wo 20217141673 A1 |00 TR0 OO OO

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

A

=

(19) World Intellectual Property
Organization
International Bureau
(43) International Publication Date
15 July 2021 (15.07.2021)

(10) International Publication Number

WO 2021/141673 A1l

WIPO I PCT

(51) International Patent Classification:
GO6F 9/52 (2006.01) GOG6F 12/02 (2006.01)

(21) International Application Number:
PCT/US2020/060813

(22) International Filing Date:
17 November 2020 (17.11.2020)

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:

16/735,418 06 January 2020 (06.01.2020)  US
(71) Applicant: MICROSOFT TECHNOLOGY LI-

CENSING, LLC [US/US]; One Microsoft Way, Redmond,

‘Washington 98052-6399 (US).

(72) Inventors: STEPHENS, Maoni Zhang, MICROSOFT
TECHNOLOGY LICENSING, LLC, One Microsoft Way,
Redmond, Washington 98052-6399 (US). DUSSUD,
Patrick Henri; MICROSOFT TECHNOLOGY LI-
CENSING, LLC, One Microsoft Way, Redmond, Washing-
ton 98052-6399 (US).

Agent: SWAIN, Cassandra T. et al; MICROSOFT
TECHNOLOGY LICENSING, LLC, One Microsoft Way,
Redmond, Washington 98052-6399 (US).

74

(81) 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, IR, IS, IT, 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,

(54) Title: LOCK-FREE READING OF UNITARY VALUE SETS

EXAMPLE OF A
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REPLACE 804 VARTVALUEWITHZ; | [ READ 810 VART INTO DESTVARTA;

EXECUTE 806 RELEASE BARRIER EXECUTE 812 ACQUIRE BARRIER
v v

REPLACE 804 OTHER VALUES WITH READ 810 OTHER VALUES INTO

UPDATES; THEIR DESTINATION VARIABLES:
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v v

‘ REPLACE 804 VAR1 Z WITH UPDATE | ‘ READ 810 VAR INTO DESTVAR1B ‘

v

LOOP 814 IF DESTVAR1A ==Z OR
DESTVAR1A = DESTVAR1B

Fig. 8

(57) Abstract: Garbage collectors and other software may utilize performant lock-free multithreaded software. Unitary lock-free up-
dates to a set of variables involves an updating value Z, release barriers and acquire barriers that enforce orderings on code execution,
and atomicity resulting from variable alignment. Conveyance is accomplished with a values placing step and a values retrieving step.
Values placing replaces a non-updated value in Varl with Z, executes a release barrier, replaces the non-updated values of other vari-
ables with update values, executes another release barrier, and replaces Z with the Varl update value. Values retrieving reads from
Varl into DestVarlA, executes an acquire barrier, reads from the other variables into respective destination variables, executes another
acquire barrier, reads from Varl into DestVarlB, and repeats if DestVarl A is Z or if DestVarlA and DestVarlB are unequal. This

solution conveys the update values without locks, as a unit.
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