:W. ~ t{ ':ek ;;1{ fr 1M1J ,Gfi- ;'iJ: ; 1~ ~: r1-1 ffJ -57" ;, rt1 1~: 
:ftJ. 1tfr o f_si./~700[¥) -Jtk?tJJtJ,/iYfr:if LJ'.1;JJ!t~Hi1:1·i:10:,trl/:g.\Zjj'tt1·iHO (JiYU:tt□, f-J.,': Yl I~ f-iliirH-iN) !¥J -mi 

7}◊ 

[O 193] 
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~ 4~: , .e}</lHk rf:I f1:1: m -~rJ'(fil t[qA s I c , CMOS.etrr L It ;j( ~i $, g; ti: ;j( fj'.J u1l:l )I~ J)J t;t\~4~: {r~,f'l , .exJt ff 
:®:ta :to iH~tE±thP-x ~H,~±th, is: 1~HW1'J:TIT c~:tr: ff.)\1tJf:t:tr:fLnRAM,R0!vLPR0M, lt! 1-'l=, IAl ;fr-tffiFL 
~~~~m0~~~*~~~~ffl~~~~~~~~•~H~-m~mm◊~-~~$ 
.• 'e,.! ;k_!;l: j;+1. 1---i:, •it'. r[i[I· 1'!.il[ fi[1 f-;-1 .:j:~ ;t-+< ,:<1•.-r• ; >I: Jl-1;, .'\f( ,{t_j_·. i'tJ t<).!'J ik, i'tJ .;+ J@· ln +$ iJ< ,{-,:< ~l]. pT I' I I' I - f1l1 f~\, :,;<'7 f1l1 .hjl'J .f ~ I.1\,:/( ! _-;;;;_.l;,1.0 /,,/'--!}m J/'\; 'A: __ r----•1-'!..Jl ! <-;.J,-T'--·11-•1-;J Y! ~fl/ ./j~L/ j\,1--i---.1 1-•_J 1:-'.Al:".A 1'"f,.-j\l__..-', 'Tll~r'--,, 

[0194] 

1}1, :if: R ,10, f~ El;L ,,_. +:ft -'£ 1t ''. i~. ,S', ~ F,-f J- 0 i:j:1 .¢. *fl F;?- pJ ~' l /7~ fi! ~: JJt. l/: ir:ii ~/! ____,______._,."'}:.J-.--1 71.,.J ·:Jf_.;:.;. ___ L.,,,-,/l.J.,...)(,: __ .. ~ .... n,:r ____ .. ..,-'-.--1/ n,:r _.,, ')J_,_ ~ .. ?K:--------->./ ~ . .J 

~~Wffi~~~ffl0~*~•ft~%~~~m~. 
[ Cl 19 5] Wu ~ll ' 1r ~t JIN-;',} [iJ !}~ 1T l}~j }l] /d }: ;;;; ~J '(~ 6l F f1T [.Z ;~~ :tr tH l\3J tlJ fKj '# ' * n. riT !)J ?'r iJt 
~~·~~~~~#~~I~-«ffl?A~~~~~M~~~M~T,ffl*~m~mLl~ 
~ffWMm~~~l\3JI~#il~-~fflp~~~~#ffi~~~fflp~~~~~Ll~~-
f:g,m* "t~ t@-®~t Jifil WJ , i:1r rJ ;® 3111 mm+· r tt!HW§ }~, r:1(1 i~ Jt JN ~il * J:®1 ): 1x~ ttw 'Et ,, 

[O 196] -J};~ ,,.1: /;;+; fliljFf L') i:-1- "<,j· l'!,f.l :i:c;:: hi,fffi 1,1,.~, f,J,· ..... /.'1-t}i 4'' ,.,.,_ H +,-r··P:l'lfJ ,_,. r'i:;i] ['-/,; A. ,y T1·" +Jl ·fH: j'{f ·r',: f"i,/, tr,1 
----~-';/.-.,, /Jt!:i. J/ .... _.,,, \ V ! /\ ~)I/)'~ ~·E 1-=!l:t .... ~ :..V : t:=I ''F, li l,l i .,<.___,,., >---!-.J .,.--...,_ ___ _ ,:J/E ,,, ... y:,_ __ !1=--=1.J /i.X :-, -J 

71\ 1'1l:lr }i!.::Jf:1 o Ali1i·f;[1 1·-1-,_ #:. stf--~1 HMD,,,,~J r1;I 1,t r1;I .;4; +1,0 -Jl·J~&}fb J,r,1J r'i]" ~~J ,10, • Jti:;:EEI ::CV·J' +.¥ z;,; %/1-- ;'11 
,1_. _.'EP.. , 1;_,_".A--.t \.R _,..., tJ ,,.)/\. ,,.)"'-1v.~ .--;:K/Jl!::..t/ __ -··"'"11 ._2A.ffi, tf:E ___ L. __ .. t, 

[0197] 

r,';, 7i.ilj !'+! r'1 f'K1 ifil 1'i ft -- Jl:-t fl~ ±r"i rt, J±: fr~'] I ... -j·-~ 1/ J±: r'.fI 'iJ\.. g ri]· f11:::"° J.J:f,1: ,;, i'1 .::J !en J±: :r~ 'i;\.. ~ ·r:i]· J)J #€ rt, -1>,;c; 
jH..,i_i. ,tt:j; ,-,__,'l,"/L,1,\10/I_L ----~ 1· _.,i:.,, 1/---.,. - }· /'". ,, --•-~ r:;i J.J-...:..~" LJ/",,l-lo/---.,. r·,,. ~::+:::~ ~-~7K", .!:-::-'~ 

~ ' mf [lj pt~ ,t ti'!! fr riT [}~ t'E ;;4,:t[h '/n * 0 i"E • ll-.~ ~ Mi WLJ cji ' ~ '.iE T {l xE r1J 12), re~ CfJ {\'[. TI¼: ill 1f 

~~,@~ajLl~-~~~~~+~rm.m0~~Waj~~&ws~fr~¥~~~m0 
t#J.2/if~7} 0 

co ,9sJ {f-J.tt:~iJJm1f1J ~, r1JLl {t:)tfPJ 1etlf41 ( 1J1J.tzo, rnJ-Jm$) _t}t~)t:¥ft; .'2, LU, m-T r~tm o 

~~ffi~,rmm~m~~~-ttffi~*n~M#mP*~ffi~-~ttrj$~ffiP~~$ 
~ffl~~~~ffigffi~.m~A~~~*tt~m~m~~~-~A~*~mLl~~~~­
co199J 

:30 
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TT:'. !i°iJ / ,ft 'ffl.3ft;\li U~ARxJ~" 

[0200J tr r r_:!, :l(,+11 tr0AR/VR11t,~;~, /k;:;; /-fj r=iPir1tft JEJtEJr-~EfJit ~tf11;t,.1J1v. 0 J~~ l~c; JAq9' 0.: HJ ri ss 

[0201] 

«m-~a$-®~~~1~r~~~*•fr~trm=~a~*ffl~~*~~~*•·-
