PCT/EP2022/055078

WO 2022/189204

1/13

YL 9Old
§
oLl
(SINOILONYLSNI <«
NYYO0Yd
31avavay
(ndd) JHOVD 5@8
¥0SSI00Yd | TWOOT - 071
¥0l vl | oLy
* W3LSAS
. ONILYY3dO 0 M _ <
gLl
(ndo) JHOVD —>
¥0SSI00¥d | TWOOT ana
vol vl | oLl (SINVHO0Nd n
[} NOILYOITddV
i SIOVAYILNI
3HOVO AHOWIN ol
¢l 901 80l  |ed

oLl

¢0l N3LSAS ¥3LNdNOD

8¢l

—

!
(SINOILONYLSNI
WYHO0Yd
31avav3ay ¥3LNdWOD

SAVYHO0dd [
ocl

(¥s1a) 301A3a

JOVHO1S V1vd

JOV443LINI
NHOMLAN

zel

—»

(3INIYA 3dVL "93)
30IA3A TYNY3LX3

o€l

>

(IYNIWY3L ¥3sn “9°3F)
J0IA3A TYNY3LX3

o€l

vel



WO 2022/189204 PCT/EP2022/055078

2/13
PROCESSOR 1?4
INSTRUCTION FETCH }~150
‘ 170
INSTRUCTION DECODE |_ 455 ;
OPERAND FETCH MULTIPLY/
- ARITHMETIC
v -
o] INSTRUCTION EXECUTE 160
‘ 156 8
MEMORY ACCESS  |t— REGISTER(S)
‘ 158
WRITE BACK I

FIG. 1B



WO 2022/189204 PCT/EP2022/055078

3/13

200
MULTIPLY AND ADD T

OPCODE | Ry | M, | Rs | R,

( (
202 204 206 208 210
FIG. 2A

206, 264

ADD /] ROUNDING

ONLY MODE
( (
220 222
FIG. 2B
250
MULTIPLY AND ADD —
OPCODE | R; | X, | B, D, R, | M, | OPCODE

( (A ( ( { (
252a 254 256 258 260 262 264  252b
FIG. 2C



WO 2022/189204 PCT/EP2022/055078

4/13

(MULTIPLY AND ADD)

OBTAIN INSTRUCTION |~300

EXECUTE INSTRUCTION

OBTAIN FIRST AND SECOND OPERANDS |~312

!

OBTAIN ADD ONLY CONTROL |~314

316

ADD ONLY?

NO

OBTAIN THIRD OPERAND 318

>‘

MULTIPLY SECOND AND THIRD OPERANDS TO OBTAIN PRODUCT 320

!

ADD FIRST OPERAND TO OBTAIN AN INTERMEDIATE RESULT |~322

!

OBTAIN RESULT FROM INTERMEDIATE 304
RESULT - - ROUND, IF INDICATED [~

!

PLACE RESULT IN FIRST OPERAND LOCATION (e.g., REGISTER(S)) |~ 326




WO 2022/189204 PCT/EP2022/055078

5/13

324

C OBTAIN RESULT )

MAINTAIN EXPONENT AND FRACTION OF L _ 400
PRODUCT AND INTERMEDIATE RESULT

410
/—

INTERMEDIATE

YES

RESULT = 0?

NORMALIZE INTERMEDIATE RESULT | 45
TO PROVIDE NORMALIZED RESULT

450
430 {

YES ROUND NORMALIZED
RESULT TO OBTAIN
RESULT

NO

TRUNCATE NORMALIZED | 440
RESULT TO OBTAIN RESULT

END

FIG. 4



WO 2022/189204 PCT/EP2022/055078

6/13

EXECUTING AN INSTRUCTION TO PERFORM AN OPERATION SELECTED FROM A
PLURALITY OF OPERATIONS CONFIGURED FOR THE INSTRUCTION—~— 500

THE EXECUTING THE INSTRUCTION INCLUDING

DETERMINING A VALUE OF A SELECTED OPERAND OF THE
INSTRUCTION ~_ 502

THE DETERMINING THE VALUE IS BASED ON A CONTROL OF THE
INSTRUCTION AND INCLUDES ~504

READING THE SELECTED OPERAND OF THE INSTRUCTION
FROM A SELECTED OPERAND LOCATION TO OBTAIN

THE VALUE OF THE SELECTED OPERAND, BASED ON THE
CONTROL OF THE INSTRUCTION HAVING A FIRST VALUE ~ 506

USING A PREDETERMINED VALUE AS THE VALUE OF THE
SELECTED OPERAND, BASED ON THE CONTROL OF THE
INSTRUCTION HAVING A SECOND VALUE ~_508

MULTIPLYING THE VALUE AND ANOTHER SELECTED OPERAND OF THE
INSTRUCTION TO OBTAIN APRODUCT ~_510

PERFORMING AN ARITHMETIC OPERATION USING THE PRODUCT AND A
CHOSEN OPERAND OF THE INSTRUCTION TO OBTAIN AN
INTERMEDIATE RESULT~_ 512

