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            Once Upon A Time ...

A company...

Profile


	Business Name: IOT101 Inc.

	Sector: Industrial

	Company Overview: IOTL101 Inc. creates End to End Industrial Automation Solutions to collect, exchange, analyze and react on events.

	Business Need





A 500 Fortune company specialized in Plastic transformation has requested IOT101 Inc. a Proof of Concept to create their  next-generation End to End Industrial Automation System. The  solution shall improve at Predictive Maintenance and Decision Making:


	Real-time Asset Monitoring 

	Single Screen Operator View (Decision Making)



Customer Proposed Functional Architecture


	Industrial Device
	Temperature

	Actuator





	Communication

	Cloud
	Application





	Mobile
	Application 







Customer Required Products and Services


	Hardware
	Linux Based Embedded Platform

	Sensor

	Actuator





	Software
	Linux Based Operating System





	Partners
	IBM 

	Freeboard








        

    



        
    



        

    
        Objectives

        
            Objectives


	Explain what is the Vision of the Internet of Things

	Identify the Consortium created to achieve the Internet of Things Vision

	Distinguish the key players in the Internet of Things ecosystem

	Describe the key components of Internet of Things solutions

	Create a basic Internet of Thing proof of concept solution from the Edge to the Cloud

	Define the Development Environment required to deploy Internet of Things Devices including Development Boards, Boot Loaders, Operating Systems and Integrated Development Environments

	Describe 2 roles our Internet of Things Device could play

	Define the value of Gateways for the Internet of Things

	Identify the available Connectivity and Protocols to communicate our Internet of Things Device with the Cloud

	Describe Application Programming Interfaces, Services and Platforms available to put some intelligence in our Internet of Things Devices




        

    



        
    



        

    
        Skills

        
            Skills


	Working in a Linux environment

	Hardware Hacking (Arduino, Raspberry Pi, Intel Edison, Intel Galileo, etc)

	DIY/Maker Attitude

	Reading/Written English skills

	Strong team player with self-motivation, self-starter and passionate about Personal Development




        

    



        
    



        

    
        Prerequisites

        
            Prerequisites

Accounts

Sign up for the following online sites:


	Github https://github.com/

	Freeboard.io http://freeboard.io/



Equipment


	Workstation (Linux, Windows, OS X)

	Internet Connection

	Linux Based Board Development (Raspberry Pi, Intel Edison, Intel Galileo)

	Some Sensors (e.g. Grove Indoor Environment Kit for Intel® Edison)




        

    



        
    



        

    
        Introduction

        
            Introduction


Be part of the next revolution of everyday objects interconnected to the Internet. This hands-on training will teach you the basic components in the build of Internet of Things Solutions, you will drive the tools, technology and the know-how from an Engineering perspective. Python Scripting Language is used throughout the lessons allowing us to focus on solutions and not on programming knowledge.




        

    



        
    



        

    
        Internet Of Things

        
            Internet of Things


Devices that are connected to the Internet, integrating greater compute capabilities and using data analytics to extract meaningful information ...

Evolution of the Computing, devices that are connecting to the Internet, generating greater and greater amounts of data, integrating compute capabilities into the devices end to end, using data analytics to extract information from all the data they are producing.

The Internet of Things is sometimes referred to as the Industrial Internet of Things, the Internet of Everything (IoE), or Industry 4.0. Intel defines the Internet of Things as devices that are connecting to the internet, integrating greater compute capabilities, and using data analytics to extract valuable information.




	Wikipedia Internet of Things

	Postscapes Internet of Things Technologies

	Postscapes Internet of Things Resources

	Embedded 2014's Top Ten Embedded IoT Design Articles and Papers

	Stanfy 3 Types of Software Architecture for Internet of Things Devices

	Slashdot The IoT, the MinnowBoard, and How They Fit Into the Universe (Video)

	Understanding Internet of Things

	Where the real value of IoT resides

	[Virtualized IoT Development Environment Reduces Design Time](http://www.engineering.com/ElectronicsDesign/ElectronicsDesignArticles/ArticleID/12781/Virtualized-IoT-Development-Environment-Reduces-Design-Time.aspx

	My first IoT project: A guide for businesses



From IoT, Interoperabilidad e Internacionalización, las i claves del éxito de Libelium


	Enable things you couldn't do before

	Amaze breaking limits you should't afford

	Democratize technology not supposed to be for all

	Change behaviour

	Solve big mankind problems




        

    



        
    



        

    
        Examples

        
            Examples


	Can you please think of an example being IoT disabled?

	Can you please think of the same example now being IoT enabled?

	Can you please give another examples of IoT solutions?




        

    



        
    



        

    
        Consortiums

        
            Consortiums

AllSeen Alliance


Connect. Contribute. Collaborate.
The AllSeen Alliance is a cross-industry consortium dedicated to enabling the interoperability of billions of devices, services and apps that comprise the Internet of Things.



AllSeen Alliance Homepage

Open Interconnect Consortium


Delivering Industry Standards and Open Source Solutions. The Open Interconnect Consortium is focused on delivering a specification, an open source implementation, and a certification program for wirelessly connecting devices.



OpenInterconnect Consortium Homepage

Open Connectivity Foundation


The OCF unifies the entirety of the former Open Interconnect Consortium (OIC) with leading companies at all levels – silicon, software, platform, and finished-goods – dedicated to providing this key interoperability element of an IoT solution.

Billions of connected devices (devices, phones, computers and sensors) should be able to communicate with one another regardless of manufacturer, operating system, chipset or physical transport. The Open Connectivity Foundation (OCF) is creating a specification and sponsoring an open source project to make this possible. OCF will unlock the massive opportunity in the IoT market, accelerate industry innovation and help developers and companies create solutions that map to a single open specification. OCF will help ensure secure interoperability for consumers, business, and industry.

The OCF unifies the entirety of the former Open Interconnect Consortium (OIC) with leading companies at all levels – silicon, software, platform, and finished-goods – dedicated to providing this key interoperability element of an IoT solution. The OCF sponsors the IoTivity open source project which includes a reference implementation of our specification available under the Apache 2.0 license. The OCF also includes all the activities formerly sponsored by UPnP Forum.




	Open Connectivity Foundation Homepage

	What Peace Between Intel & Qualcomm Means For The Internet Of Things

	Another IoT group? OCF may really be the one to make it all work



Internet of Things Consortium


Companies Connecting Reality. Driving adoption of IoT products & services through consumer research and market education.



Internet of Things Consortium Homepage

Industrial Internet Consortium


The Industrial Internet Consortium is the open membership, international not-for-profit consortium that is setting the architectural framework and direction for the Industrial Internet. Founded by AT&T, Cisco, GE, IBM and Intel in March 2014, the consortium’s mission is to coordinate vast ecosystem initiatives to connect and integrate objects with people, processes and data using common architectures, interoperability and open standards.



Industrial Internet Consortium Homepgae

Open Mobile Alliance


OMA Device Management is a device management protocol specified by the Open Mobile Alliance (OMA) Device Management (DM) Working Group and the Data Synchronization (DS) Working Group. The current approved specification of OMA DM is version 1.2.1, the latest modifications to this version released in June 2008. Wikipedia




	OMA Homepage



HomeKit


HomeKit. Securely control your home. Right from the palm of your hand. You use your iPhone every day — to stay in touch with people, stay organized, help manage your health and fitness, and even replace your wallet. With HomeKit, now you can also use your iOS device to connect the products you use in your home — so you can privately and securely control them and make them work together.




	HomeKit Homepage



Open Geospatial Consortium


The OGC (Open Geospatial Consortium) SensorThings API is an OGC candidate standard for providing an open and unified way to interconnect IoT devices, data, and applications over the Web.




	[OGC (Open Geospatial Consortium) SensorThings API ](http://ogc-iot.github.io/ogc-iot-api/



The FIT Consortium


FIT is provided by a consortium of five institutions of higher education and research that are devoted to making testbeds for network computer communications available to enterprise, scientific researchers, and educators. The FIT Consortium




        

    



        
    



        

    
        Resources

        
            Resources


	Shenzhen: The Maker Movement, The Silicon Valley of Hardware

	IoT Analytics Homepage

	IoT Analytics Youtube

	Internet of Things Toolkit +101 Resources to Navigate the #IoT

	IoT Marketplace




        

    



        
    



        

    
        Architecture

        
            Architecture

Blockchain


	Blockchain basics: Introduction to business ledgers

	What blockchain means for the Internet of Things



Networks


	Legacy Networks / Evolved Networks
	Physical Connections / API

	Purpose Built Hardware / Software Defined

	Manual Deployments / Virtualized and Elastic







Cloud and Analytics


	How to choose your IoT Platform Architecture?