1}r- A: /i·1'li 1·li1)TIT ~'} ti··cr:1j±,111 ~1¥1 J',i· (" 1'l¥,±i:: 1111 ./t.',,~-_,1,:_ 1r~· "<>;,' /-:rJ· 'fit #'. rt, ,,\' ±i:: C'//JH:ll31J~~ (f<J1j +Tl, li.'P'LJri_" A.R11VP 

• _;, , __ j / HJ __ ,-, ' 
11 - ll_i.)!_:,_ -:!--, 1 ~!, _,,....... ~ _,.! -~-=-E~. /f'-.. !=:~ . ! jLl O :-5R'" ' .......-\J./-....... I .,,.,,_,__> '. Tl.--1 \ ~- - _I.J.,., . - ... ~.L - " \. 

hf-. +Ejl 9'i'- \ pJ l.'l 1'll.S1.1J _Gr;¥:· tY,r jJ: fpl 7J'\...-ffi- ¾ng, ;';· fil ;[±1,,--~, 4-t-i#.- i:~ }.~- ffjlJ,~/7[,fITT ·. tt: iF1 4-t-*· Jf' ·_ :+l, GFrh[, ')J-.:_..Y--=c.·nrr1 ~. /'-1/J •1/-J/J,!-l'J/·,!HJ !=Y=:.·Tµ·,,,J/J,~-!..;1' ... Jc,,.., _.::r-=.,,l _ _, __ ~-h,., ~ ~ _J:-.!_,.:£,,.----..iHJ _.,,, .:::x:::.!I / 1::-1...1)/ ~-

flg r'i; ±t [f1I '.·~'>- :;:::- .He_ rh ,,\' ±1:: §[.h~ flg J}-\~ ;;r; 11J· 1 • l L\.. i)h:J rt~: S'2 /;J·,..m •. _R=l Mr /1 R ;1 '\fR ~ !@ OE1j hr] P'·lfJ';' 11T I' I 
.,. __ L.>---!..J/'-... ~ ,-J .:-::=.e,o__:'.'"K. l .......-¼/"'- j' x..L->~_L.I-H--1~"-...L tAJJl-lL.7,_., N~f ~.a1'ij ~J'.)Jl.,.,, -'-L1,--,._B~ \)/_ /"• ,.1l\'. ... ~..A 

[0202] 

ni.!7.tflf=. o 

[0203] 

PJ Ylttftf l1. "ti'lir·80081-.ttrEtM[fy1! 11J ~; '.!t±W.JJ$':t26]0f.lJ/E!Y;~;5·$':t2680 ((Jilt.Lo, 1~ fJlffl 6 If.116N) 

B~ -m~5} o 

[0206] f· 1&:i*i_!f fm .2 . .t!x'.ft iIB'82 l, 15iHR' [§ ,t)t-¥~822, pJ fJ;!,tt {§ ,[;'l,y~(t/H/i'f823, P} 9;!, tt 1t 
,W!.~ 'j.~ 824' ~J 2z i{it 4&8008b A1tt?,:~ilfl ,t1 ab fi]:- ,tab ~,:tii'iP: £1!] ~:15 pJ [;J */E§E/,{'-t-··' :tft{f-t-· i-llZAfll. 

{}'ff'1}J5:\*~fx o{v~iln, t.f ~tsoorr0---- £i~f;'-5LX.::£tff)r1Jt). }Ik~.E~)':JJftf xl:fi*~200(:J<J ·'Sij5J\.. :ifl 
_____ Lj=: ·\rJ··.'fi:J ':'i'~ :+c-•-f10 ·cA,- v r_+j f;,;. H·\ ~-J.'• (v,, ,y.-, 1ft ,,,, t'cl ,It-,# mt ,'ii"( c:'F j''c t'ccl ±t ii£~'!. ---1• m ,~fl; ,t'0 • fc,1 d,{r-'l't: 11~- +rJ / 

/y f)x. 1,1u .l:'J. i=l ,.. .·•-f'>. _ _x__ • 1 ; I, 'Hf: . .0.: r:l'J '* ,.x 1 n '"''~;,._ ,,i,c Nr, ;jj(L:7.. n .,c,,;,-, -c:F-·nii·, fl .Yw l.:i..: r-: ,c'..-~.A-5'fc·rirr·Tf ; 

wt r3J Yl ttfi .~. ;tt ,r i~ o l£!: 4&soo kf r3J ~J 'akJt ~r: .. 6x _t.J 1t 1/1~ yt.-~ JJlJt * nt · tJ'g c fF- , im ff1J :tm t~ r 
Uf trlg-J l l~ 00 15./~it/El:t&~ .~#;l ,, f?rlizw, liiJ:if'j-:-;J;fylh :r-t r:iJ ~j, 1:!U{~izwiJUizwPU\ ,FPG/\ ,CPLD¥r PJ ril~ 
·'a!11·\.~' tl'¾ i'I_•" :M· i,:lZ f'+jf,fi f'+l '111·1 {li1J fll-1 H~ Tr,' C/1,10Sfa_;v 'J''J'l ±,cf,-+'-... : ~ E±l [;1_!{ H;-+'-... : r,~<1 f;f,'I s;.~c: -,['-1.., f,l:'.b 1·\.'Ytl'¾ i,fti {r+,• i'l_.t; 11.:_,j· 
Xl-.,,~--P::t-'1,~~-l--! /1\..,tt:J !.:.t:lt:j/ 1/ ;;--., t\,_, ~ _,., ,,.:1/'-( ..... ,__.V.,./I'- '.J LJJ.Jl:~~1 .... x.,./I'-.-•-· ll=!l/'J- _/..J: ✓ l-••-~--1'-'--t-µ>'.,_ ! ' ,.~~,,."' 

11:)@; m,t'; o tHt>ll.tfuAt 3} 571,tfu, ~!i:l;;'Si;,f'fwJ [J,(:r:fj:: '.f'Jl'J.fi#i'fJz11RAM, ROM ,PROM, tWJ ft, 1:.g tY: ~'f 
~l~~•i+~filffr~~-f#A;:.r_~~~k~1~1~b~~~~i+•~~~l:1•1~~-~~ffl~A~-~~ 11~ J-Up~.,J(,:_ '_g=:::•'I~ J' ~ ~ ,.; ~1-1 '1!1-t' •--!-J H j' ,,.AL-"..:_L.-ui:)',..j,.J(,,:_ '·;;.h-•----l,-X:,.._f__=_=!..J~' •--!-J ... -..tt.AZ_.•"fJ-i•·Jl::::J-:.:( •--!-J ',,_.:/"-<. 

§; 1"· t~ *-* cp ~ :E1Ji O Wu V.ll ' Jtj F 1~ ff j}s: JJ-~ gis 1~ B½ ti tr B½ i ! • N ;j:Jl,f,j1 rt,,~ fft qJ ~), ~), -** 9¼ §; ** t* 

:3 l 
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[0207] IjJllit:tfi't1 1t18'B >--:'.'1'->+l r'-11,, U1·, 7r'iU1~11lf 1'.i -;--.:1--:/j::J_T,ft,:,J,t,)..i,1'k: 11 D/\/LJ,tt_N (lh1!fQl--l ~1\111)1 );:..-n--1"'-.lµJL:,,_,_ 'J_:.V 'fij; ..,_"I~~",. ,;--•_Jt ... ,1r·.·, ___ '_,oT ,/J'- 1-•I"\.i\.1 l\,1-~·Ri,JY.J," 1.i.11 '" 

