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loT Application Development
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-Difficult to port to other loT spaces ST aan
-Developer needs to understand the devices : oo
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Challenge: Semantic Gap
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Apprequest:
0 dDecreasdaemperatureof roomswith
occupancyabove 50% of therapacityd €

User/Space policy:
0 dDo not capturethe location of Johnand
Mary when they are in theiofficesd €

Which sensors/actuators can we use éamswer such
request/policy?




Challenge: |IoT Heterogeinity

Dozens of devices in the market!
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SemloTicEndto-EndloT Framework
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Modeling IoT Spaces

smart space semantic-level | smart space device-level
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Defining IoT spaces using @mology providesflexibility andextensibility.
In addition,semantic reasoningo infer nonexplicitly defined information (e.gif, occupancy is a property
of rooms, it should be also of meeting room 2065
CreatedOWL meta ontology (semi@xtending the popular sensor ontologgEN/SOSA
" Focus on representing the connection betwaen.JS 2 LI S @andd S B ZREQRA €
Yy Properties of people/spaces (e.g., location, occupancy, temperature) connected to
sensors/actuators based on expected value types and produced value types.
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Defining User Actions

User Actions (UA)expressed at the semantievel:
Requests for data (UR)
Commands (UC)
Policies (UP)
Language for definition of general UAs with foIIowmg elements:
Entities of interest (EFh { S 2 &, eithgt éntiti dlaSsaeg, ,rdfs:subClassOf,semic:Entity entity
instancesa, ,rdf:type,semic:Entitgy
Properties of interest (Plh { SU 2 T p L@NBItyPa\sBmicSPioperty
Conditions (CTh SELINB &aA 2y O2y il AyAy3d LINRPLISNIASA GKI
entities
(For UP)nteraction to control(i.e., capture,store, share) amqeferred action(i.e., accept or deny).
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Translating User Actions

Goal:

3 Create a plan involving 10T devices to process a UA.
Ontology-based translation algorithm that can process policies as well as
requests/commands defined at a highdevel.

UA
User Action Translation O
Plans can be infeasiblé _ ./ \.
if sensors are not 1) Flattening
available (e.g., due to 2) Plan Generation
piliEey pelles) 3) RealizabilityChecking

4) Feasibility Checking

Selection based on :
metrics (e.g., 5) Plan Selection

economical cost,
latency, reliability)




Architecture

Device-Actions get
implemented on
sensors/actuators based on
their features (e.qg.,
communication protocol).

Request/single-response
loT nodes
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Device Action Handling

/ WRAPPER \

Wrapper Request Consumer oo‘,.? )
Handler Builder Connector
Frovider COAR WebSocket
SemloTic | =™ Connector Connector

— WebSocket WebSocket
-~ REST N
>
. @ Connector Connector Bluetooth
: Beaconl
Response
\ Builder

Software components préuilt. To develop wrapper for specific
device, developer just includes information about: underlying
protocol, parameter, data conversion.
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UsingSemloTic

Domain models for a Smart University
building and a Smart Home

public class PZeroCamReqBuilder
extends RequestBuilder {

Sensor sensor = psr.getSensor();

@Override
public void setDest() {
dest = sensor.getIpAddress() +
":" + sensor.getPort(); )<<:::::::
@Override

public void setScope() {
if (sensor.getObsType().getLabel()
== "image")
this.scope = "camera/pi"; }
@Override

public void setPostMsg() {
for (Param param :

Web application to show
occupancy related
information of the smart
space

sensor.getObsType().getParams()) {
if (param[@] == "jpg")

Wrappers for different sensors (e.g.,
Raspberry Pl camera, SkySpark
HVAC)