	Internet of things: 4 free platforms to build IoT project

	Gadgedtronicx Top 10 Best IoT Software Platforms

	InitialState 12 of the Best IoT Platforms

	Best IOT Platforms

	Top 10 IoT Platforms
	Amazon Web Services (AWS) IoT

	Microsoft Azure IoT

	ThingWorx IoT Platform

	IBM Watson IoT

	Cisco IoT Cloud Connect

	Salesforce IoT Cloud

	Carriots

	Oracle Integrated Cloud

	General Electric’s Predix

	Kaa







Platforms

The Platform of Things: The Mega IoT Platforms Land Grab
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	Best IoT Software & Tools

	Open Source Project
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            Contests


	Hackster Challenges

	Eclipse IoT Challenge
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            Events


	Open IoT Summit Videos!

	IoT Day

	Internet of Things Events

	IoT Enterprise Summit 2016

	IBM Interconnect 2016

	IoT Solutions World Congress

	10 IoT Events in 2016

	Open IoT Summit

	Industrial IoT Congress

	IoT in Oil and Gas

	io Hardware Security Conference and Training

	IoT Smart Summit

	Industrial Internet Summit

	Smart Home Summit

	Smart Cities Summit

	Bosch Connected World Chicago

	IEEE IoT

	International Conference on Internet of Things, Big Data and Security

	IEEE International Conference on Internet-of-Things Design and Implementation

	International Conference on Internet of Things and Big Data – IoTBD 2016




        

    



        
    



        

    
        Investors
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	Top IoT Investors You should Know About




        

    



        
    



        

    
        Job Roles

        
            Job Roles


	Intel, SAP Labs and IBM IoT offer specific tech job roles in demand: TimesJobs survey

	The top 5 new jobs created by the Industrial IoT

	Demand for employees with tech skills such as data visualisation is on the rise as internet of things adoption becomes more widespread

	IoT Jobs

	How to become an IoT app developer

	On Becoming an IoT Developer
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            People


	Top IoT Experts You Should Know

	Cloud Social Influencers Power 100

	Final individual report for 2015




        

    



        
    



        

    
        Programming Languages

        
            Programming Languages


	11 IoT Programming Languages Worth Knowing

	IoT Programming Languages You Must Know
	C

	C++

	Python

	Java

	Javascript

	Go

	Rust

	Parasail

	B#

	Assembler








        

    



        
    



        

    
        Projects

        
            Projects


Here we list 100 most widely used and reliable open source tools for developing IoT apps. We have tried our best to include IoT hardware platforms, development tools, software, integrations tools, operating systems and monitoring tools. 100 IoT Open Source Development Tools And Resources




	The Open Source Project for the Internet of Things

	Open Source cloud solution for the Internet of Things

	What are some of the open source projects in IoT?




        

    



        
    



        

    
        Standards
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	Functional Safety and IEC 61508

	ISO 26262




        

    



        
    



        

    
        Tendencies

        
            Tendencies


	Why Ultra-low Power Computing Will Change Everything

	Reality Editor

	Open Hybrid

	IoT Trends In 2016

	What CES 2016 Had For The Internet of Things

	Forrester 2016: CIOs And CMOs Must Rally To Lead Customer-Obsessed Change Now

	Blockchains will drive an M2M economy of autonomous vehicles, drones, robots and 3D printers
	"Today we have two types of customers, individuals and corporates. Now with the rise of the machine-to-machine economy, a new customer segment of machines is arising."





	Gartner's Top 10 Internet Of Things Technologies For 2017 & 2018

	These are the 10 hottest trends in the Internet of Things right now

	Cloud Influence
	January 2016 Global #CloudInfluence Organisation Rankings

	What’s trending for #Cloud and #BigData right now?

	December Top 50 #CloudInfluence Individuals
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            Training


	IoT University

	IoT Academy

	PTC IoT Academic 

	Eduvance

	The future of IoT education

	Top 15 Moneymaking Certifications For 2015

	Internet of Things Wiki

	Online (Mostly Free!) IoT courses You Should Know-Part 1 of 6

	The Internet of Things Executive Handbook

	The Essential Guide to Electronics in Shenzhen

	Internet of Things 101 Workshop

	Open Source Internet of Things

	Internet of Things-IoT 101 - Online Self Learning

	Wireless 101: What is the Internet of Things?

	Hardware Academy

	Exp-Lab IOT Training

	The internet of things | Jordan Duffy | TEDxSouthBank

	Hands-On Technical Trainings

	IoT Talent Consortium aims to train one million IoTers by 2020

	Building Internet of Things

	Actual Tech Media



IoT Talent Consortium


Join the World's Only Initiative to Drive IoT Talent Innovation. The IoT Talent Consortium was conceived at the Internet of Things World Forum in 2014 and incorporated as an industry nonprofit in 2015. Homepage




	Assessment Quiz



Communities


	Hackaday

	Instructables

	Cooking Hacks

	Qioto



Coursera


	Introduction to the Internet of Things and Embedded Systems
	What Is the Internet of Things (IoT)?

	Embedded Systems 

	Hardware and Software

	Networking and the Internet





	A developer's guide to the Internet of Things (IoT)
	Introduction to the course

	Rapid application development in the cloud

	Rapid application development on a Raspberry Pi 

	Lower level programming for the Internet of Things  





	Emerging Technologies: From Smartphones to IoT to Big Data Specialization

	Create Your Own Internet of Things (IoT) Device

	Build Your Own Internet of Things



EdX


	Enabling Technologies for Data Science and Analytics: The Internet of Things




        

    



        
    



        

    
        Licensing

        
            Licensing

Is the GPL the right way to force IoT standardization?
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            Sites


	Compare The Cloud




        

    



        
    



        

    
        Key Players

        
            Key Players


	Fiware

	The Internet Innovation Network

	Reekoh

	ArcGIS
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            Amazon

Amazon AWS


AWS IoT. Easily and securely connect devices to the cloud. Reliably scale to billions of devices and trillions of messages.

AWS IoT is a managed cloud platform that lets connected devices easily and securely interact with cloud applications and other devices. AWS IoT can support billions of devices and trillions of messages, and can process and route those messages to AWS endpoints and to other devices reliably and securely. With AWS IoT, your applications can keep track of and communicate with all your devices, all the time, even when they aren’t connected. 

AWS IoT makes it easy to use AWS services like AWS Lambda, Amazon Kinesis, Amazon S3, Amazon Machine Learning, and Amazon DynamoDB to build IoT applications that gather, process, analyze and act on data generated by connected devices, without having to manage any infrastructure.




	AWS IoT

	AWS IoT Getting Started

	AWS IoT Intel

	Is Amazon (AMZN) the "Internet of Things" King?



Amazon IoT Button


The AWS IoT Button is a programmable button based on the Amazon Dash Button hardware. This simple Wi-Fi device is easy to configure and designed for developers to get started with AWS IoT, AWS Lambda, Amazon DynamoDB, Amazon SNS, and many other Amazon Web Services without writing device-specific code. Homepage
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            Apple


HomeKit. Securely control your home. Right from the palm of your hand.

You use your iPhone every day — to stay in touch with people, stay organized, help manage your health and fitness, and even replace your wallet. With HomeKit, now you can also use your iOS device to connect the products you use in your home — so you can privately and securely control them and make them work together.

HomeKit is a framework for communicating with and controlling connected accessories in a user’s home. You can enable users to discover HomeKit accessories in their home and configure them, or you can create actions to control those devices. Users can group actions together and trigger them using Siri.




