wo 20227263385 A1 |00 0 TR0 0O 0O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

A

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
22 December 2022 (22.12.2022)

(10) International Publication Number

WO 2022/263385 A1l

WIPO I PCT

(51) International Patent Classification:
GO6N 3/04 (2006.01) GOG6N 3/063 (2006.01)

(21) International Application Number:
PCT/EP2022/066055

(22) International Filing Date:
13 June 2022 (13.06.2022)

74
(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data: @1
17/350,747 17 June 2021 (17.06.2021) US
(71) Applicant: INTERNATIONAL BUSINESS

MACHINES CORPORATION [US/US]; New Orchard
Road, Armonk, New York 10504 (US).

(71) Applicant (for MG only): IBM DEUTSCHLAND GMBH
[DE/DE]; IBM-Allee 1, 71139 Ehningen (DE).

(72) Inventors: LICHTENAU, Cedric; c/o IBM Deutschland
Research & Development GmbH, Schoenaicher Strasse
220, 71032 Boeblingen (DE). BRADBURY, Jonathan;

c/o IBM Corp., 2455 South Road, Poughkeepsie, New
York 12601 (US). ALBARAKAT, Laith; c/o IBM Corp.,
2455 South Road, Poughkeepsie, New York 12601 (US).
WEISHAUPT, Simon; ¢/o0 IBM Deutschland Research
& Development GmbH, Schoenaicher Strasse 220, 71032
Boeblingen (DE).

Agent: FERARA, Nina; c/o IBM Deutschland GmbH,
Patentwesen und Urheberrecht, IBM-Allee 1, 71139 Ehnin-

gen (DE).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AOQ, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR,HU, ID, IL, IN, IQ, IR, IS, IT, JM, JO, JP, KE, KG, KH,
KN, KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA,
MD, ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
RW, SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM,

(54) Title: RECURRENT NEURAL NETWORK CELL ACTIVATION TO PERFORM A PLURALITY OF OPERATIONS IN A

SINGLE INVOCATION

COMPUTER SYSTEM 102

130
EXTERNAL DEVICE 108 106 12
E.G., USER TERMINAL] — —=
{ ) 110 MEMORY CACHE
INTERFACES 116 1
130 APPLICATION ; 14 104
EXTERNAL DEVICE PROGRAM(S) LOCAL | PROCESSOR
(E.G., TAPE DRIVE) CACHE (CPY)
118 .
132 110 OPERATING
NETWORK { SYSTEM 1M1 414 104
NTERRCE et LOCAL | PROCESSOR
120 CACHE (cPU)
134 [ COMPUTER
DATA STORAGE READABLE
DEVICE (DISK) PROGRAM 11 105 |«
INSTRUCTION(S) 195
136 et ol NEURAL fem 111
] PROGRAMS | NETWORK
122 PROCESSOR
COMPUTER READABLE PROCESSOR
PROGRAM FIRMWARE
, INSTRUCTION(S) 120
138
FIG. 1A

(57) Abstract: An instruction to perform a recurrent neural network cell activation is executed. The executing includes performing a
plurality of operations of the recurrent neural network cell activation to provide a result of the recurrent neural network cell activation.
The plurality of operations is performed in a single invocation of the instruction. The recurrent neural network cell activation is, for
instance, a long short-term memory cell activation or a gated recurrent unit cell activation.
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