HMD2, 35.BMDN) ({g~-P.n, It q:i ,fl> 2) "J; t-Ffj f=1r1J ~J.ll!Zi:iT [)J::r::1I:f:E1iff1 r=u- /i"-1w.m ({?~"P.n, I.it!ici'J ---- -

/,,1-zrr~~) .:¥D/:Dxr=J u l'.ixr:J u, ~F$l- 7~- rn1t1J !Y'.1 AR/vR~ ~ o :m1frt-1i-~~l:hm1)f1J, AR/vr-r~ ~ 1u lJ1.tI~r. 
~

1 i-Jt. :l:t: /,t r1J' fa'!:: '7,+ t_t:.{01 E['1 P1li Jr{ 1-1<1-1~ ~{J -•f·rJ / p_li .t}"'sUh r-1J' fat· '7-,+ ,~ 11 /'\iI1 .:J_;_E,= :~ ••1'• fJj t'i.Ub',JJ°? fta __li; _,"-;:, . .>", ~ ,.Juf\j /.., 111!.._1 ,j, ;J t.,.;-,,, l=T .~'> • 1 ,..-.,,:t.l: ... /4, ,A ,.Juf\j_._h./ \_,-1,-, r:q :J 1l 1----1'.J / ...._ -., ,H ,t:,, O 

[0208] 

[0209] 

( 1tJ1J-~p' l)J >=f -~H~ ';~•-t{,~f~) 0 _iry •4~Jti_i)U1 ff 1¼:ft'f Xf!, +0 Lt' ~.~f2?tfftlifJJi/}2G ~jJ !;J ltfil ctN\~'l&!,f[&~:fY+ 
fij Lit f§ ,g * "µ i'f JiJ I~'.; o 

co210J Jt fit'. t!~it i:iJ [)J i 01} v'.Jt~;i it }/ti. ft® 35.mPrt111ruvn ¾1'i O 11.;1-mi~ pJ tJ /m J,'f1iWu -P.□ £-PJ!i: ,;, 
Sb ftf ~it#, (19u~~l, fl1i '..t;t§;ffL{v_t'1.) ,J:f ±j fjl B{-J ~ ~t;[~ ( fyr]yrJ' ft:: A)J1,9Jt § :'t tH~Jffj L IY'1 trH)L) '.if,11/ 

Bx. :Ef i:~ z >7~ rr'1 vnf • ~Ii ~- Jm %- o • JJ-.l;, ~ lilli iJLl riT k:J, ;¥rj Jtj xJ ~+;i}~ :~r. , ~ rji ;r\'; }~ ,~r. , PX~~ o WLl t.m , =-~ 
.:::i::.. f:'z - f - ,l -€6 I ('] 0 -• r:J ---.- ', I ' qli ' l -- ,l fi"·· :;fF.i + -i=-t' -=r::. •-•-, r1 j 8l' Ire 6-!-T --j ·•• __ ,_. +r, J fr --.-• v- -.-· -B", k --, ' ... ' ' 
J :rt· ,.;J.x'.J· ,i), it'., iti -~,. llj i:--.A E :."~ /y1,;{'j''#t1/J; 'r 1 ~ J ?( 1F ;f~~ ;;W ,;'J )(i. ~.}K1"E v'c:, fTlJ XTfcf'J' ,t':.., Af WJr} 

,1~. PT IJ-lA z~· q:i i~ut o -
1t~~j._ tim1?uPT IJ- ~&:~r:.l!.oJU~tJtc * r'1 ;tt,fihl~ (Wu ~11, ~fttJtJ r /I";) tt11i Jt 

ffi~.*~*M~~~&m~~*~m&m~illfi~~-
c 0 211 J (Ffit(I: ' ~,.,,~ fit ·1'#. [~~ ri]' !; l JLR ';)W e=j f}\'; fl§. ¢t'.1 Tf':. r 1 ;.~ .l,,J,;- 16:: T. ,l' 0 el: ( 1 ft;, AJ{ ){of: ·'ft!} 1,R; r;;l. rff j)J. J?t + v~_.1--,, ,/,.,.1-~ j------11\.._.. _.,,,.,/-... .,,;,i/,Vi~-:.-:.i1J1-,,,.,~·--""-' _1_-t-,.J 1~1-=I _J__ __ , 1 ,t-t=:. r~-Ji ~-E-LJ!1,/•- ""~- , __ i_ .... 

mp ~fJ {;';r_Wi.flJ',E[tiJ ;~f$xt1Ul{1f -~' ( Wut~J '3D8Yt ~,J) 0 r'iJ ~-·~ 1-tiT r'iJ J+jfir 't~~.flJ fij ,P ~1(JARilil:J[,f\J2: 

mm~~m~~~h~~milim~mm~~fflm~~m*-~+~~umm~~$aj~~ 
:.:i::. pTf:11:: .*1j 'i.t.1+i \:?. ri, ~-j·if'! !t-tf, !IJ 1~{1 0 W1j [iii' P:1 p i~]i-;~r1,:t~f"'J ~ pr 1: 1 ~ ,Fi\r•,1~,•~'{$[ ~ 'r:;fi-C-.k',1'17.i?'. Ill'{~ ,J ~~J,.Ju ... ll/,.J1~t:,;/·LH,J/,,/✓ '-F''--rJ1• ;-,,,'-·V 7'• ,,,,,, !---'--"U _;IL,, JJ-..::.•-lj_) .. __ L~:~,.,-,.,.-!,·,~"'-..-,1--!)LJ• J;,YJ2,/, ... ,_..... .. !.-, 

[0212] 
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[0213] 

[0214] ~ift}tmfl17LJ ijJ ~) it{~'.9-~{qs:;i:~-~- /~; [[f 1¥J f:Jj}2,'f".to iYU~Q, 1:[f\i!JTIJt:$:fPJ ~ 1'J:hJflS~VR 
HJ l;n :'i<, ,,,1-tc1, c:1-\; 1A +1t rh fl[] ,f.,i, h. J:,: ·W J'½ 1.rr, r'1 :'!{: ',i: i_1·1,· ·x1-f JJ::1 ¥l - >-Hr' '-1.ttJ f'iT !.' 1 ~!\ it iJD -tp if'J.. 'iilj ~fl; {H~' +,i,J 1Tt:J 11) l, tl~J ti ,,.,A!.),: ,'-]Li : 'l' (:.,;,,, _J-.,. :·t· 1._L . ..,,'.-!_)_~-' J __ j "!JL, )\\' :.-, _) _-y::., '+--, ,'J ;:::;j,___ 'l' _7fj" 1r--t1 __ j HJ _) .. // /' "!JL, J-t-j ! '~l .J.-- !h'- .'<-!.'-~-' 1--

tfJ t:t ,8 oJtffuftl f1 i:iTtl 1;8e1Jt;;J;1t.N%(.mTIITf:1<Jtx0t1 (m .!~, lJ{rf! -~1¥t -!t1 PJI::~" IJLl_im, Jtfit1.HJ ,P 