	Apple HomeKit

	Apple Developer HomeKit




        

    



        
    



        

    
        ARM

        
            ARM


ARM Internet of Things Solutions. ARM and its Partners share a disruptive vision where creation and deployment of commercial, standards-based IoT devices is possible at scale. ARM® mbed™ IoT Device Platform enables a software ecosystem that solves these problems by providing a common platform for developing connected IoT devices. Internet of Things Solutions




	Access White Papers

	Read Related Blogs

	Watch Videos

	Why SoftBank Is Spending $32 Billion on ARM




The Internet of Things (IoT) is about devices and services delivering end-to-end solutions. The ARM® mbed™ IoT Device Platform is the fastest way to create commercial and interoperable connected IoT devices based on ARM microcontrollers.




	mbed IoT Device Platform

	mBed IoT Platforms




yotta is the software module system that mbed OS uses. It is responsible for assembling the software modules that your application needs and controlling the build system to make those modules available to you. yotta

Whether you are an established developer, an ARM partner or just getting started on ARM, we know you'll find a lot in the community to keep you coming back to stay informed, learn, ask and answer questions. ARM Connected Community



Family


	Cortex-A

	Cortex-R

	Cortex-M

	ARM 7

	ARM 9

	ARM 11



Use Cases


	IoT Device
	Cortex-M0





	Gateway
	Cortex-M3

	Cortex-M4

	Cortex-A








        

    



        
    



        

    
        AT&T

        
            AT&T


	IBM Watson IoT and AT&T To Power Innovation with Integrated Capabilities



News


	IBM Watson IoT and AT&T To Power Innovation with Integrated Capabilities

	IBM and AT&T are cozying up to IoT developers



AT&T Foundry

AT&T Foundry

M2X


Seamlessly connect your devices to The Internet of Things. AT&T M2X is a cloud-based fully managed time-series data storage service for network connected machine-to-machine (M2M) devices and the Internet of Things (IoT). From trucks and turbines to vending machines and freight containers, M2X enables the devices that power your business to connect and share valuable data.




	M2X Homepage

	Github Developer tools and client libraries for AT&T's M2X internet of things service



WebRTC


Turn your website into a phone with just a few lines of code




	WebRTC Homepage



ARO


Developers, is your app slow and unresponsive? Speed it up with AT&T ARO. AT&T ARO is an award-winning, cross-platform tool for optimizing mobile app performance. Use this free diagnostic tool to improve your app's battery life, data usage, and responsiveness.




	ARO Homepage
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            Atari


	Atari returns to hardware with smart home gadgets
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            Axeda
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            Bosch


	Bosch Internet of Things




        

    



        
    



        

    
        Cisco

        
            Cisco


Learn about the Cisco IoT System. Accelerate your transition to an intelligent, IoT-based infrastructure by deploying the Cisco IoT System. Our broad portfolio of IoT infrastructure technologies help you connect, manage, and control previously unconnected devices. Better secure your physical and digital assets and data. Innovate by creating and deploying IoT applications from fog to cloud.

IoT. Learn how to create and deploy a project using the Cisco Connected Mobility Experiences (CMX) API. Code using Flare, IoX/Fog and the IoT Dev Kit to expand your abilities in the world of IoT. Use Big Data Management to analyse, capture, curate, search, share, store, transfer, visualize, and protect your IoT data.




	Cisco Internet of Things

	Blog Cisco Latinoamérica

	ABB, Bosch, Cisco, LG to Create Home Automation Software Standard



Cisco DevNet


DevNet Creations. Showcase your innovative solutions or recipes, discover what
others have created with Cisco APIs, and get inspired.



Cisco DevNet

Cisco IOx


	Cisco IOx DevNet Homepage

	Cisco IOx Getting Started




        

    



        
    



        

    
        Dell

        
            Dell


Make the Internet of Things real. Today. Dell takes a pragmatic approach to the Internet of Things (IoT) by building on the equipment and data you already have, and leveraging your current technology investments, to quickly and securely enable analytics-driven action.




	Dell Internet of Things

	Dell IoT Solutions

	Dell Opens Internet of Things Lab in Silicon Valley Solution Center




        

    



        
    



        

    
        Eclipse

        
            Eclipse


Open Source for IoT. IoT needs open source to be successful. Eclipse IoT simplifies IoT development.




	Eclipse IoT

	Eclipse Foundation Virtual IoT Webinars

	Eclipse Open Source Internet of Things 101
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            Facebook


        

    



        
    



        

    
        General Electric

        
            General Electric


The World Runs on Industry, and Industry Runs on Predix. Homepage

The Industrial Internet: Digital Transformation Starts Here. As the world’s first industrial operating system, Predix powers the modern digital industrial businesses that drive the global economy.



News


	GE and PTC Form Broad Strategic Alliance to Pursue Brilliant Factory Opportunity

	GE and Microsoft partner to bring Predix to Azure, accelerating digital transformation for industrial customers

	GE Partners



Predix Platform


The Power of GE’s Predix on Microsoft Azure. Build and deploy industrial applications on Predix, integrated with the Azure cloud, Azure IoT Suite, and Cortana Intelligence

The Industrial Internet: Digital Transformation Starts Here. As the world’s first industrial operating system, Predix powers the modern digital industrial businesses that drive the global economy. Operational Technology (OT) security risk is changing. More devices are connected and the threat landscape is expanding. GE’s Wurldtech can help you reduce risk. GE Predix




        

    



        
    



        

    
        Google

        
            Google


Internet of Things. There is the potential for 50 billion connected devices by 2020. Google Cloud Platform gives you the tools to scale connections, gather and make sense of data, and provide the reliable customer experiences that hardware devices require. 




	Google IoT



Brillo


Brillo brings the simplicity and speed of software development to hardware for IoT with an embedded OS, core services, developer kit, and developer console. 




	Google Brillo



The Physical Web


The Physical Web is an open source approach to unleash the core superpower of the web: interaction on demand. People should be able to walk up to any smart device - a vending machine, a poster, a toy, a bus stop, a rental car - and not have to download an app first. Everything should be just a tap away. Walk up and use anything




	The Physical Web Cookbook



Others


	Google Global Operators Partnership for Rich Communication Services




        

    



        
    



        

    
        Hewlett Packard

        
            Hewlett Packard


HPE Universal IoT Platform. Accelerate, simplify, and connect your Internet of Things. Homepage

With the HPE Universal IoT Platform customers acquire an industry, vertical, and client-agnostic solution with maximum scalability, modularity, and versatility. This enables customers to manage their IoT solutions and deliver value through monetizing the vast amount of data generated by connected devices and making it available to enterprise-specific applications. Further, use cases both within a vertical industry sector and across multiple others enable new business models and revenue streams.
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            Huawei

Narrowband IoT Open Lab


Huawei, a leading global information and communications technology (ICT) solutions provider, and Vodafone Group today announced the opening of an Open IoT Lab to work on the development of products and applications relating to Narrowband Internet of Things (NB-IoT) technology. News




	Huawei and Vodafone Announce Opening of the World’s First Narrowband IoT Open Lab
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            IBM


How IBM sees the Internet of Things. IBM and its clients are ushering in a new cognitive era. IBM Watson IoT extends the power of cognitive computing to the billions of connected devices, sensors and systems that comprise the IoT. Why? Because IoT is testing the limits of programmable computing, and Cognitive IoT is how we will overcome those limits. It is how we will accomplish the transformational outcomes we know are both possible and necessary—from operational efficiency to customer experience to industry disruption. 

IBM Opens Watson IoT Global Headquarters, Extends Power of Cognitive Computing to a Connected World




	IBM Internet of Things

	IBM Internet of Things News

	IBM Internet of Things ARM mbed IoT Starter Kit on IBM's Bluemix cloud platform



News


	IBM Watson IoT and AT&T To Power Innovation with Integrated Capabilities

	New IoT for Automotive service from IBM Watson IoT

	Creating Apps with a Global Reach

	IBM and AT&T are cozying up to IoT developers

	Macy's Pilots IBM's Watson In Partnership With Satisfi For In-Store, Personalized Shopping CompanionBlueMix






Build and run your apps with the IBM Bluemix hybrid cloud development platform to access a catalog of services and APIs from IBM, third-parties, and ...

Bluemix is an implementation of IBM’s Open Cloud Architecture, leveraging Cloud Foundry to enable developers to rapidly build, deploy, and manage their cloud applications, while tapping a growing ecosystem of available services and runtime frameworks. IBM will provide services and runtimes into the ecosystem based on our extensive software portfolio.




