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Introduction

» Why 6LoWPAN?
> Why CoAP?
> Web Application
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Why 6LoWPAN?

» |Pv4 address space is running out

> More and more smart objects, embedded systems, wireless devices
» Need to run many on low power and with minimal resources

> Want to be able to use IP with these devices
» Can integrate into loT
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Why CoAP?

» Use UDP over TCP
» Want shorter delay time

> Specially designed for constrained networks
» Can easily interface with HTTP

A Web Platform for Globally Interconnected 6LoWPANs February 2019 4 /23



Tufts University

o
i
School Of Engineering I WL

Tufts Wireless Laboratory

Web Application

> Interfaces with 6LoWPAN platform
» Connects clients over HTTP

» Connects 6LoOWPAN/IoT devices over CoAP
» Modules

» 6LoWPAN devices
» Translating module
Back-end
Database
Front-end

v vy
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Design and Implementation Overview

» RESTful architecture with standard HTTP methods
» Front-end technologies
» HTML, CSS, JavaScript/jQuery, Bootstrap, Java Server Page (JSP)
> Back-end technologies
» Java Spring MVC, logical layer
> Database technologies
» Hibernate, MySQL
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> Necessary functionality
» Driven by user experience

» 8 cases were considered
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Use Cases

1. Application must communicate with sensor network over multiple
protocols

Users can easily access application through a GUI in a browser
Users can add border routers in the GUI

Server can automatically add sensor nodes on the sensor network
Users can set data types that sensors report

Users can monitor data from each sensor

N o~ wbd

Users can toggle automatic data fetching and can see data trends over
time

8. Users can start new sessions or continue from a previous session
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Implementation

¥ B webapp
. ¥ D resources
7 Project - » Bmindex
¥ I3 smart-home-sensor-network-system [smarthome » B themel
» B .idea 28 README.md
» Bm docs ¥ I WEB-INF
¥ Bmsrc >
¥ Ia main
i
¥ D java 2 README.md
¥ Emcom.twl.xg ¥ [Dmtest
» Em config ¥ Em com.twl.xg.test
» [m controller » Em coap
» B dac » [mdao
» Em domain » Imdb
» Em service » Dm service
» Em taskScheduler » [ target
ources & .gitignore

k il app_‘custem.?reperl‘la-; ﬂ| Californium.properties
4 log4].properties & LICENSE

il persistence-mysal.properties m pomxml
# README.md
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Database Entity Relation

borderRouter
borderRouterlp :: string (p-key)
borderRouterName:: string
sensor
sensorlp :: string (p-key)
sensorName :: string

borderRouterlp :: string (f-key)

sensorData
id iz int (p-key)
timeStamp :: DATETIME
sensorlp :: string (f-key)
dataJson :: string
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Index Page

TWL SENSOR NETWORK

TWL SENSOR NETWORK
SYSTEM
‘House Monitor
- »
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Index Page

Itis easy to use!

House Monitor Sensor Network System

Let's Get In Touch!

» ‘ ttyou
Tave any gueston r advice, plese o fe 1o contct s
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Data Type Settings

Set Data Type

Enter data types you want to monitor. The data type you entered must be supported
by sensors you are using. For example, if you want to monitor temperature, you
might need to enter temp for it.

If you want to use the default dataTypeList that can be configured in
"app_custom.properties" file, click Skip button. Gurrently, the default dataTypelList is:
[d1, d2, d3, d4]

Press 4 to add another data type
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Border Router Settings

Set Border Router

Fillin this form to set up each [BorderRouterIP, BorderRouterName] pair. Duplicated border
router IP will be ignored. Border router name can be duplicated, but it is not recommended.

borderlp--1 borderName--1

borderlp--2 borderName--2

Press + to add another border router
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Sensor Name Settings

Set Sensor Name

Fill in this form to set name of each sensor. Sensor name can be duplicated but this is not
recommended. The name of each sensor should be meaningful, for example, use Kitchen or
Bedroom for sensors in your kitchen and bedroom respectively. If you skip this step, the name of each
sensor whill be its IP address.

borderlp--1--sensor-0
borderlp--2--sensor-0
borderlp--2—-sensor-1

borderlp--2--sensor-2

T T
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Please Set Period

| eriod in milisecond

Enable Auto Data Fetching
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Results: Current Data

TWL Network Show CurentData

Suggestion: x
Auto Data Fetching DisabledJRNERNFSRIRPRPRORTAS G0

 bordermoutename-2

 bore

. mmmm:: borderRouterName-1: humidity
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Results: Historical Data

TWL Network Show History Data

SELECT BORDER ROUTER Y. Notification: x

Auto Data Fetching Enabled e Clear History Data
 borderRouterName-1
 borderRouterName-2

@ borderRouterName-3

& porcemonenames | DOFderRoUterName-1: humidity

S5108pm  45100pm  451T0pm  4STIIPM  4SUIZDM  ASNISpm  4SI4pm  451ISPM  4SVIERM  4SUA7Pm  4511Bpm
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Results: Historical Data

borderRouterName-1: lightness I
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Conclusion

> Users can set up environement to fit all their specific needs

» Front-end, back-end and database modules are well functioning
» Third party translating module being used

» Connects to 6LoWPAN platform via CoAP
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