~J~ 1 1·1=1~M~~1~~~J;1~1~1~J~~~~~,~~-~1~~P~J~1ffl~fiJ-gt1~~,.~;~1~11~~Jyr11,~ _:A-~~;_ ..... -1_.,,.._ __ ~:f---=--=-lr-1 '.J ., _ _,,,_!=11-,X!.; ___ ~¾ ,,, ... _.,.,t--t:, _A .• ,'-',_,-1:,~ _ .... ,J:..,,.....,._J-• 1 ___ ..,,. ...... -1-----'----

f';; ,8, riT U liM¥Ll1¾ -m .FfiJHMDCfi, ~ Af:% • J'fJ Pr1J~J~f1J~P¥x,L~:t::.Jl,(ti cjft&J o JtftkJtJ;=i 
:'1{] -}Ji] ti1 r~J- !) i hj. +it ;'t r:i:t trr ·i~" [[i] 'El 11cff ~ ;'+1 p'-1 ~ 1-';f,1 1;i ~ it~ ';-t ti~ 1i11 Wf Ll )i,] fl: /) ~/r·-HMD rt1 tt 11fr -~ ~L.T,lf.../,-J ... "'/ J __ . , .:._._~/..,, .. ~~- _ ~7r-' ,:-1-J/ 1-l'J ,,t.1\,)0 ______ J'-...:J!.!:.J:,,~ 4 __., . ... __ .1...,r--11J\. , ... _~tx... -:J 

+?,.,-?-/- ft:'(c 1'16 ·(ts f.-1 ~1-<'- r;r1··~:"' ·1'tf [%1 ql 1:/cl: ,f ji:J;hH:MDi'l{J -,;c lr:i[ j_) I N1 r1-tt-f1t;H[11![) f- /1?. /::-:- ;;I;· -+h-_-~ ,;cc lbj ,(tf [%1 },:,1_,1_.,;3.., r:i .f,l-lj H•LJ~Y ,,Jr;~ 1---1,L\"/rj.:L __ ._ . .,,..., I~~-·· 1----1- j\.,I_ ·•' _J.,.,_.,."-.·i---./"..., .~. ~--•-~-'..LL -$~~.}191 ,'-L.-! 1---1Jl.:.,,~O 

co21sJ JtzJ~ r ·PJ mt?ti!~ c vutm, 1/11:~.'.& *, :i'J-MJ~, ~iw/ilii:!x.H.lli~t 1J) , PJ t2t ]%-;· ;0-1"" m t 1 t'fi1 
~~IX: ~Bf.J :f:>Z9J:~ fJ9(J;}JrJritfZ t~ 'N-- Jrrdi1~ l~P 1:~;~i 11· JtN.~m t 1 

"
1i mr1T~·t1i"lf.x,Jw JfitJlHt''1 rz 

J~, * -HJ .F-tf:,,·fjJ ~'), fJg~t~ tUxtiRJ[5·1mr:t1 tff-t~j (jflj IZ[I, riTf!t /r::St frl} 0I:iisti] fXf1l mJ:ic:: Jr::g;s1tt 
W1' tl:t· ,-'-, N·· ,-., --·-r I\/ ., + ·r \'l) r·'- r+:J 4-, / --j-' ' j) ,., •• r+:J B ·+·· r+:J' !-, •1:1::- ,-'-, +./,·· ,_ I ----r I\ I '·[ r+:J ·r f''l ··'·· ·t•n jJ.J.. 
,,q) 0 ~ ,cc:..'. 'Jc;' !ftt WU ~1J v)., )\~ j • i 1',_IIL /tj /l'~l/ .8_.x;Ald_llL /tj 7i:_ f=l m 8'1 "~,cc:..'.9dJU~ 1~1j cl, v).,,(fi n:n Li ::L ~-J;J: 

[0216] J~cJ(fl)j},/_[:Jffi*ff?f111LJ 

[0217] l.lJUE$# jrij l~8C, t!:$-fOH1:T1J)_.:w i'.:i%840ITT?ttt1I1JUr~J U,'E)Lt~~: f1)1H·ij:,f}l841, mrftli+ 
~1=1 Jt~ Ci m wYt ~1-1r J:: tfj 11:f ,@.: Ll I}(·E1~it ~ra ,~,J~ 'l (J~s42, _,rc+j r- 10 fMi 1-gjz•~ 1; -t- J-f3 ,P J1~ ~~­

tm H"'w-i't0 f@ Jii!," {1iJfi1J, tm i:t-lf-i'l<J 1@ ,~, PJ tl §1.JijJLfnJ f@J:it, f3fl :ftf@J~,, ~iwt0:f_tgf@,~- r:p !'11 ~ J]lHlJZ 
* rffi O 1i-1&s4or¥1 -11~:;tb"fti: w1J riT u,~,:ttrJJ,1,1nt63otn/1!.t:1.rit6so ( i1J_1,t11, ;fJ JJ2J [116Jtn6N) R''1 -m; 

[0218] 

~ lJtllWU~~riJ ~),~~ HJWi {Cf, !t\ {Cf 11.iUtitl J~·ff'J 7:I :i:t~~J;IJl o 1ft1JJZ11, W: ~84oat -gis 5} gJzftgisriJ ~J 
1-&~ifJJ~ 1'1 fth·xtf~. ~2oot¥J ~fm·fr, jtJ:~ w, t<rt:rntn.f=riz□ ,:;$::•'k it, JYrtil1i3J~8'.Jtm H·JrtJUIJ/ 1cw, t9'.! H 
~ t.'c: § ±t r:':f .!&· ){~ /x_ ~ ·"±' 0 ; ;,f~ 'fl} I'./ ;~_ff. }+· 1u;1 ,~1', fc:-; ·c'r A;!\·~ :C:L .iiiy ;,}' _;;,::_ ;,t, --1:;:; .:r.·- ·f'I:: 1i1·1 l,_r;,1 -ii,] i ·J 'T f:+ .b. [-'.".(1 
-rr:t..::.1,t."..,,/~'-..--f---qi.:ro 1;,,,.-.,._"£Jr,_, ,_.,.,J___, ~A :lY-.A.9, =,u;JJ<.i.~..J~:+; /.r-...,*"'-~!-~-~r,::-;.1t. Jt~ ~~,,y.,_ J/;J_; .. q ~ ... , !'---1=1 i::::t ;::.s.J 

113.:r~ 15½1ftg)if:tfJ *tn c wutI1. flf+~rx .hArU t.J. 22.:ttim{ijuiznPLA, FPGA ,cPLD'~+'fi r,ni~Et.:i.2'. 
f~, :~£:§-AC: ,Pti {T. .ffi :tt□ 11U :t!□ AS IC, Clv10SB}~TTLtt :i;.: ~ $, lt!tt :f 8~ fr§1 ~ J)J ~g 3~: :'ftl:li~fl, :~£ Jt {I Jt 
f;IJ.t} o tH \~ ·f"!: }!hJ~!( y~ 51[' }tg , lt1t<2 fr!Wt PT ~J tEff :1/'1 lf-M1 tE ~Ii RAM , ROM , PR O'v1, lrIJ {q:, [)~] # /f{J;;t~,ig~ 
~tt•mm~~M*Mr:p~~~~~~~~tt-~E~fr~-ffl~fflffi◊~-~~$~ 