	IBM BlueMix

	IBM Bluemix Console

	IBM Bluemix Edison



Watson Internet of Things


Watson IoT is a set of capabilities that learn from, and infuse intelligence into, the physical world. The Internet of Things-generated data is growing twice as fast as social and computer-generated data, and it is extremely varied, noisy, time-sensitive and often confidential. Complexity grows as billions of devices interact in a moving world. This presents a growing challenge that will test the limits of programmable computing. Cognitive IoT is our best opportunity to fully exploit this resource.

Cognitive IoT is not explicitly programmed. It learns from experiences with the environment and interactions with people. It brings true machine learning to systems and processes so they can understand your goals, then integrate and analyze the relevant data to help you achieve them.




	Watson Internet of Things

	IBM Watson IoT



Node-RED


 A visual tool for wiring the Internet of Things. Internet of Things solutions often require pulling together hardware devices, APIs and online services in new and interesting ways. Time spent writing the boilerplate code to talk to these different systems, such as accessing a Serial port or complete an OAuth flow against Twitter, is not time spent on creating the real value of the solution.

We need tools that make it easier for developers at all levels to bring together the different streams of events, both physical and digital, that make up the Internet of Things.




	Node-RED Homepage

	Node-RED Press



Ethernet IoT Starter Kit


This starter Kit for IBM IoT Foundation provides the user with a slick experience, getting data from the on board sensors into the IBM cloud within minutes of opening the box. It is particularly suitable for developers with no specific experience in embedded or web development, as it provides a platform for learning new concepts and creating working prototypes. IBM




	ARM mBed IBM Kit

	ARM mbed IoT Starter Kit on IBM's Bluemix cloud platform

	ARM® mbed™ IoT Starter Kit (Part 1)

	ARM® mbed™ IoT Starter Kit (Part 2)

	ARM Connects a New World of Intelligent Devices to the Cloud



Waspmote Mote Runner 6LoWPAN Development Platform


IBM and Libelium have joined efforts to offer a unique IPv6 development platform for sensor networks and the Internet of Things (IoT). By integrating the IBM Mote Runner SDK on top of Libelium Waspmote sensor platform we get a unique and powerful tool for developers and researchers interested in 6LoWPAN / IPv6 connectivity for the Internet of Things.




	IBM and Libelium Launch Internet of Things Starter Kit

	Waspmote Mote Runner Homepage



Applications


	Olli




        

    



        
    



        

    
        Intel

        
            Intel


	Building IoT Teams Lesson Learned

	How to Intel® IoT Technology in C++

	Ultimate Coder Challenge

	Scaling your project to production on Intel IoT Architecture

	Forbes CIO Innovation Award: Intel's CIO Drives $1 Billion Of Value Through Analytics



The Intel® IoT Platform

Secure, Scalable, Interoperable


The Intel® IoT Platform is an end-to-end reference model and family of products from Intel, that works with third party solutions to provide a foundation for seamlessly and securely connecting devices, delivering trusted data to the cloud, and delivering value through analytics.




	Intel® IoT Homepage

	Intel® IQ

	Intel® IoT Documentation

	IoT Milestones



	IoT Overview



	Industries

	Products

	Ecosystem

	Blueprints & Case Studies

	Events



IoT @ Intel


	Secure  | Wind River, Intel Security

	Connect | Things, Gateway, Network, Datacenter

	Manage  | Services Management @ Wind River, Intel Security, Developer Resources

	Analize | Solutions Enablement



IoT Building Blocks


	Things

	Gateways

	Network and Cloud

	Services Creation and Solutions Layer



IoT Industries


	Automotive

	Energy

	Healthcare

	Industrial

	Retail

	Smart Building

	Smart Homes



IoT Resources


	Intel® Embedded Community Engage with the hardware developers powering IoT innovation.

	Intel Maker Community Push the boundaries of creativity with tools and boards from Intel.

	Intel® Embedded Design Center Access documentation, tools, software, and support for hardware and software developers.

	Intel® Developer Program Connect with software developers to build smarter things and create new business opportunities.

	Intel® Software Evangelists Get inspired. Share your insight.



Other Links


	The Intel® IoT Platform: Secure, Scalable, Interoperable

	Intel® IoT Blog

	New Intel® IoT Platform Makes More 'Things' Smart and Connected

	Intel® IoT Insights Day 2015

	Intel® and The Internet of Things

	Intel® SSG DRD IoT









Embedded Design Center


	Intel® Embedded Design Center



Intel® Internet of Things Solutions Alliance


From modular components to market-ready systems, Intel and the 400+ global member companies of the Intel® Internet of Things Solutions Alliance provide scalable, interoperable solutions that accelerate deployment of intelligent devices and end-to-end analytics. Close collaboration with Intel and each other enables Alliance members to innovate with the latest Internet of Things (IoT) technologies, helping developers deliver first-in-market solutions.




	Intel® Internet of Things Solutions Alliance Overview

	Intel® Internet of Things Solutions Alliance Homepage

	Intel® Internet of Things Solutions Directory for Developers

	Intel® Internet of Things Solutions Directory

	Intel® Internet of Things Ecosystem



Intel® Developer Zone


Get going on your Internet of Things project. Find guides, docs, downloads, support, and more.


	Intel® Edison Board

	Intel® Galileo Board

	Minnowboard MAX

	Intel® IoT Gateways

	Intel® IoT Developer Kit





Intel® Developer Zone Internet of Things

Intel® IoT Developer Kit


Our complete hardware and software solution will help you explore the IoT space and create innovative projects. You'll find everything you need to get going: a development board and starter kit; Intel® XDK IoT Edition, Eclipse, and Arduino IDEs; a set of libraries; IoT Cloud Analytics; and more.




	Intel® IoT Developer Kit

	Announcing Intel® IoT Developer Kit support for Intel IoT Gateways

	Intel® Galileo IoT Dev Kit



Updates! February 2016


	The first includes support for IoT gateways that help provide a seamless developer experience from prototype to production.

	The second is the release of a TinyB (Tiny Bluetooth) Library that allows developers to connect to and interact with Bluetooth LE devices using simple C++ and Java APIs.

	And the third is an expansion of the UPM sensor library—including, for the first time, an array of industrial sensors.



Intel® IoT Commercial Kit


Where the Intel® IoT Commercial Developer kit differs is the software side.  Yocto Project Linux is removed and Wind River Linux with Wind River Intelligent Device Platform (IDP) XT is put in place.



Building with the Intel® IoT Commercial Developer Kit

Intel® IoT Devkit


The Intel® Development Kit for IoT (IoTDK) is a complete solution to create and test applications for Intel IoT platforms like the Intel® Galileo and Edison maker boards.


	Intel® XDK IoT Edition

	Yocto Project

	Libraries (RMAA & UPM)





Getting Started with the Intel® IoT Devkit and Intel® XDK IoT Edition


	Intel® IoT Devkit Official Github Repo Libraries & Samples

	Intel® Enable IoT



Intel® System Studio


The explosion of connected smart devices – expected to reach 50 billion by 2020 – is driving unprecedented need for efficient tools to meet shorter development cycles for system software and embedded c applications.
Intel® System Studio 2015 does exactly that, enabling developers to get the most out of Intel® architecture-based systems and embedded applications.I
Intel® System Studio 2015 is a comprehensive and integrated tool suite that provides developers with advanced system tools and technologies to help accelerate the delivery of the next-generation, energy-efficient, high-performance, and reliable embedded and mobile devices.
Intel® System Studio is a fully validated and Intel-supported product optimized for Intel® architecture, while being compatible with open source technologies.


	Host Operating Systems

	Integrated Development Environment

	Intel® C++ Compiler

	Intel® Integrated Performance Primitives Library

	Intel® Math Kernel Library

	Intel® Threading Building Blocks

	Intel-enhanced GDB* Application Debugger

	To work with Windows, Android, Linux, Embedded Linux, Wind River Linux, Yocto Project, Tizen

	More ...





Intel® System Studio

Intel® System Studio for Microcontrollers


Intel® System Studio for Microcontrollers, an Eclipse*-integrated software suite, is designed specifically to empower Intel® Quark™ microcontroller developers to create fast, intelligent things.

