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Topics

• IT-ITeS/BPM Industry – An Introduction, 

• the relevance of the IT-ITeS sector, 

• Future Skills – An Introduction,

• General overview of the Future Skills sub-sector
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The relevance of the IT-ITeS
sector

Case Study
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BPM

• Business Process Management (BPM) is a process in which people use
various methods to analyze, measure, improve and optimize the
process. Sometimes people even end up discovering new business
processes. The foremost aim of a BPM is to improve the corporate
performance by managing the business processes.
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Life Cycle of BPM

• Design: Break the process into multiple tasks.

• Model: Model it using suitable BPM software.

• Execute: Execute the processes or put a system in place.

• Monitor: Monitor and analyze the system.

• Optimize: Make change to the process to improve it.
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IoT Working 



How does IoT Work - IoT working mechanism



The principal technologies that 
drive IoT system



The principal technologies that drive IoT
system are:

• Wireless Sensor Networks 

• Embedded Systems 

• Communication Protocols 

• Cloud Computing 

• Big Data Analysis 



IoT Functional Blocks

The data management includes data collection, 
processing, storage and triggering, real time 
processing, big data analysis.



Architecture - IOT





Sensors used in IoT systems.

• Mobile processor as a possible IoT connecvity

• A modern Smartphone is equipped with sensors such as:

• motion sensors 

• accelerometers 

• magnetometer and compass 

• environmental sensors like thermometers, barometer (pressure 
sensor)

• cameras 

• microphones etc



Example – Mobile usage as IOT  

• One example of an actual use of the Internet of Things could
be to observe traffic congestion on specific roads with
Google Maps.



Placemeter

• Placemeter Turns Video Into Meaningful Data

• Since 2012, this platform has processed thousands of video streams 
and has automatically analyzed billions of movements, in real-time.



Scalability and Machine Learning

• Placemeter is robust and built to scale.

• First, the system handles an ever-increasing amount of video 
streams. 

• Second using machine learning, the algorithms process video and 
classify objects in a wide range of new contexts.

• A series of algorithms first separate moving objects from the 
background. 

• Computer vision cascades then classify those objects as pedestrians, 
bicycles, motorcycles, vehicles and large vehicles.





Zensors

• https://www.zensors.com/

https://www.zensors.com/






• TSA - Travel | Transportation Security Administration - TSA

https://www.tsa.gov/travel




Windows Arduino Libraries:

• At the 2015 Build developer conference, Microsoft announced two
new software libraries that essentially allow Windows phones (or any
hardware running Windows 10) to act as Arduino compatible
development boards.

• Windows Virtual Shield for Arduino lets any Windows device to 
connect wirelessly to an Arduino board. 

• That gives the Arduino access to all of the hardware in the phone, 
from gyroscope to touch screen, just as if those components were 
hard-wired through an Arduino "shield" module. 



• Windows Remote Arduino runs the equation backwards, allowing a 
Windows application to control and draw on the components of an 
Arduino device.

• With the release of the libraries, Windows 10 became the first 
operating system to join the Arduino Certified program by making it 
easy to add an entire Smartphone's worth of hardware components 
to any Arduino project.



IoT network solutions

• Bluetooth low energy (BLE) 

• Light-Fidelity (Li-Fi)

• Near-field communication (NFC)

• QR codes and barcodes

• Radio-frequency identification (RFID)

• Thread



Bluetooth low energy (BLE) 

• Short-range communications technology 

• Bluetooth, which has become very important in computing and many 
consumer product markets.

• The new Bluetooth Low-Energy (BLE) or Bluetooth Smart it offers a 
similar range to Bluetooth it has been designed to take up 
significantly reduced power consumption. 

• Smart/BLE is not really designed for file transfer and is more suitable 
for small chunks of data



• Bluetooth Smart features incorporate the Bluetooth Core
Specification. version 4.2 via its Internet Protocol Support Profile will
allow Bluetooth Smart sensors to access the Internet directly via
6LoWPAN connectivity.

• This IP connectivity makes it possible to use existing IP infrastructure
to manage Bluetooth Smart 'edge' devices.



Light-Fidelity (Li-Fi)

• Wireless communication technology similar to the Wi-Fi standard, but 
uses visible light communication for increased bandwidth. 



Near-field communication (NFC)

• Communication protocols enabling two electronic devices to 
communicate within a 4 cm range.

