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Virtual Object Definiton 0 leedlennlell

AVirtual Object (VO)s the virtual
counterpart of a physical device on the
Internet of Things domain. It provides a
set of abstractions for managing any type
of IoT device through a virtualized

§ cVO cVO
Instance while augmenting the supported =
functionalities through a software stack =
(VOStack). s Vo Vo e e

A Composite Virtual Object (cVQg a
software entity that is able to manage the
Information coming from one or multiple
VOs (aggregation point) and provide
advanced functionalities.
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(c)VO Interactions

VO+to-loT-Device Interaction solve interoperability

i Application .

and convergence challenges with the 10T ecosystem. Coﬁponent | P . Orchestration
: . Platform
Microservice
VO+to-Application Interaction:enable the interaction A
between the VO andVOsapplication components ‘ N
___________ Lifecycle

VOto-Orchestration Interaction:enable the ; Management

development of edge/cloud computing distributed
applications, where the (c)VO is an integral part of a
distributed application graph and, thus, manageable Virtual Object
cloud/edge computing orchestration mechanisms.

Az
obelio1s

VO+to-Storage Entity Interactionthe objective is to

keep track of device metadata, status, data

management and messages exchanged with other

devices and applications. v Lrevies
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Virtual Object Stack (VOStack)

Communication ProtocolddTTP,
HTTPS CoAP, MQTT, WebSocket
Security Basic Security (Us@ass),
Token,0Auth(HTTP)

Semantic Interoperability W3CWoT,
oneM2M, OMA LwM2M, NG&D
Storage Data Management
(Timeseries DB) and Telemetry
OrchestrationElasticity of Containers,

exposure of DBs, Alerting Notifications

Discovery ServerThings Directory
enhanced with Authentication
Mechanism
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VOStack Implementations

OMA LwM2M

W3CWoT

Read, Write, Observe, Read, Write, Observe,
Read, Write
(Direct access to URLs bypassing

Imvake Action I Imvake Action
the creation of a Consumer)

a3e101§

Read, Write Read, Write, Observe,

{Optional) Invoke Action
e
Read, Write
(Direct access to URLs bypassing

the creation of a Consumer)

Client Registration,
Device Management &
Service Enablement,
Information Reporting

LwM2M Client
=
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Deployment types in accordance with W3C WoT NEIMODE

Type A: —
Device with computing m L
capabilities e.g., Drone, Pi -

Type B:

Device with no IE > | VO cVO
computing capabilities e e

e'g" Sensor (Direct access}to URLs of ET)
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Distributed Application Graphs
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