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CODE | CODE | FUNCTION PARAMETER
(DEC) | (HEX) BLOCK SIZE
(BYTES)

0 0 | NNPA-QAF 256

16 10 | NNPA-ADD 4096

17 11 | NNPA-SUB 4096

18 12 | NNPA-MUL 4096

19 13 | NNPA-DIV 4096

20 14 | NNPA-MIN 4096

21 15 | NNPA-MAX 4096

32 20 | NNPA-LOG 4096

33 21 | NNPA-EXP 4096

49 31 | NNPA-RELU 4096

50 32 | NNPA- TANH 4096

51 33 | NNPA-SIGMOID 4096

52 34 | NNPA - SOFTMAX 4096

64 40 | NNPA - BATCHNORM 4096

80 50 | NNPA - MAXPOOL2D 4096

81 51 | NNPA - AVGPOOL2D 4096

9 60 | NNPA-LSTMACT 4096

97 61 | NNPA- GRUACT 4096
112 70 | NNPA - CONVOLUTION 4096
113 71 | NNPA - MATMUL-OP 4096
114 72 | NNPA - MATMUL-OP-BCAST23 4096
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OBTAIN AN INDICATION OF A FUNCTION TO BE EXECUTED, THE FUNCTION BEING
ONE FUNCTION OF AN INSTRUCTION AND CONFIGURED TO PERFORM MULTIPLE
OPERATIONS ~—700

702~

DETERMINE AN OPERATION OF THE MULTIPLE OPERATIONS TO BE PERFORMED

VALIDATE A SET OF FUNCTION-SPECIFIC PARAMETERS USING A SET OF VALUES
AND A CORRESPONDING SET OF RELATIONSHIPS ~_704

THE SET OF VALUES AND CORRESPONDING SET OF RELATIONSHIPS ARE
BASED ON THE OPERATION TO BE PERFORMED —~_ 706

ONE SET OF VALUES AND CORRESPONDING SET OF RELATIONSHIPS ARE TO
BE USED FOR THE OPERATION TO BE PERFORMED —~_708 710\

ANOTHER SET OF VALUES AND CORRESPONDING SET OF RELATIONSHIPS
ARE TO BE USED FOR ANOTHER OPERATION OF THE MULTIPLE OPERATIONS

THE DETERMINING THE OPERATION TO BE PERFORMED INCLUDES CHECKING
ONE OR MORE FUNCTION-SPECIFIC PARAMETERS AGAINST AT LEAST ONE
SPECIFIC VALUE —~_ 790

BASED ON THE ONE OR MORE FUNCTION-SPECIFIC PARAMETERS HAVING A FIRST
SELECT RELATIONSHIP WITH RESPECT TO THE AT LEAST ONE SPECIFIC VALUE, THE
OPERATION IS ONE OPERATION —~_ 722

BASED ON THE ONE OR MORE FUNCTION-SPECIFIC PARAMETERS HAVING A
SECOND SELECT RELATIONSHIP WITH RESPECT TO THE AT LEAST ONE SPECIFIC
VALUE, THE OPERATION IS ANOTHER OPERATION —~_ 724

THE FUNCTION INCLUDES AN AVERAGE POOL FUNCTION, THE ONE OR MORE
FUNCTION-SPECIFIC PARAMETERS INCLUDE ONE OR MORE STRIDE VALUES, IN
WHICH A STRIDE VALUE IS AN AMOUNT THAT A SLIDING WINDOW MOVES OVER AN
INPUT TENSOR WHEN COMPUTING ONE OR MORE ADJACENT OUTPUT TENSOR
ELEMENTS, THE AT LEAST ONE SPECIFIC VALUE INCLUDES ZERO, THE FIRST
SELECT RELATIONSHIP INCLUDES EQUAL AND THE OPERATION IS A MEAN-REDUCE
OPERATION BASED ON THE ONE OR MORE STRIDE VALUES BEING EQUAL TO ZEI/?O
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THE SECOND SELECT RELATIONSHIP INCLUDES GREATER THAN AND THE
OPERATION IS A POOLING OPERATION BASED ON THE ONE OR MORE STRIDE
VALUES BEING GREATER THAN ZERO —~_728