The Internet of Things (IoT) is the big growth wave in tech—from smart cities, homes, and classrooms to energy management, wearable devices, and much more. The Intel Quark microcontroller family extends intelligent computing to a new spectrum of devices requiring low power consumption for sensor input and data actuation applications. Intel® System Studio for Microcontrollers Homepage




	Intel® System Studio Product Brief



Intel® System Studio IoT Edition


Whether you are developing in C++ or Java, our instance of Eclipse comes with the built-in capability to easily integrate sensors via our UPM and Librmaa libraries.




	Intel® System Studio IoT Edition User Guide for C/C++



Wind River Intelligent Device Platform* XT


Connect Your Edge Devices to the Cloud. Wind River® Intelligent Device Platform XT is a customizable middleware development environment that provides security, connectivity, rich networking options, and device management. It simplifies the development, integration, and deployment of gateways for the Internet of Things. Intelligent Device Platform* XT Homepage




	Intelligent Device Platform* XT Product Brief

	Intelligent Device Platform* XT Release Notes



Wind River Helix


Wind River® Helix™ is our portfolio of software, technologies, tools, and services for addressing the system-level challenges and opportunities created by the Internet of Things. Wind River Helix Homepage



Enhanced Privacy Identification (EPID)


 Intel's Enhanced Privacy Identification (EPID) technology will be implemented by IoT sensor and micro controller vendors including Atmel and Microchip. News Release



Intel® RealSense™ Robotic Development Kit


The Intel® RealSense™ Robotic Development Kit is a bundle that features a credit card-sized board and an Intel® RealSense™ camera (R200). This combination of high-performance computing and low power consumption bridges the gap between rapid prototyping and final product design. Intel® RealSense™ Robotic Development Kit



Trusted Analytics Platform (TAP)


	Intel Daal



Alliances


	Intel and Citrix Team Up for Innovation at Citrix Synergy
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        IoT Ticket

        
            IoT Ticket


Since 1999 we have been connecting devices and machines to the internet. With IoT Ticket we offer you a Ticket to the Internet of Things (IoT) and beyond. Connect your devices to IoT Ticket to create condition, maintenance or status reports to keep track of your assets. Utilize the web-based Desktop to monitor and control them in real time Homepage




        

    



        
    



        

    
        Libelium

        
            Libelium


Internet of Things Platform Provider. Libelium designs and manufactures hardware and a complete software development kit (SDK) for wireless sensor networks so that system integrators, engineering, and consultancy companies can deliver reliable Internet of Things (IoT), M2M, and Smart Cities solutions with minimum time to market. Our versatile platform allows implementation of any Wireless Sensor Network, from Smart Parking to Smart Irrigation solutions. Homepage




	David Gascón at IBM Outthink 2016 in Chile (Spanish)

	ioT Marketplace




        

    



        
    



        

    
        Oracle

        
            Oracle

Oracle Internet of Things


Unlocking New Business Value. Gain new data-driven insights and drive actions from Internet of Things (IoT) data, enabling your business to deliver innovative new services faster than your competitors, with less risk. Securely connect, analyze, and integrate real-time IoT data, at scale, between connected devices and your enterprise applications.




	Oracle Internet of Things

	Oracle GrovePi+ Starter Kit | Luc Bors



Oracle Cloud Internet of Things


Simplify IoT. Gain new data-driven insights and drive actions from IoT by connecting, analyzing and integrating device data into your business processes and applications, enabling your business to deliver innovative new services faster and with less risk.

Oracle Internet of Things (IoT) Cloud Service is a managed Platform as a Service (PaaS) cloud-based offering that helps you make critical business decisions and strategies by allowing you to connect your devices to the cloud, analyze data from those devices in real time, and integrate your data with enterprise applications, web services, or with other Oracle Cloud Services, such as Oracle Business Intelligence Cloud Service.




	Oracle Cloud Internet of Things



Oracle Business Intelligence Cloud Service


Agile Business Intelligence in the Cloud for Everyone. A proven platform for creating powerful business intelligence applications, enabling users from the workgroup to the enterprise.




	Oracle Business Intelligence Homepage




        

    



        
    



        

    
        Others

        
            Others

C3IoT


Enterprise Internet of Things Application Software. The C3 IoT applications platform employs advanced analytics and machine learning at scale to deliver real-time actionable insights for enterprise business imperatives. With C3 IoT, organizations are attaining unprecedented levels of operational efficiency, productivity, and competitive advantage. C3IoT Homepage



IoT Lab


IoT-LAB provides a very large scale infrastructure suitable for testing small wireless sensor devices and heterogeneous communicating objects. It is the evolution and extension of the SENSLAB testbed (2010-2013). IoT Lab Homepage




        

    



        
    



        

    
        Mediatek

        
            Mediatek

MediaTek Cloud Sandbox


MediaTek Cloud Sandbox (MCS) is a cloud based data service platform for Internet of Things devices.




	MediaTek Cloud Sandbox Homepage




        

    



        
    



        

    
        Micrium

        
            Micrium


Micrium has consistently held the leadership position in embedded software components. The company's flagship µC/OS family is recognized for unparalleled reliability, performance, dependability, impeccable source code, and extensive documentation. In addition, some Micrium components contain certifications that meet the rigorous safety-critical standards demanded by industries that include medical electronics, avionics, and industrial products. Homepage




        

    



        
    



        

    
        Microchip

        
            Microchip

Internet of Things

IoT Ethernet Kit


The IoT Ethernet Kit powered by AWS IoT uses an Ethernet LAN8740A driven by a 32 bit controller with 2 Mb of Flash (PIC32MZ EF). Hundreds of different sensors can be plugged into the mikroBUSTM footprint from mikroe.com. In addition, the kit operates with FreeRTOSTM running MQTT light weight protocol and SSL allowing the user to quick-start his design within a mass production code environment in mind. IoT Ethernet Kit



Internet of Things AWS IoT


Microchip's PIC32MZ based IoT demos are designed to work with Amazon Web Service's AWS IoT platform and Microchip's "Insight on Things" (IoT) desktop application.




	Internet of Things AWS IoT

	AWS IoT Firmware

	Insight on Things" (IoT) Desktop App




        

    



        
    



        

    
        Microsoft

        
            Microsoft


Create the Internet of Your Things. The Internet of Things (IoT) starts with your things—the things that matter most to your business. Welcome to the Internet of Your Things.

The Internet of Things presents tremendous opportunities for businesses, and at Microsoft, we believe it doesn't have to be difficult. The Internet of Things (IoT) starts with your things, where your things are what matter most to your business. Learn more about how IoT can help transform your business. 




	Microsoft Internet of Things

	Microsoft Internet of Your Things



News


	GE and Microsoft partner to bring Predix to Azure, accelerating digital transformation for industrial customers



Windows 10 Core Starter Pack for Raspberry Pi 2


When we released Raspberry Pi 2 in February this year, we announced that Microsoft’s Windows 10 IoT Core, a version of Windows 10 for small Internet-of-Things devices that may or may not have a screen, would be available for the device.




	Windows 10 Core IoT Starter Pack Homepage

	Windows 10 Core IoT Starter Pack Press

	Adafruit Microsoft IoT Pack for Raspberry Pi 2

	AllThingsTalk Windows 10 Raspberry Pi Starter Kit V2




        

    



        
    



        

    
        Mozilla

        
            Mozilla


Exploring the role of the Web amidst the explosion of connected devices and services in our lives.




	Mozilla Web Of Things

	The Stack Mozilla testing four new IoT solutions

	Mozilla Homepage Update on Connected Devices Innovation Process: Four Projects Move Forward
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            NXP


The Internet of Things (IoT) is drastically changing how you interact with objects, devices in your home, at work and the world around you. It is creating significant excitement with predictions of endless opportunities for extra convenience, comfort and efficiency for the end-user.