• NFC (Near Field Communication) is a technology that enables simple 
and safe two-way interactions between electronic devices and 
especially applicable for smartphones, allowing consumers to perform 
contactless payment transactions, access digital content and connect 
electronic devices.  



QR codes and barcodes

• Machine readable optical tags that store information about the item 
to which they are attached.



Radio-frequency identification (RFID)

• Technology using electromagnetic fields to read data stored in tags 
embedded in other items. 



Thread
• Network protocol based on the IEEE 802.15.4 standard, similar to 

ZigBee, providing IPv6 addressing.

• A very new IP-based IPv6 networking protocol aimed at the home 
automation environment is called as 'Thread'. 

• Thread supports a mesh network using IEEE802.15.4 radio 
transceivers and is capable of handling up to 250 nodes with high 
levels of authentication and encryption. 



Transport Layer Security (network protocol) 
TLS
• Wi-Fi

• Wi-Fi Direct

• Z-Wave

• ZigBee

• HaLow

• LTE-Advanced

• 6LoWPAN

• Sigfox



Wi-Fi

• Widely used technology for local area networking based on the IEEE 
802.11 standards, where devices may communicate through a shared 
access point. 

• WiFi connectivity is often an obvious choice for many developers,
especially given the pervasiveness of WiFi within the home
environment within LANs.



Wi-Fi Direct

• A Variant of the Wi-Fi standard for peer-to-peer communication, 
eliminating the need for an access point.

• making it simple and convenient to print, share, sync, play games, 
and display content to another device.

• Wi-Fi Direct devices connect to one another without joining a 
traditional home, office, or hotspot network.

• https://www.youtube.com/watch?v=je2lWjfpywQ&feature=youtu.be

https://www.youtube.com/watch?v=je2lWjfpywQ&feature=youtu.be


Z-Wave

• Safer, smarter homes start with Z-Wave
https://www.z-wave.com/

Communication protocol 
providing short-range, low-
latency data transfer at rates 
and power consumption lower 
than Wi-Fi. Used primarily for 
home automation. 

https://www.z-wave.com/




ZigBee

• Communication protocols for personal area networking based on the 
IEEE 802.15.4 standard, providing low power consumption, low data 
rate, low cost, and high throughput.

• ZigBee PRO and ZigBee Remote Control (RF4CE), among other 
available ZigBee 



HaLow

• A Variant of the Wi-Fi standard providing extended range for low-
power communication at a lower data rate



LTE-Advanced

• Long-Term Evolution (LTE) is a standard for wireless broadband 
communication for mobile devices and data terminals, based on the 
GSM/EDGE and UMTS/HSPA technologies.

• High-speed communication specification for mobile networks. 
Provides enhancements to the LTE standard with extended coverage, 
higher throughput, and lower latency.





6LoWPAN

• A key IP (Internet Protocol)-based technology is 6LoWPAN (IPv6 Low-
power Wireless Personal Area Network).



6LoWPAN Application Areas

• Automation: There are enormous opportunities for 6LoWPAN to be 
used in many different areas of automation.

• Industrial monitoring: Industrial plants and automated factories 
provide a great opportunity for 6LoWPAN. 

• Smart Grid: Smart grids enable smart meters and other devices to 
build a micro mesh network. 

• Smart Home: By connecting your home IoT devices using IPv6, it is 
possible to gain distinct advantages over other IoT systems.



Sigfox

https://www.sigfox.com/en

LOW POWER

Unique connectivity solution provides 

the lowest energy-consumption device-

to-cloud. 

By simplifying communications, enable 

unbeatable low energy consumption.

LOW COST

With its simple approach to connectivity, 

Sigfox provides ultra price-competitive 

connectivity subscriptions and even more 

importantly, enables extremely simple and 

cost-efficient silicon modules.

COMPLEMENTARY TECHNOLOGY

Sigfox is compatible with Bluetooth, GPS 

2G/3G/4G and Wifi. By combining other 

connectivity solutions with Sigfox, 

business cases and user experience can 

be drastically improved.

https://www.sigfox.com/en


Neul

• Similar to Sigfox in concept and operate in the sub-1GHz band, 'Neul' 
leverages very small slices of the TV White Space spectrum to deliver 
high scalability, high coverage, low power and low-cost wireless 
networks.



LoRaWAN



• Following videos in the URL can be referred for how IoT works? 
https://www.youtube.com/watch?v=o7VXyolenvU – IoT explained 
easily
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