THE SET OF FUNCTION-SPECIFIC PARAMETERS INCLUDES ONE OR MORE
SELECT-DIMENSION WINDOW SIZE VALUES ~-730

732
A SELECT-DIMENSION WINDOW SIZE VALUE SPECIFIES A NUMBER OR
ELEMENTS IN THE SELECT DIMENSION THAT A SLIDING WINDOW CONTAINS

THE SLIDING WINDOW CONFIGURED TO MOVE OVER AN INPUT TENSOR OF
THE FUNCTION TO PRODUCE AN OUTPUT TENSOR —~_734

THE FUNCTION INCLUDES AN AVERAGE POOL FUNCTION, THE OPERATION
INCLUDES A MEAN-REDUCE OPERATION, AND THE SET OF VALUES AND
CORRESPONDING SET OF RELATIONSHIPS TO BE USED TO VALIDATE THE SET OF
FUNCTION-SPECIFIC PARAMETERS INCLUDES: ONE VALUE OF ONE DIMENSION OF
A SELECT INPUT TENSOR AND CORRESPONDING RELATIONSHIP OF EQUAL,
ANOTHER VALUE OF ANOTHER DIMENSION OF THE SELECT INPUT TENSOR AND
CORRESPONDING RELATIONSHIP OF EQUAL, AND A SELECT VALUE AND
CORRESPONDING RELATIONSHIP OF LESS THAN OR EQUAL ~-740

THE VALIDATING INCLUDES CHECKING A VALUE OF A DIMENSION-2-WINDOW SIZE IS
EQUAL TO A VALUE OF A DIMENSION-2 OF A FIRST INPUT TENSOR, A VALUE OF A
DIMENSION-3-WINDOW SIZE IS EQUAL TO A VALUE OF A DIMENSION-3 OF THE FIRST
INPUT TENSOR, THE VALUE OF THE DIMENSION-2-WINDOW SIZE IS LESS THAN OR
EQUAL TO THE SELECT VALUE, AND THE VALUE OF THE DIMENSION-3-WINDOW SIZE
IS LESS THAN OR EQUAL TO THE SELECT VALUE — 746
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THE FUNCTION INCLUDES AN AVERAGE POOL FUNCTION, THE OPERATION
INCLUDES A POOLING OPERATION, AND THE SET OF VALUES AND CORRESPONDING
SET OF RELATIONSHIPS TO BE USED TO VALIDATE THE SET OF FUNCTION-SPECIFIC
PARAMETERS INCLUDES: ONE VALUE OF ONE DIMENSION OF A SELECT INPUT
TENSOR AND CORRESPONDING RELATIONSHIP OF LESS THAN OR EQUAL, AND
ANOTHER VALUE OF ANOTHER DIMENSION OF THE SELECT INPUT TENSOR AND
CORRESPONDING RELATIONSHIP OF LESS THAN OR EQUAL ~750

THE VALIDATING INCLUDES CHECKING THAT A VALUE OF A DIMENSION-2-WINDOW
SIZE IS LESS THAN OR EQUAL TO A VALUE OF A DIMENSION-2 OF A FIRST INPUT
TENSOR AND THAT A VALUE OF A DIMENSION-3-WINDOW SIZE IS LESS THAN OR
EQUAL TO A VALUE OF A DIMENSION-3 OF THE FIRST INPUT TENSOR —~_ 756

WHICH THE TYPE OF PADDING INDICATES WHICH ELEMENTS OF A WINDOW ARE TO
BE USED IN COMPUTING THE OUTPUT, AND BASED ON THE TYPE OF PADDING
BEING SET TO THE PARTICULAR TYPE, THE VALIDATING IS PERFORMED —~— 760