~~~~™o~~.m+~fi~~$#fn-~fntt~mWff~~riJ~~-#~¥#~~* 

[0219] 

33 
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' ' ' t.1 'Tl,, ' ' ------,-• 0 ' r • i 6-r. t1 { .:J • ' ✓.-,v, I t I C I ' ,:-/' '.'.ti' ',' r H r· d r., ., = .----' <;:;1-•·' i C I rtill9'1rt,J!f~,:']fr-:It 1:L'\c;lt!J i,;L;,,,,t;=i rfH,~48--·v.t'£'i'J11H:i:i-fi'ri':':11l11.'fr!iY!~~wr---tli+JlfJ1 [£ll0] 
0 B1' 'V' ~vn rr,;"•S· i j -~f~ t .-,~-·6 .-l''ll'·----<l,C,•tssG (J''"l ,-1c-·..--1 '·f~· v1·-I Ql-,fj-,n,>v/ --.--: [llj ... /'. •11v •'1 .-1 '1/-----·tt-t-\ IC -1 L, ' l J/1 i ',±' ,1, ·, :;•::-----3c' -t-•;J-c' • f tj ~1•1, ,,,. 

.:L] -~~'-tr '1· ~ v .;::.:.¥" --v -... -..:v..;.-•'. '' -~h -¾:;---/---I ----·i' ,----U · ;f:7--
..-:11137 
j'"",tt L?ii 

' f,tiQi'fi'J{JW ,__L(I/ t,:q =fc'::>i_•t r.~I 8-fv..-l (Wfi G'li'{~L~;tj, .I/~'(•(' (lj,ll]-l _____ "¥, E ° C('f-"!)il. ,t,;nc >1Fj J::h1,V'l:,('(~f:1),J~7([\ +-rJ (_,_Jf;:Z-L-/:JJ_·L«J:5.Z...r..,'>-· 1-J1J#..;.f:l:'..,JC,.) Ii\( y---JA,• J:uC-J !~! -~7>/'✓p, ... (_,,Jtu::::1~8 Bt•--/-Ll;J::V(,(,µ.i::1~8 

fl[!!/-i>~SS6 QJ'\1-l· $JN"~'rJ [t10S6'J,c~~!) iHli' H1086?f~~[f-) ~±(~~;JfHi886 GWH-tfi ~::: 
0 