	NXP Semiconductor

	NXP Smart Connected Solutions

	NXP backs two new IoT development platforms
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            NVIDIA


NVIDIA DRIVE PX 2 allows the automotive industry to use artificial intelligence to tackle the complexities inherent in autonomous driving. It utilizes deep learning on NVIDIA's most advanced GPUs for 360-degree situational awareness around the car, to determine precisely where the car is and to compute a safe, comfortable trajectory.  See more
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            Nokia


Nokia is an innovation leader in the technologies that enable our connected lives. We create products and solutions that help people thrive Homepage




	Nokia gains control of Alcatel-Lucent through successful public exchange offer; Nokia to hold nearly 80% of outstanding Alcatel-Lucent shares
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            Predixion


The only advanced analytics technology that executes on the device, at the edge for real-time decision making. Homepage



News


	Reverse Engineering the IoT
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            PTC


PTC (Nasdaq: PTC) delivers technology solutions that transform the way you create, operate and service products Homepage




	Internet of Things (IoT) Case Studies

	IoT Use Cases

	IoT Solutions



ThingWorx


Internet of Things Technology Platform. The ThingWorx Platform delivers a full-set of IoT specific development capabilities that make solutions more powerful and time to market faster. ThingWorx Homepage
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            Qualcomm


Internet of Everything. Imagine a world where devices, places and people become so inter-connected that daily life changes forever. Now stop imagining, and start believing. This transformation is called the Internet of Everything (IoE), and for 30 years we’ve been using our wireless expertise to make this amazingly connected world a reality. 




	Qualcomm Internet of Everything Homepage

	Snapdragon

	QCA4012 News

	QCA4012 Brochure



Internet of Everything Kit by Etherios


Built on Qualcomm® QSC6270-Turbo chipset, Etherios and Oracle Java technologies




	Etherios Internet of Everything Kit

	Internet of Everything Kit Gives Developers A Competitive Advantage
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            RedHat


What does the IoT mean for businesses? In the Internet of Things, everyday objects are part of a network, sending and receiving data to and from other "things." The world is eminently connected by embedded devices. At a consumer level, this means you can adjust your home's thermostat from across an ocean. But for businesses, it can create new opportunities to connect with customers and partners—as well as oceans of data to collect, store, and analyze.




	Redhat Internet of Things




        

    



        
    



        

    
        Renesas

        
            Renesas


The merger in April 2010 between NEC Electronics and Renesas Technology has given birth to Renesas Electronics.
As a semiconductor manufacturer, we strive to be the first to meet the needs of our customers worldwide with the aim of becoming one of their most trusted partners Homepage



Microcontrollers and Microprocessors


In response to user requirements that are rapidly expanding in scope, Renesas Electronics offers microcontroller and microprocessor products that provide excellent expandability while allowing customers to make full use of existing resources.




	RL78 Family
	Instrument Cluster





	RX Family
	Common Technologies for Industry

	Security

	Home Appliance

	Human Interface





	RH850 Family (Automotive only)
	HEV/EV





	RZ Family
	Car Audio

	PC Peripheral

	Home Appliance

	Healthcare

	Security







Use Cases


	IoT Device
	Renesas RL78

	Renesas RX100





	Gateway
	Renesas RX600

	Renesas RZ







Renesas Synergy™ Platform


A complete and qualified platform that accelerates embedded development, inspiring innovation and enabling differentiation. Renesas Synergy™ Platform
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        Samsung

        
            Samsung


For over 70 years, Samsung has been dedicated to making a better world through diverse businesses that today span advanced technology, semiconductors, skyscraper and plant construction, petrochemicals, fashion, medicine, finance, hotels, and more. Our flagship company, Samsung Electronics, leads the global market in high-tech electronics manufacturing and digital media. Homepage

Through innovative, reliable products and services; talented people; a responsible approach to business and global citizenship; and collaboration with our partners and customers, Samsung is taking the world in imaginative new directions. 




	Samsung DevelopersArtik






ARTIK packs the future of IoT into an incredibly small and powerful frame. With a tiered architecture optimized for performance, optimized power consumption and memory utilization and footprint, the ARTIK hardware is built to drive wearables, smart homes and other applications.




	Samsung ARTIK Homepage

	Samsung Developers ARTIK

	Certified ARTIK Partner Program

	Samsung ARTIK Github




SmartThings is the easiest way to turn a home into a smart home, bringing users peace of mind, savings, and convenience. As an open platform with a thriving ecosystem, SmartThings brings users freedom of choice in devices and limitless possibilities. SmartThings Homepage

Security is a critical attribute for IoT devices. Samsung adds hardware-based security into every module and extends its capabilities by working with industry leading security partners. The Trustonic Trusted Execution Environment (TEE) platform provides a secure base for device integrity, authentication, authorization, and privacy protection. Trustonic Homepage

Medium One allows companies to derive business value from the Internet of Things (IoT) by analyzing their data in real-time and delivering intelligent insights. MediumOne Homepage



Artik Cloud Platform


Make connections, not silos. Connect all your devices and services, even those that haven’t been invented yet. Homepage




	Samsung launches Artik Cloud platform to connect Internet of Things devices



Beacons


	Samsung Makes Its Move: Beacons for Android, No App Required



Unnamed Operating System


	Unnamed Operating System



Samsung Strategy and Innovation Center


	Samsung Strategy and Innovation Center




        

    



        
    



        

    
        Schneider Electric

        
            Schneider Electric

IoT World Forum 2015 - CTO Prith Banerjee Interview


Schneider Electric Chief Technology Officer, Prith Banerjee, discusses how Schneider Electric provides value to customers through the Internet of Things and these four pillars:



	1) Energy Efficiency

	2) Asset Performance

	3) Smart Operations and

	4) Mobile Operations and Risk Management.








        

    



        
    



        

    
        Telefonica

        
            Telefonica


INNOVATION IOTWorking to make the future a present reality Homepage

Our organisation, our partners and our Startup ecosystem work closely together to deliver state of the art IoT technology in order to produce the most advanced solutions in the IoT field




        

    



        
    



        

    
        Texas Instruments

        
            Texas Instruments

Sensor Tag


	The SensorTag Story




        

    



        
    



        

    
        ThingWorx

        
            ThingWorx


Build Smart, Connected Applications. Delivering Internet of Things (IoT) applications has never been easier. With ThingWorx, you can build, deploy and evolve applications ten times faster.




	ThingWorx

	ThingWorx Academic




        

    



        
    



        

    
        Verizon

        
            Verizon


	Verison IoT Homepage




        

    



        
    



        

    
        Vodafone

        
            Vodafone


Transforming lives and business. Vodafone Internet of Things. Powering the #IoT to deliver real business value. Vodafone IoT




        

    



        
    



        

    
        C2M

        
            C2M


C2M The End 2 End IoT Platform Homepage




        

    



        
    



        

    
        Thing

        
            Thing


A thing, in the context of the Internet of things (IoT), is an entity or physical object that has a unique identifier, an embedded system and the ability to transfer data over a network.



Embedded Systems


An embedded system is a computer system with a dedicated function within a larger mechanical or electrical system, often with real-time computing constraints. It is embedded as part of a complete device often including hardware and mechanical parts. Embedded systems control many devices in common use today. Wikipedia

Embedded Systems Vs Deeply Embedded Systems?



Programming Languages for Embedded Systems


C and JAVA?




	C

	C++

	JAVA (Oracle JAVA ME Embedded) 
	700 KB RAM / 2 MB ROM (Full Configuration)

	130 KB RAM / 350 KB ROM (Minimal Configuration)

	Network Connection








        

    



        
    



        

    
        Boards

        
            Boards


	Make: The Maker’s Guide to Boards

	Hackaday Quark D2000

	Top 5 Single-Board Computers

	IoT Hardware Guide



Models


	LinkItOne
	SideKick Basic Kit

	Grove Starter Kit





	ESP8285

	LimeSDR

	Pinoccio

	TinyScreen

	CubIt

	Micro Electronics

	pcDuino

	Orange Pi

	mBed IoT Platforms

	Particle

	Begleboard

	Arduino

	Samsung Artik

	Raspberry Pi

	Pi and Other Berries

	Kit Solutions

	Flutter Wireless

	Local Motors Connected Car

	Radxa Rock

	Microduino

	OpenADC

	OpenMote

	OpenPicus FlyPortPRO

	Pinoccio

	RasWIK

	SODAQ

	Tessel

	UDOO

	WeIO

	WIZnet

	EmbArc

	Synopsys

	STM32f4




        

    



        
    



        

    
        Intel Architecture

        
            Intel Architecture

Intel® Joule™ Module


The Intel® IoT Developer Kit for the Intel® Joule™ module includes all you need for rapid development.