BASED ON THE TYPE OF PADDING NOT BEING SET TO THE PARTICULAR TYPE, ONE
OR MORE CHECKS ARE PERFORMED RELATING TO ONE OR MORE DIMENSIONS OF
AN OUTPUT TENSOR ~-762

THE DETERMINING THE OPERATION IS BASED ON AT LEAST ONE SLIDING WINDOW
STRIDE VALUE OF AN INPUT TENSOR ~~-770

THE SET OF FUNCTION-SPECIFIC PARAMETERS INCLUDES AT LEAST ONE SLIDING
WINDOW DIMENSION OF AN INPUT TENSOR ~-772

|
|
|
|
|
|
|
|
|
|
|
|
| | DETERMINE WHETHER A TYPE OF PADDING IS SET TO A PARTICULAR TYPE, IN
|
|
|
|
|
|
|
|
|
|
|




PCT/EP2022/065660

WO 2022/263277

13/17

V8 Old

d0SS3004d
> NNOMLIN >
VNN L e
NNdO —~€l
— >
0Ndo —~€1l

6l —

)

™~ SNOILONYLSNI
WYHO0dd

A18vavay 431NdNOD

1 SINVHO0dd

30IA3d

JOVHOLS V1va

8l

9l

vl
W3LSASENS
oIl

AHOWIN

_ —

_ 9l

_ 30IA30

_ ST s\q oll

_ 1INN

| |70MINOD ~J @
% on J0IA3Q

| oll

_

| 5
4/7; —_ 30IA3a

| Gl oll

_ 1INN \\1

| |7104LNOD p—

_ oll 4/; P

_ 30IA3Q

_ oll




PCT/EP2022/065660

WO 2022/263277

14/17

38 9Old

8z
JIVANSLS
d0SS300dd

1z
HOSIAYIdAH

S0 |d—o0¢
6C 11(S)ddv | | Lsan9o
INIHOVYWN -
WNLEIA 9¢
SI0 | 1—0¢
6C ~11(S)ddv | | Lsano
INIHOVYWN |
TVNLYHIA 9¢
S/I0 | 1—o0¢
6Z T1(S)ddv | | 1sano
INIHOVYWN =
TWNLYHIA 9

I AYOWN3IN

d8 9l

43
JdVMNSI S
d0SS300dd

1z
HOSINYIdAH

1248

—{0010]

NOILILYVd
TVoI901

~~0¢

gz<

)

¢ NOILILYVd
ToI901

8 dav]

~—~0¢

o4 I.Im\o
.A Y 'ddV
| NOILILYVd
TYOI90T
21 AMOWAW




WO 202

2/263277

41—

PCT/EP2022/065660

15/17
36
%g %s %?
NATIVE CPU MEMORY
~EGISTERS EMéJ(IS/B'IFEOR INPUT / QUTPUT
42/// t?
FIG. 9A
/,,38
jf MEMORY
A 43
|| INSTRUCTION I
44— 1 FETCHNG |- mségﬁings
| |__ROUTINE |
| + | 46
| T"INSTRUCTION | !
45— 1| TRANSLATION f——= |NS$¥S@§BNS
| ROUTINE |
| Y |
| |
EMULATION
47——*’#‘\ CONTROL
| ROUTINE |
|




WO 2022/263277

16/17

50
52

54N

54C
1
//
mw\
A NS
7\
/ \
\
i
\
\
.y,

54B

PCT/EP2022/065660

— A

54A

FIG. 10



PCT/EP2022/065660

17117

L1 "Old
09

/

2IEM)OS pUB SIeMpIeH

19
89 19 99 Go 79 c9 ¢9
g d B @%%% .
/

uopezienuin

SL o €L 2L b

L 1 -

/
== o ()
wawabeueyy

|\\|\\|\\|\\|\\

T TTT- \\\

WO 2022/263277



