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1600
Y

1602

Receive an event from building equipment or services

! _— 1604

ldentify one or more entities and/or one or more relationship;s
of a graphs related to the event

v _— 1606

Generate an enriched event with the event and the one or'
more entities and/or the one or more relationships

* _— 1608

Provide the enriched event to one or more applications ’
configured to operate based on the enriched event

FIG. 16
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1700
Y

_— 1702
Receive one or more changes to a graph, the changes '
modifying one or more nodes and/or one or more edges of the
graph

! _— 1704

Generate a change event recording the changes modifying the
one or more nodes and/or the one or more edges

+ 1706

Add the change event to a change feed including mu!tiple'
change events for different changes to the graph

/- 1708
Provide the change feed to one or more applications that
operate based on the graph

FIG. 17
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1800
Y

PCT/US2020/067130

S~ 1802

Identify a capability of a piece of equipment based on a gra;')h
of nodes and edges where a first node of the nodes represents
the capability and a second node of the nodes represents the
piece of equipment, where one or more edges relate the first
node and the second node

! _— 1804

Receive a command to operate the piece of equipment baséd
on the capability identified from the graph

v 1806

Provide the command to the piece of equipment

FIG. 18
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1900
Y
1902

Receive an indication to perform an action for an entity

¢ 1904

ldentify a service configured to perform the action based on a

graph including nodes and edges, the nodes representing the

entity and the service and the edges representing relationships
and communication actions of the service

Y '/— 1906
Cause the service to perform the action based on the
communication actions

FIG. 19
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2000
N 2002

Receive a request to view a portion of a graph of nodes and
edges from a user and/or service, where the nodes represent
entities of a building and the edges represent relationships
between the entities

! — 2004

Determine, whether the user and/or service has access to view
the portion of the graph based on a policy indicated by one or
more nodes and/or edges of the graph

v 2006
Provide the user and/or service an indication of the portion of

the graph in response to determining that the policy indicates
that the user or service has access to view the portion of the

graph
v 2008
Receive an indication to perform a command for a piece of
equipment
v 2010

¥

Determine, whether the user and/or service has access to
perform the command based on a policy indicated by one or
more nodes and/or edges of the graph

I 2012

[
Operate the piece of equipment to perform the command

FIG. 20
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2100
IR

'/ 2102
Receive a request for a graph projection from a system

Y — 2104
Retrieve projection rules for the system for generating the
graph projection

¥ 2106

f
Retrieve entities and relationships representing entities of a
building and relationships between the entities of the building

v 2108
Construct a graph projection based on the entities,
relationships, and the projection rules

S~ 2110
| Perform one or more operations based on the graph projection |

FIG. 21
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2200
IR
2202

Receive a query for information of a graph, the query includx’ng
an entity and an event

! — 2204
Query the graph for information based on the query, the grabh

including nodes and edges, the nodes representing entities
and events and the edges representing relationships between
the entities and events

Y - 2206
{

Generate a query response based on the information, where
the information includes one or more selected nodes and/or
edges of the graph selected with the query

FIG. 22
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2500
Y

2502

Receive one or more tenant and/or subscription
management requests from a user device

¥ _— 2504

4

Update a tenant entitiement model indicating entitlements
for subscriptions for tenants, the subscriptions linked to zones
by the tenant entitlement model

¥ 2506
Receive a request to perform an operation for a !

subscription for a zone from a system

; _—2508
Determine whether the subscription has an entittement

for the operation for the zone based on the tenant entitlement
model

* 2510

Implement the operation with computing resources for the zone
linked to the subscription by the tenant entitlement model

{ 2512

Perform metering and/or throttling for the subscription based
on the operation and/or one or more additional operations

FIG. 25
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2700
N
’ — 2702
Receive, by a twin manager, a change to a digital twin
managed by the twin manager
v _— 2704
Update, by the twin manager, the digital twin based on the
change
! 2706
Generate, by the twin manager, a change feed event for a
change feed representing the change to the digital twin
’ L~ 2708
Communicate, by the twin manager, the change feed to an
edge platform storing an edge copy of the digital twin
+ /— 2710
Receive, by the edge platform, the change feed from the twin
manager
Y 2712
Update, by the edge platform, the edge copy of the digital twin
based on the change feed
{ 271
Receive, by the edge platform, one or more events from
building systems of a building
¢ /- 2716
Retrieve, by the edge platform, event context for the one or
more events from the edge copy of the digital twin

¢ L 2718

Generate, by the edge platform, one or more enriched events
by enriching the one or more events with the event context

¢ 2720

Communicate, by the edge platform, the one or more enriched
events to one or more cloud systems

FIG. 27




PCT/US2020/067130

WO 2021/138245

28/29

WivIsAg |eusaxy

1BWIO 4 PUOOSS Ul UM} [eubig

}

vamu\

J9lepdn um g

8¢ Ol

JOZIUCIYOUAG

1
A 2z
7
JewIo4 puooIes 9l8e
U] ayepdn wm |
1euLIo 4 1814
uj arepdn um
Y

191epdn um

v

orgz—

lewlod Isid4 up um] [epbig

abps 10 spou
a1epdn o ‘a}o|ap ‘Lesu|

abueyn |

paa4 abuey)

08z —

Jopepdn umy

Jojeseus
> } 9]

208z —

J

808¢

WasAg |euIsIXg

/

0082 A

908z —

WOHEld
projy
901 —

paa4 abueyn
261~ 4.

oseqele(]
uoyoalold
ydeio)

z91
um] [exbig

A

0192~
Jabeuepy um |

]
801 —




WO 2021/138245 PCT/US2020/067130
25/29

2900
Y

L 2902

Receive, by a twin manager, an update to a digital twin -
managed by the twin manager from an internal system and/or
an external system managing a first digital twin in a first format

v _— 2904
Update, by the twin manager, the digital twin managed by'

the twin manager based on the update

Y _— 2906
Generate, by the twin manager, a change feed event of a'

change feed representing changes to the digital twin managed
by the twin manager

v 2908
Generate, by the twin manager, a first update in the first format

for the first digital twin of the external system and a second
update in a second format for a second digital twin in the
second format of a second external system

v L~ 2910
Synchronize, by the twin manager, the digital twin of the '
external system with the digital twin of the twin manager based
on the first update

Y L~ 2912
Synchronize, by the twin manager, the second digital twin of
the second external system with the digital twin of the twin
manager based on the second update

FIG. 29