Design prototypes and release-ready products with the Intel® Joule™ module. Explore high-end computing in a tiny form factor and scale prototypes quickly. Featuring a complete suite of software, tools, and preloaded Linux* packages, this powerful system on module (SoM) was designed to help inventors and IoT developers create more, faster. Contribute to a new generation of robots, drones, and IoT devices that are equipped with Intel® HD Graphics, 3D modeling, object recognition, and interactive capabilities. Intel® Joule™ Dev Kit



Links


	What is Joule Module

	Ark Intel® Joule™ Kits

	Ark Intel® Joule™ 570x Developer Kit



Intel® Aero Platform for UAV


Powered by the latest Intel® Atom™ quad core processor, this ready-to-fly, drone-specific development kit features out-of-the-box, plug-and-play modules with communications, storage, depth, and vision capabilities–including Intel® RealSense™ Technology. Intel® Aero Platform for UAV



Intel® Curie™ Module


Unleashing Wearable Device Innovation, Reimagining wearable technology solutions, Highly integrated hardware module that can power a solution the size of a button.

A highly integrated hardware module that can power a solution the size of a button.



The Intel Curie Module includes:


	Low-power, 32-bit Intel®Quark™ microcontroller

	384kB flash memory, 80kB SRAM

	Low-power, integrated DSP sensor hub and pattern matching technology

	Bluetooth Low Energy 6-axis combo sensor with accelerometer and gyroscope

	Battery charging circuitry (PMIC)



Links


	Intel's Newest Wearable Module: Intel® Curie™

	Arduino 101 Intel® Curie™

	Intel® Curie™ module: reimagining wearable technology solutions

	Intel® Curie™ Module Factsheet






Intel® Quark™ Microcontroller Developer Kit D2000


The Intel® Quark™ microcontroller developer kit D2000 consists of a small form-factor board which contains among other things flash storage, a 6-axis compass/accelerometer with temperature sensor, an Arduino-Uno compatible shield’s interface and a booster-pack compatible shield’s interface.




	Intel® Quark™ Microcontroller Developer Kit D2000

	Intel new Quark board debuts as a bargain

	Mouser Quark MCU 2000 Developer Kit






Intel® Galileo


Designed specifically for makers, students, educators, and DIY electronics enthusiasts, the Intel® Galileo Gen 2 board is Arduino*-certified with a fully open-source hardware and software environment for advanced compute functionality.



Links


	IoT Intel® Galileo Board

	Intel® Galileo Datasheet

	Intel® Galileo Board User Guide






    root@galileo:~# uname -a
    ...
    root@galileo:~# cat /proc/cpuinfo | grep processor
    processor       : 0


Intel® Edison


Intel® Edison technology is a hardware/software platform that, when combined with sensors and your imagination, enables you to invent new internet-enabled products and solutions.




	Processor — “Tangier” Atom SoC with 22nm Intel Atom (2x Silvermont/Merrifield-like cores @ 500MHz) and 100MHz, 32-bit Intel Quark

	Memory — 1GB LPDDR3 POP RAM (2-ch. 32-bit) @ 800MT/sec; 4GB eMMC (v4.51)

	Wireless:
	802.11 a/b/g/n (2.4/5GHz) using Broadcom 43340 module

	Bluetooth 4.0 (Bluetooth LE due in Q4)

	Onboard or ext. antenna options





	I/O — via 70-pin Hirose DF40 Series connector (1.5, 2.0, or 3.0mm stack height) with 40x GPIOs for:
	USB 2.0 OTG

	SD

	2x UART

	2x I2C

	SPI

	I2S

	12x GPIO (includes 4x capable of PWM)

	32kHz, 19.2MHz clock output





	Operating temperature — 0 to 40°C

	Power:
	Input voltage — 3.3 to 4.5 VDC

	Consumption:
	Typical — (tbd, per Intel)

	Maximum — (tbd, per Intel)

	Standby — 13mW (no radios); 21.5mW (Bluetooth); 35mW (WiFi)





	Output — 100ma @3.3V and 100ma @ 1.8V output





	Dimensions — 35.5 × 25.0 × 3.9mm (1.4 × 1.0 × 0.15 in.)

	Operating system — Yocto Linux 1.6 for the Atom SoC, with support for Arduino IDE, Eclipse (C, C++, Python), Intel XDK (Node.JS, HTML5); Viper RTOS SDK for the Quark MCU






Links


	IoT Intel® Edison Board

	Intel® Edison Development Platform Product Brief

	Intel® Edison Boards Board Support Package (BSP) User Guide

	Intel® Edison Compute Module Hardware Guide

	Intel® Edison Compute Module, Boards, and Kits

	IoT Intel® Edison Board User Guide

	Intel® Edison Compute Module, Boards, and Kits

	Sparkfun Intel® Edison



Breakout Boards


	Intel® Edison Breakout Board

	Intel® Edison Arduino Board

	SparkFun Block for Intel® Edison - Console

	IO Expansion Shield for Intel® Edison

	Romeo for Intel® Edison Controller

	Modulowo® Explore™ E dla Intel® Edison

	Intel® Edison The Edi-Expand & IoT Counter



















    root@edison:~# uname -a
    Linux edison 3.10.17-poky-edison+ #1 SMP PREEMPT Fri Jun 19 12:06:40 CEST 2015 i686 GNU/Linux
    root@edison:~# cat /proc/cpuinfo | grep processor
    processor       : 0
    processor       : 1


Generic Microcontroller Unit (MCU) on an Intel® Edison board


Intel's added the SoC Quark to do low-level dirty work rather than eat-up bandwidth on the Atom CPU's.




	Creating applications with the MCU SDK for the Intel® Edison board

	Intel® Quark™

	Intel® Quark™ SE Microcontroller

	Intel® Quark™ Microcontroller D2000

	Intel® Quark™ Microcontroller D1000






MinnowBoard MAX


A compact, affordable, and powerful development board for both professionals and makers, this open-hardware design allows for endless customization and integration potential. It is a platform with diverse strengths that empowers developers to innovate in the deeply embedded market.




	MinnowBoard MAX* Development Board

	MinnowBoard Turbot



    root@minnowboard:~# uname -a
    ...
    root@minnowboard:~# cat /proc/cpuinfo | grep processor
    processor       : 0
    processor       : 1





Up Board


Are you Up for up? UP unleashes the power of the Intel x5-Z8350 QuadCore 1.44Ghz (1.92GHz) 64 bit 2W CPU. The 40 Pin I/O connector, the USB 3.0 OTG, the Gigabit Ethernet, the HDMI and more other features make it a perfect solution for different domains and products like Robotics, Drone, Machine Vision, Smart Home, Education, Digital Signage, Intelligent Cars, Internet Of Things. The compatibility with Linux, Android, and all the Windows 10 distributions give you great flexibility, scalability and quick time to market.



Up Board Homepage




Lattepanda


LattePanda is featured with quad-core 1.8Ghz, 2/4G RAM, 32/64 GB eMMC, WIFI, Bluetooth 4.0 and USB 3.0, plus onboard Arduino processor!




	Lattepanda Kickstarter

	Lattepanda Intel Blog






Kangaroo


Your Kangaroo Fashionably small. Uniquely personal. Immensely versatile. Homepage






Intel® RealSense™ Robotic Development Kit


The Intel® RealSense™ Robotic Development Kit is a bundle that features a credit card-sized board and an Intel® RealSense™ camera (R200). This combination of high-performance computing and low power consumption bridges the gap between rapid prototyping and final product design. Intel® RealSense™ Robotic Development Kit






Intel® Core i3, i5, i7


Intel Core is Intel's brand name for various mid-range to high-end consumer and business microprocessors. These processors displaced the existing mid-to-high end Pentium processors of the time, moving the Pentium to the entry level, and bumping the Celeron series of processors to low end. Identical or more capable versions of Core processors are also sold as Xeon processors for the server and workstation market. As of 2015 the current lineup of Core processors included the Intel Core i7, Intel Core i5, Intel Core i3, and Core M. Wikipedia



Intel® Core

TC170 COM Express card from Congatec


	TC170 COM Express card from Congatec features latest Intel SoC







        

    



        
    



        

    
        Development Host

        
            Development Host

Any of these Operating Systems


	Windows® 64-bit

	Windows® 32-bit

	OS X®

	Linux® (Used when building BSP)



Getting Started

Intel® Edison

Official Get Started Guide


	Intel® Edison Board Get Started Guide



Community Get Started Guides


	Sparkfun Edison Getting Started

	Instructables A Comprehensive Intel Edison Getting Started Guide

	Codefoster Setting up an Intel Edison

	Edison Mini Breakout: The Real Getting Started Guide



Intel® Galileo

Official Get Started Guide


	Intel® Galileo Board Official Get Started Guide

	Intel® Galileo Makers Getting Started



Intel® Galileo Community Guides


	Sparkfun Galileo v1 Getting Started Guide



Board Connection with Development Workstation


Connect Development Workstation with Intel® Edison / Intel® Galileo and launch your Serial Communication Application



Windows


PuTTY is an SSH and telnet client, developed originally by Simon Tatham for the Windows platform. PuTTY is open source software that is available with source code and is developed and supported by a group of volunteers.