OBTAINING A RESULT FROM THE INTERMEDIATE RESULT~_514

PLACING THE RESULT IN A SELECTED LOCATION—~-516

THE USING THE PREDETERMINED VALUE AS THE VALUE OF THE SELECTED
OPERAND INCLUDES USING THE PREDETERMINED VALUE ABSENT READING THE
SELECTED OPERAND FROM THE SELECTED OPERAND LOCATION (e.g., AT LEAST
ONE REGISTER) ~_518




WO 2022/189204 PCT/EP2022/055078

713

THE PREDETERMINED VALUE INCLUDES A VALUE OF ONE ~—520

THE EXECUTING THE INSTRUCTION FURTHER INCLUDES ~ 5292
DETERMINING WHETHER A ROUNDING OPERATION IS TO BE PERFORMED

~—524
PERFORMING THE ROUNDING OPERATION ON A VERSION OF THE
INTERMEDIATE RESULT TO OBTAIN THE RESULT, BASED ON
DETERMINING THAT THE ROUNDING OPERATION IS TO BE PERFORMED

THE VERSION OF THE INTERMEDIATE RESULT INCLUDES A NORMALIZED RESULTW

1
526

THE DETERMINING WHETHER THE ROUNDING OPERATION IS TO BE PERFORMED
INCLUDES CHECKING A ROUNDING MODE CONTROL OF THE INSTRUCTION ~—528

BASED ON THE ROUNDING MODE CONTROL BEING EQUAL TO ONE VALUE, THE
ROUNDING OPERATION IS TO BE PERFORMED ~_530

THE OBTAINING THE RESULT INCLUDES 532

NORMALIZING THE INTERMEDIATE RESULT TO OBTAIN A NORMALIZED
RESULT

USING THE NORMALIZED RESULT TO OBTAIN THE RESULT ~-534




WO 2022/189204 PCT/EP2022/055078

8/13

THE USING THE NORMALIZED RESULT INCLUDES
DETERMINING WHETHER A ROUNDING OPERATION IS TO BE PERFORMEDW

ROUNDING THE NORMALIZED RESULT, BASED ON DETERMINING THAT ~ 940
THE ROUNDING OPERATION IS TO BE PERFORMED, TO OBTAIN THE
RESULT ~_542

TRUNCATING THE NORMALIZED RESULT, BASED ON DETERMINING THAT
THE ROUNDING OPERATION IS NOT TO BE PERFORMED, TO OBTAIN THE
RESULT ~—544

THE SELECTED LOCATION INCLUDES AT LEAST ONE REGISTER SPECIFIED BY AT
LEAST ONE FIELD OF THE INSTRUCTION~_546

THE CONTROL IS AN ADD ONLY CONTROL, THE ARITHMETIC OPERATION
INCLUDES AN ADD OPERATION ~— 548

BASED ON THE CONTROL HAVING THE SECOND VALUE, THE CONTROL
INDICATES THAT THE INSTRUCTION IS TO PERFORM AN ADD ONLY OPERATION
IN THAT THE OTHER SELECTED OPERAND IS MULTIPLIED BY THE
PREDETERMINED VALUE OF ONE ~_550

BASED ON THE CONTROL HAVING THE FIRST VALUE, THE CONTROL INDICATES
THAT THE INSTRUCTION IS TO PERFORM A MULTIPLY AND ADD OPERATION AND
THAT THE OTHER SELECTED OPERAND IS MULTIPLIED BY THE VALUE READ
FROM THE SELECTED OPERAND LOCATION—~-552




PCT/EP2022/055078

WO 2022/189204

9/13

V9 Ol4

)

6l —
™~ SNOILONYLSNI
WYHO0dd

A18vavay 431NdNOD

||||||||||||||||||||||||| — SNVYO0Yd

30IA3d

JOVHOLS V1va

8l

9l

Sl

9l

301A30

ol

1INN

TOULINOD
ol

VAN

NNdO —~€l

. W3LSASENS

vl

ol

9l

301A30

ol

0Ndd —~Cl

AHOWIN

9l

30IA30

ol

Sl
LINN e

TOMINOD
oll "

9l

30IAdd

o/l




PCT/EP2022/055078

WO 2022/189204

10/13

J9 Old

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

d9 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

2/189204

41—

PCT/EP2022/055078

11/13
36
%g %s %?
NATIVE CPU MEMORY
~EGISTERS EMéJ(IS/B'IFEOR INPUT / QUTPUT
42/// t?
FIG. 7A
/,,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 |
|




PCT/EP2022/055078

WO 2022/189204
12/13
o
o o an)
B\
o
=
E. / \\

— A

54N

o

O \\ : @]
/’
Lo %
\\\
— <

-
-
—

—

54A

FIG. 8



PCT/EP2022/055078

13/13

6 OId
09
4

2IEM)OS pUB SIeMpIeH

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

uoRezlienyiA
Sl i

=9 [ & Ga
YAV Y Sy EvE

T TTT- \\\

WO 2022/189204