ZS6 
[--111i'Ji ·----r:J1 ·r ,. r.1 r ' i,11£ ~ 'i't; _:_-c1J "r,:1 y:1 fr1 o ,. (1 ~19~ ~t: .f-:::;1 £ i:s;,1 I 1 c:1,"' ,(F-, •J· t'1 r~1 HJ/ fl f) ,~1 ru: )_;;~ ·;p-'tlf1--( c..,-(. 7 oJ --,TT,• UJ:,_ C,l. --,;---;--;, r\'.~,r~-! --Y,, ----· C, ··-c'i:Z. •'---.-) .... t.l.M ---ry-,,~ .!l'{jU:E= . ~'1'•}rt•t-_J_ _lt.,t_.,. 
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l''. ,._ q::J J'·• ' ., .. , ±t ~ . .<.. 1H:' ,.L,µ •• 1-•1 + ···J" j•I ·+··fr·~ "Pl. I=: ::f + -'--npl· ,_ j' .. J ft' tl ±t ~ ~A 7::l. 11, .. a Z !BJ;. ~'F, o {t~ cc,c-:'J;- !J~!,/i! r·,·1 , 1:1 cJ, 1:t *JJ:<:l1 J -=J '.1!1UL1 . .1 i)::.. Ei J;,l·::t::;-<'F- o 

co221J rn rPT ~1~1J ~1--HMD1ffiJ'.§i1J 1iu - -t-GPu i:J:i 3+J1frmittGPu*tt x.1ri:;/;j t·m1m;l;tt11" ✓i1*" 

f.µ ;/}Ji; ,fit' u .. ,t:c. =t" tr., ic,.~ rJt·I 1,,i, ·,J:. h',l, ,r;n jc:· rJt.J lccl, ·,J:. h'l . ~ /:'-- 1,,1 .. .Jee. ,=,r I\[ .*- tr., 1Hi );-.. ER ;•'7 1'!] m 1Hi /,I'- ER_. ,•'·1 ·l·1·: 
\.: S x_::i..lt,,. :--- ..,,._-.:'-.: ,____1__._l~'<-"J_~.-- "l-6~/l"l-l/1_-fl~'<-..JJ •. ,. "1-6~~ : _.._,J_.,. I...., t-i tA ....... ..._-.:'-.: rYJ : ;-t-J "9-- ;;,r,-;:: r'/J ;-t:J __ . 

f:Ll /l] G PL O {71] /Zll ' riT Fi~ ,{J IT:~ 'N?} ~ ~t ~ i'~ * tfJ • ··r E1X. $ ··r Jl~ pJ ttJ }1 f1r lll j~ 0 rir ~~-Z 'Ft /<f#J· 1'- tit 
t,.i±: ... 1:£ :)( ,tl:f;,.±t .. ;.[~l Ll\'J;il ·(iiT~ Tf:'.:. ~.1-rm··,,·K;,,.1·f+.,,l"'JPlT 1 • CT(') T •1'1\.: fn r-,"']., ~[/1 •;?,,Ar r'JPl ~jf EBs•,l· \1 ,f,r,y'[!-f1n fil/;'--tH=l ,n,_-,,, "----...... ,, ,, ~~~-J u ~i:-::..:-;:-i,,,., ;,,.\.. rr ,,'I .,,_l_._~~-,J--L~ 1- _,,,.-...,,,. "---'-7 \. ., ... l-~.::J..,~ ..... r1-1, .J, ~-~::J 

f=1Ji 1'~· A t'l c rIJGPU) , tE ~1-GPU,2Js]j)''jl;'.U;(tfii'j B<J Jlfif [1J)f; nJ !:), l41'f£'%.ff: i'·GPUrIJ f'f,ff1-1tr o 

~J!:!;.~J;11ili:WU pJ ~)~;fl]±fu i!f !~iJ;tJ 5$~~lWk m f Jt (fuGPUtifl ('WU:ll□' m f2/~ =m, m f 1 f*IJil:tfJ HrirH 

.r·i I ·s: /·'¥, ,w ,+, J;,', +· u. {_L >=I CTIZ'.. ..++- -~, /·/•· - •• 1)u ' ') ·'ll· ,.,., 1l•I/ ,±, ,,: •• ir,I ~" I +d rrj .. a:• ,.,jc; ,,-1 ·;=., .f,L ,C·F• ·J·'· .. ,. ilri: / 1 r 'iln ,Tti ..=r=, 1';'2 :~{ !cC ti )fs, ;'J'-. p 1c1 ffi ••. G : L a ,J 'rff % 0 • • ••• c: ;'Jc, )j[h ti~ p J l:A 1 1'1.J )+ Mi :L:is ~;,: 1 f 13': ftr1 :/, "f-

f@ }~, "~®'*J\miY:JPTt.l 1't"'=rikwI -t-t~t)ut'1f.1>[[::t~~~fJ'.1f-5r~1J1: 111:: t1-1rif ,. 01JP0, i,i~GJ 1u pJ u.:r.ff :1i11 
8B iJf=1 ; r. ~ r'1·J· 1"0 .... e Pr J:t.f+. 7,,1J 1·rffi :"6 /';r f~cl J,,," ·J~i ~ I .::t-t~ 1 ! _:71·--1 ----- u _,_ .... -r,,1 :;.,::: _::-;.,•1 L __ ,_ : u , e .... c 

[
0229] .. ;lJ; '4'.,h',t. i,G[I r'i]. ',:)l 7.F .. .... /,-.. i:,X] .·,rf:; .:::Z E :f:t: [lJ ffi ':tf V,fi:: );-.. ~ . . .i=c.:,t.c:=t- l;±,: ..... /,j'-l,J_h1\]) . • .,;;, [r1 T· /;: 

_.,..., ,,J.!. lY~ 1- _,.., t:.... : t:::...:, / -J /'J'- -~Ju t ::.>-< :-4 •Y...: : ~._e. ~ .. 71\.. A..'l'J 1 i~ , ! / tj ..1 /____.1____. 

