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Motivation and Goal

o Motivation:
— Number of lIoT devices grow including Wireless Sensor Networks (\WWSN)
— Automatic measurements (PUSH) in pre-defined intervals
— Visualization in graphs preferred
— Flexibility in time-range specification

o Goal: Visualization without third party involvement
— Extend SecureWSN
— Exchange currently used third party Xively
— Support same functionality as Xively
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SecureWSN Architecture
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TinylPFIX Data Format in WSN

0 Inspired by IP Flow Information Export (IPFIX) protocol

(RFC 5101)

— Push based
— Template-based design - Separation of meta information and data

0 Header compression to match constrained device's message
size
o Aggregation support
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CoMaDa (Version 1.1)

o Configuration, Management, and Data Handling
— Virtual representation - Separation of program logic from drivers
— Each WSN is linked to one CoMaDa component
— Configuration of WSN
components
— Managing deployed network
receiving network information

— Stores and visualize data I
with third Party
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Visualization with Third Party Xively (1)

o Cloud Service

o loT PaaS (Platform as
a Service)

o 1 Device =1 Feed
o API Endpoint for Feed
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Visualization with Third Party Xively (2)
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Visualization with Third Party Xively (3)

o Features a Drawbacks
— Visualize data of an (old) feed — Fast-changing API
with a line chart — Need for internet connection/
— Add/Remove nodes Network overhead
— Add/Remove fields/channels — Privacy issues (Third party)
* Humidity — Authentication/ Storing
. Temperature Credentials
_ Filter — Only Static PNGs

 Show last 5 minutes

« Show 30 minutes _ _ | " i
. Sow 1 hour Visualization without thir

. Etc party involvement!

— Download charts

Google Charts
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Google Charts

It's Free!

No REST-API

JavaScript library

SVG, HTMLS5 or VML (Vector Markup Language)
Interactive charts

Real-time data visualization
Highly modifiable charts
Based on data tables
Generate static PNGs
Simple Filters

Extensive Documentation
Popular

o OO0 0 000 00000
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Wireless Sensor USB
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Integration into CoMaDa
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Visualization of Data (1)
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Visualization of Data (2)
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Visualization of Data (3)
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Google Charts vs Xively Visualization
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Conclusion

o Successful exchange of third party visualization!
o All Drawbacks eliminated

o All original features supported and extended
— Layered Charts
— Dynamic Snapshots possible

o Flexible adjustments of other sensor data

o No security issues due to database running on CoMaDa
iInstance without connection to the outside

o Future work
— Integration in WebMaDa supporting mobile access
— Visualization of older data - database solution is needed
— Support for upcoming measurement types
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Thanks ...
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