Modelling IoT Application Requirements for
Benchmarking IoT Middleware Platforms

Introduction Motivating Scenario

The significant advances on the Internet of Things (IoT) technology
have led to IoT applications being widely used in various scenarios

¢

Classifying the activities

I I Cutting
IoT Middleware Platforms: gb) / Idle
= provide functionalities [oT Middleware Sensor data Knife sharpening
L Platforms
= used to ease the application
development process I I I &G\\\
IoT Devices é”) Machine Learning
Algorithm
Workers equipped with Metawear devices
Fig 1: 10T Ecosystem Architecture

= Plethora of existing middleware platforms provide similar

Fig 2: Application to improve productivity of factory workers

functionalities
A challenge to choose the most suitable platform for implementing

IoT applications
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IoTSySML - Model to represent IoT Application Requirements

/ \ bdd IoTSySML
APPLICATION

<<IloT Stack>>

DESCRIPTION loT Devices
GENERATOR parts
_ A : Sensors [1..*] {unique}
" Application | SSRRgutemerts>> 1« has references
I0TSYSML {_description | B ERAR s 1.4/ A - Number of Instances [L..... <<Requirements>>
. ENGINE A : Communication Protocol ...| USES Communication
A : Publish Frequency {unique}|!- 1 Protocol
DATA GENERATION - Droperties
el <<Requirements>> : has Device Id

Deployment Location

______________________ Publish Frequenc e
! Generated | 1 Y Quantity Kind
L VVVVVV data | 3 ARDG-1oT Framework 1’ d

has <<IoT Stack>>
. IoT Applicati
IoT MIDDLWARE ol Ll e ek
<<Requirements>> interacts with X
PLATFORM 1oT Sensor Device Requirements is A+ 10T Devices [1.....
references
. 1 A : Data Range [1..*] {unique}
Flg 3: ARDG-IoT Framework A : Sampling Frequency [1..*] {unique} 1 1.%
: A : Sense Frequency [1..*] {unique} - .
. . . . Is <<IoT Devices>>
. loTSySML - allows to represent the loT application requirements for enabling loT <>1 1 Sensors .
. . <<Sensor
application development. 1+ references . Observations>>
Ml is A : 10T Sensor Device Re... |1.. 1.% 5
A . Observations
<<Requirements>> 1* A : Observations [1..*] {u... makes properties
*  Application Description Generator — generates input template for the data CLUE AT s Ry amamoa ! IIr;roperties PhenomenonTime
generation tool Sampling Frequency ot Values
. Data Generation Tool — Generates data according to the captured application 1.*
requirements and the data is sent to loT middleware platforms <<R;g;‘:§'::;;5»
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on the loT middleware platforms Fig 4: Model to represent the IoT Application Requirements
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