~ri Jl J:l • -1' m + :,fs• ~ri " i"E • .Ltli :st ME 1v:1 ,+1 , Jlt fjfJ ro T -* ti'E i:1 J PJ n!: • ~t· .::t Nf: ~ t-mm" 11j 11 J 1;J 

:liJ ·i"-HMDJ!f1i 7f.li ·1--'tt ~-* t1t~·YJ ··'!''HMDJ!f-ti7=fiy} ·<--~&··~ 0 tf]~j'. *fftaj~) 3t}~.i~ 
r)};i 1"-j I 1 k 7 nl] ';';j ~ ·)""(· :l:j: ~ m /I'- .le; P]. [.') '1ti ;)}t, r,s\=j [] 111;! fl',J;- ffJ 1ffi it rp )·""(· :l:t: JS' ;/'f'] '.Yi(pH' I /J: ,l. +,it1' r,s\=j 
l;.J ~' ,...___, !=1.Jt=.;1 W/,,.------j'-'"O,-7' r ... ,J •*i'-/"\~~ .... j:.-lr::1,, ... ~.'---l?.':I U/-....,--=y:..l) J\>~.., __ J..,,, __ ._x,_f 1'-

A!ITT.J~fr'1·]·~~-/[~m~~[~~~fil$.f,•~~~.ITTJ~·1·1tW,\ ,~ • /1 ,-1_. m,, ~~'_J '.j~J---1Jf-L,/---..l<-- .--e"'~ -t•,:J)_t_,_o 

[0230 J • it~ 3t; }Jffi 0'Ll 11T l;J, ft i!f • m Hj P ,ff JH iiJt 3". !a'. Jc;· t. ttJ ~ Pl tw fJ ~(j $, 1' HMD:;1<:: :J'mJ)Y: 7!<:: 

ti 2:;'fjR:%- evu:tto, YOLTUBfai£FACEBOOK) ss:rnMWJJ)L, JJLltzo, ~5Y,~ :~ -~tfiiJT~ 1~Itr~V(;Aiw II If(] 
•·" .. -· I~ E·' ..... ,,, .. •' l'' ... , ... ~·,1 'slo.r,t("f"1 •+--'--·[+•..<·, ,;.,,.11L'•·• IH1 ,Lia ' "'· '··Jnr' I ,tr 'fr.'lv HD Ml irfa fJ :fll / !!;<,,& ,J,3j¥j D c ;;3: 1 ~~ Y.rfu fJ r1J ~A fk 0:Y a: (1,J x. 1~ sf,,,., x!r}. fX.:t.i'i o • JJ~ ~ ,fffu jyl n J l), 1;li:,'\'tll~ 

z;)J ;f'lt Ff* ;f }!3' $, /t---HMD " 
[0231 J :1iF ,~t'r!, 11.;;: ·c~,- .\lj'. sg +$'it;! [ \ □~r . il~;. •;-,: 1';1i;" {7,;[1 ;:f1 . fil/1'-1Hv!I) iiJ L:} f:1. ·1:ci· .:1t l1=t ;::i s· ;,, :t1.\1 o·· 1'1l;Wi1' Ji,=;,:-., - __ ~ _ ............ J _,> 1 ,i:"' L.LJ ~~ -.J ___ _A __ ...... /.Jl'-• ~- ~ l 7 " -- _..,,•, 7=;i., ..,F / .. t---:.i LJ - __, ,_. J. 

1r~ ,,,. J ,-:/ v 

11'11 ±J; - li:!;. 1w ffj ¢ . wfl; 1 tj.., tJ·~ wJ· tt1: 1·E- A;* • A1-- .. ;c,· r:'i1 ri.J ...... •·"'-r ± rr1 P ·r·"rti tt ,j'+b :1ii,1 'i'i-:% wJ· &r: 1·E· iJ··~ cf/-
.,.! v '1- -- ---------'- __ _l_,-. 1 , , .• J _/\ T~ 1- -• . !..,o .._, - - _, • 1-•-• ,'~ - sJ , '.J !-I ·_ ....::.r:::. / tj ,' ,. , .,, , ~ '~Ll' Ee! i---1 I J w - -• 'I- -• ,-::..:::, 
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[0233] ]J~tE$*i [~1] l'B 1 OA, ~{(,flI,:Jt,i~~ l OOOi'fJ ~~vi {fljPJ l;.l 'e11i1i: [5{ iH ~}lj ii'i' 102 l, HJ TiJO}lj Ji¥ 

~ PB f 1 81 ff~~ r£ ['.fl ri~ .l=zi f'.f~ = /.TI / 1 ~ t'f~ = tJ1~ ['.fl fl ;t filJ ~~ tt -$,Jib~ i'J'.J ;;11- ·!t [>:~ : fD¥ frt; ~-1 02 2 , /.TI 
1~ xt NY·it m: .ft l>{ iJ.t w· t¥fI!, ; ~1 Ik tx· j¾ 'f. {~6 1o23 , .l=f=l-J~ EJ Nrit:: ~ • ,93 t 1 f1i fii·it ~ : ,93 r1 ·w~ ¥ 
;t:t;$;i'}~lfi~tfJ ~: ,i':ix o t.-t =i'& lOOO(f,,/··-- ®'%Jmi 17JiJJlJJ1i -~t@t&: JWfi~1Jtl;tf&=t1r-f1-iif 1024, ffj 
.::i::..tt.::i::.. rrrw i:0. ,ff, rx x,1• VrWfoWVJiJl:,,.1•0·i"·1'-l.' ,{. fB HL1:".r: VJ~ 1 ooof'l<1 -1t1.;,,t:.!J'ili 1,,,1Jwr r-,1 ',t:.J111 :-., '11 n1O 

J __ :L JI' ·'-o---•-~-L:l~•---• ,J,/ ··~-!lJT- :;.,.__~ ... Jt..7G./_.x.J-11-,.J O j"-..t'tf ,-•.J -----.h E'..I/ ...,/ _,,\_h :7!J/-.;1Z:-1. 

%r 10000<] Jtftrt~·IHt r11 0<] f{f ·1"81 ~,l: ir1tW1)§fi1J l), ~f ,4=! ~ifift , !i:X ft ri..xJtfrll ftf}1;J :i:t*~,:tJ:IJl o 1§1) 

Pn, 1~ %-1 ooorr1· --·'ff!i·ftlDt:'.'2 ffl~Pr tl:t&r.~-t;J.ffi:'Jc:1=.tf f:f" &:t:1mii2oo~r-1 -·'ff!1fr, H± ----- tt·1ttTI['l1i fJ°Pn * 
~t ,t, J31i·Jtnl-ts1 tx tR !J-Ju 1r~,.~, t¥11~ 1rt~ 1022, tx j¾ ¥~~ ,;¥11/ 9JtfiWr~ ft-% ~11111, p;,;1r~,.~" & .i£ 1 oooJa".: ,ff 1;J 

tu 1~ @~ rix. ¼ 1'r. H., Jt' * jJi :tt * *f~ • ••• 1t'. r: 11r: , tm Wu t(u ~J F tfi it r,1111 ✓t.1~11 s H'T :tM i:E (:tj w~ tJt o M 1-111 , 

fi~f+?tWI,}Js:t 1iT \;J [H'?i-~O WiJ"~OPLA ,FPGJ>, ,CPLW';fr~nic:~i~~f(, Yx--i§ *f§ (if§ i,zpPJi!iJOASIC, 

