wo 2022/069669 A1 | NW 0 TR0 00 OO 0O

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

A

=

(19) World Intellectual Property
Organization
International Bureau
(43) International Publication Date
07 April 2022 (07.04.2022)

(10) International Publication Number

WO 2022/069669 A1

WIPO I PCT

(51) International Patent Classification:
HO4L 9/32 (2006.01)

(21) International Application Number:
PCT/EP2021/077009

(22) International Filing Date:

30 September 2021 (30.09.2021)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
63/085,502 30 September 2020 (30.09.2020) US

(71) Applicant: DFINITY STIFTUNG [CH/CH]; Stocker-
strasse 47, 8002 Ziirich (CH).

(72) Inventors: WILLIAMS, Dominic; c/o Dfinity Stiftung

c/o Dfinity Stiftung Stockerstrasse 47, 8002 Ziirich (CH).
HANKE, Timo; c/o Dfinity Stiftung Stockerstrasse 47,
8002 Ziirich (CH).

Agent: E. BLUM & CO. AG; Vorderberg 11, 8044 Ziirich
(CH).

74

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, 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,
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, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.

Stockerstrasse 47, 8002 Ziirich (CH). CAMENISCH, Jan;

(54) Title: OPERATION OF A DISTRIBUTED DETERMINISTIC NETWORK

Replica 1, SNA Replica 2, SNA Replica 3, SNA
et -

P - TN S 3.
15 \ 15 ",
pie—— N i - A

! CUA|=

Measure RL-data

Measure RL-data

Measure RL-data

Other Report RL-data Report RL-data Report RL-data
messages
— Perform consensus A-B3
Analyse RL-data +-62a
Take action +-62b
30
FIG. 3

(57) Abstract: According to an embodiment of a first aspect of the invention, there is provided a computer-implemented method for
operating a distributed network. The distributed network comprises a plurality of nodes. The network comprises one or more subnets.
The method comprises steps of running a set of computational units and assigning each of the computational units to one of the plurality
of subnets according to a subnet-assignment, thereby creating an assigned subset of the set of computational units for each of the subnets.
The method further comprises running on each node of the plurality of subnets the assigned subset of the computational units, wherein
the computational units are configured to execute computations in a deterministic manner, thereby replicating the assigned subsets of
the computational units on replicas across the respective subnet. The method further comprises running a consensus component, the
consensus component being configured to reach a consensus on input blocks to be processed by the replicas of a respective subnet.
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The method further comprises measuring, by each of the replicas of a subnet, replica-local data, reporting, by each of the replicas of a
subnet, the replica-local data to the consensus component and utilizing the replica-local data for an analysis, in particular a statistical
analysis, of the computations executed across the respective subnet. Further aspects of the invention relate to a corresponding distributed
network, a node, a computer program product and a software architecture.