CMOS~TTUl*/~ 1g gttsz.* &j fit] iE :r:}J ~bztf~ ti~ fq:, IcJ.\~Jt 1:f )@, tllif o 
0~'ft~ t'Hfuf;]X Y~ l.1j,tth, 1tAr:: 

p;i.; fEf-"i:iJ ~Jtr: f'l=::1/'3{¥-fiti"{E:f.zOf<AM, ROM ,PROM, Em ft, P~J:frWtJl~U~ i:t-'fi-tlLqJ t:3l;:r1-rw;1i- f[n rep (l] ~ 
t•1 r±:i hi, :ttii' g..!?, t/t 1'+ ·l"ir ~ %ff- +J, 1'·J. q1,, -:f'E·l1'.Wti:1-+l': . ..-;;:,.o,;1----,.,.,_ tN ;t' ,.,.,.Ji't+h rl1 'il::L!Jl {hrjf11·1 FR .:+:..Jl, 1,.,-,.J':cr 
!'..J j_l_j'.)l,..L....J-_:r~lll--=!,-~ ,: :;Ff~-1'.--'<.-_E':':L'J;·I.; 1-l..J .....-L .~-;::-1x.t'J~--.; 1-1"..J : •""'.~ ___ 57: ~7t,..._7\: l _7-..,J.-,,..Lo 1/ /'- ,,m .J .J/\i -4 <.~ 

[0•2·isJ J:O"·t--~,-1-'-J 00 1c·r) -,•7 0.u,n=·1., 7 • Z::'*1c)"")-• 1,; ,_,+-.C--"·'" .'.U.,n 1·)')1 ""11 ··--•"-'-W"l0'1 " ~ ;)l[J /d=: tz rs ~~.::;:1 .I ) !i ::3:;,' :r1rfi -- t~! / 1-1-- 7R 1:)t l 1 { p J ~). ,'B!., :n-'-i /~~~ ~ .1.lTff.i -- { l) .. -~:J ____ _,_ ,~:fl! 1--~ ,_) L, '> 

~ =!Ltfa U 1033;1<11_!.fi[lJ}Jm U 1O3tl om -HMD 10% ,_!.fi JlMD1O36;flli;fi =rn\1D 1037 ;~~- gµriJ U, fifJti 

_zt f"fl Jf;;~ Jkt"ft l O:JO(f,J x-t /\\ZY~!t n O l¥1 JI J %~ ±"ft 1030 l'iT l2.~ .:iitt-{i: % • HMD 1035' ¥.=ffvlD 1036 

;rDfil; :.HMD 10:nrt1 m~ ·1'- H(J8!fl11.1;,[1Jt,L 

[0236] JJJ~if1'~ j"!=iJ [tj l OC7=t]~ lOD, .i~ ~>t·HMDPJ L( F1HJ~)JJ:l}%O1j~ 10,'10 o 1J1]}Z11, ~ • HMD 1035 

qJ U JE {v tr im~t~ }~A&:!:, im ···•~HMD 1 o:H:i qJ µ), JE fv tE).l'~ Jj!;2: l35:t, Jt _§_I~/( ·:H\,jl} l 0:37 PJ µ), 
~ l'-.- ·;>±" ., '!i'i ·= ira , ,-.- r· }tr, 1"i'i ···-- ira , ,-; A ;t:n '!;', ••• , ir;·: I i·; I'nT l' / /,.:,) J:-r -7.;', -----~ @< [·x 1 (\ ,< 1 ,;,-.,:r ···-- ira , ,-; A ;t:rl '!;', = 
,~:... UL /i- :'T~' ~ -t'..;~ ":;\\ \., :x.L. " :'T~' -t'..;~ ":;\\ I-\. /p--1 ;'Tj" ----~ -t:.;~; :;:;\ ~ --1..; _::. .... t L_J. :i I=! /T1 !:t!. ~t==-==-= ___ . L \.I·± ! " :'T~' -t'..;~ "~\\ I-\. )n ;'Tj" ~ 

+I.\\,~ Cr1J µJ, ~}§% --.:.}t~ G: 1042" 13-/1'-+I.\'.,~ flJ 1t ft: G: riJ i}J Zf:HMDt!'.t7:4:fr1ft~Bt ~1:7:Bd-t o 

[0237] -···-it.~~tnlii fJU r,J ~~J. ff :fUJ:tbJJ xd ffi + VR/ti .i'TI l't1 § "''f~HMDt-% 1A H1:360t{0J~1FB'.J,t," iJ1!.tto, 

-~~ ~ if(E f3,1JPJ Ll tPJ ·1-GPU}H:tr $-1yjj?(ti'~ Ll _it# JH-)tj f=1 ';~ 9'1 , i'i,14mnq, PJ ~J .~ f 'BJ"!" 
m ,'.1 if.J ;' 2 I fj1 ,If. ·1:"r""1' .w, ') F) 0 ITT_"-'-'1" -111tr r-y;r }!j! ·J•~ (f.'()V) fli.lU;J"~ x7 .,,..__ ·r-1·rn 1·.1-1: Ir,"{!;_ ·f'1·,1, r'>'i .c;;~ 01· I' I .I±::±+ /::.,--: VR: 6,;1 1'<'1 • .-;~ 'Jii""1? ttj / ~j •. -L~ IJ 7f'( - . Jr-.. d' I .)i._ ·''- l=1 .J T•"\_; 1.J 'L V / !-n, / 0 _:-'.J I ,A.. ·r Ffl ' ✓ ~ ,/ u. t..A !-- ~ 'j __ L __ _,.,.._ 1 • 1-1 J ~ ! '/. u. 

[0238] 

-~~~~mLl#~~mm~~fflf=1~WAmm~~Ll~~zj~-~~~~$+-~. 
[0239J -lf~ ~ JJfu WU r:iJ lc-:J rtiJ Jt; cl-ffr-f:tI,*~ 1fiH!t36O1~iti o ;;tt 'J. fMfM~ !ll: PJ rJ :I~- H~ f=1 rlci h'tJ~UHl 5E rtu 
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