Use Putty

Windows USB Serial Driver

So Intel Edison can be recognized as a COM port, please install this driver

Other driver

Linux

    user@host:~$ dmesg
    [11940.538090] ftdi_sio 6-1:1.0: FTDI USB Serial Device converter detected
    [11940.538137] usb 6-1: Detected FT232RL
    [11940.538139] usb 6-1: Number of endpoints 2
    [11940.538142] usb 6-1: Endpoint 1 MaxPacketSize 64
    [11940.538144] usb 6-1: Endpoint 2 MaxPacketSize 64
    [11940.538147] usb 6-1: Setting MaxPacketSize 64
    [11940.540185] usb 6-1: FTDI USB Serial Device converter now attached to ttyUSB0
    user@host:~$ sudo minicom -D /dev/ttyUSB0 115200


OS X

Tbd


        

    



        
    



        

    
        Boot Loaders

        
            Boot Loaders


A boot loader is a computer program that loads an operating system or some other system software for the computer after completion of the power-on self-tests; it is the loader for the operating system itself. Wikipedia



U-Boot


Das U-Boot (Universal Bootloader) is an open source, primary boot loader used in embedded devices to package the instructions to boot the device's operating system kernel. It is available for a number of computer architectures, including 68k, ARM, AVR32, Blackfin, MicroBlaze, MIPS, Nios, SuperH, PPC and x86.- Wikipedia



Intel Edison

Connect your Intel Edison development board to your Development Workstation using the registered COM / TTY device, boot up and interrupt the booting process in the boot loader phase by hitting any key


******************************
PSH KERNEL VERSION: b0182b2b
                WR: 20104000
******************************

SCU IPC: 0x800000d0  0xfffce92c

PSH miaHOB version: TNG.B0.VVBD.0000000c

microkernel built 11:24:08 Feb  5 2015

******* PSH loader *******
PCM page cache size = 192 KB 
Cache Constraint = 0 Pages
Arming IPC driver ..
Adding page store pool ..
PagestoreAddr(IMR Start Address) = 0x04899000
pageStoreSize(IMR Size)          = 0x00080000

*** Ready to receive application *** 

U-Boot 2014.04 (Dec 19 2015 - 23:30:32)
Watchdog enabled
DRAM:  980.6 MiB
MMC:   tangier_sdhci: 0
In:    serial
Out:   serial
Err:   serial
Hit any key to stop autoboot:  1 

< Enter Enter Enter ... to Cancel Boot Loader Execution >


Intel Galileo

Connect your Intel Galileo development board to your Development Workstation using the registered COM / TTY device and boot up


        

    



        
    



        

    
        Operating Systems

        
            Operating Systems


An operating system (OS) is system software that manages computer hardware and software resources and provides common services for computer programs. The operating system is a component of the system software in a computer system. Application programs usually require an operating system to function. Wikipedia



Yocto


It's not an embedded Linux distribution – it creates a custom one for you. The Yocto Project is an open source collaboration project that provides templates, tools and methods to help you create custom Linux-based systems for embedded products regardless of the hardware architecture. It was founded in 2010 as a collaboration among many hardware manufacturers, open-source operating systems vendors, and electronics companies to bring some order to the chaos of embedded Linux development.



Yocto Project

Windows 10


Do great things with the best Windows ever. Microsoft Windows Homepage




	Microsoft Windows Homepage

	Microsoft Windows Dev Center Get Started

	Microsoft IoT Developer Program Update: Support for Intel Galileo Gen 2 Boards



Google Brillo


Brillo brings the simplicity and speed of software development to hardware for IoT with an embedded OS, core services, developer kit, and developer console.




	Google Brillo Homepage

	Google Brillo @ Intel

	Intel OneBrillo Project



Wind River Rocket


Help your Internet of Things (IoT) projects take off with Wind River® Rocket™, a free embedded operating system specifically designed to quickly and easily build small, intelligent devices.

Projects with Rocket are dramatically simplified by our new cloud-based development environment, Wind River Helix™ App Cloud. Find out more at the Rocket Developer Zone.




	Wind River Rocket Homepage



Wind River Pulsar Linux


Wind River® Pulsar™ Linux is a small, high-performance, secure, and manageable Linux distribution designed to simplify and speed your embedded and Internet of Things (IoT) development projects. Best of all, it is available at no additional cost on hardware boards from our trusted partners.




	Wind River Pulsar Homepage



Zephyr Project


The Zephyr™ Kernel is a small-footprint, scalable, real-time operating system designed for use on resource-constrained systems: from simple embedded environmental sensors and LED wearables to sophisticated smart watches and IoT wireless gateways. Zephyr Project Homepage




	Zephyr Project Homepage



Ostro Project


Welcome to the Ostro™ Project! It is an open source developed, Linux*-based operating system tailored for IoT smart devices and built with security in mind. Ostro Project Homepage




	Ostro Project Homepage



Contiki


Contiki is an open source operating system for the Internet of Things. Contiki connects tiny low-cost, low-power microcontrollers to the Internet.




	Contiki OS Homepage



Real Time Linux


"Controlling a laser with Linux is crazy, but everyone in this room is crazy in his own way. So if you want to use Linux to control an industrial welding laser, I have no problem with your using PREEMPT_RT." -- Linus Torvalds



Real-Time Linux Wiki

Free RTOS


FreeRTOSTM is a market leading RTOS from Real Time Engineers Ltd. that supports 35 architectures and received >113000 downloads during 2014. It is professionally developed, strictly quality controlled, robust, supported, and free to embed in commercial products without any requirement to expose your proprietary source code. 



Free RTOS

Snappy Ubuntu Core


A new, transactionally updated Ubuntu for clouds and devices. Snappy Ubuntu Core is a new rendition of Ubuntu with transactional updates - a minimal server image with the same libraries as today’s Ubuntu, but applications are provided through a simpler mechanism.



Snappy Ubuntu Core Homepage

OpenWRT


A GNU/Linux based firmware program for embedded devices such as residential gateways and routers.




	OpenWRT Linux



Clear Linux


The Clear Linux* Project for Intel® Architecture is a project that is building a Linux OS distribution for various cloud use cases. The goal of Clear Linux OS is to showcase the best of Intel Architecture technology, from low-level kernel features to more complex items that span across the entire operating system stack.




	Clear Linux Homepage



Ubilinux


ubilinux™ is an embedded Linux distribution from Emutex and is based on Debian "Wheezy". It is targeted at embedded devices that have limited memory and storage capabilities.




	Emutexlabs ubilinux™

	µCast #21: Installing Ubilinux on the Edison (Windows)

	Sparkfun Loading Debian (Ubilinux) on the Edison



Others


	Zerynth

	LiteOS

	ChibiOS

	mBed

	Raspbian

	RIOT

	TinyOS

	Tizen

	Embedded Linux Wiki

	OS: Google FUCHSIA (LK + MAGENTA)
	1

	2

	3

	4








        

    



        
    



        

    
        Embedded Linux

        
            Embedded Linux


Operating systems based on the Linux kernel are used in embedded systems... Thanks to their versatility, operating systems based on the Linux kernel can be also found in mobile devices... Wikipedia 

The purpose of this wiki is to preserve and present information about the development and use of Linux in embedded systems as well as open source projects and tools for general embedded development. To use this wiki, click on one of the portal links below. ELinux Homepage




        

    



        
    



        

    
        Board Support Package

        
            Board Support Package


In embedded systems, a board support package (BSP) is an implementation of specific support code (software) for a given (device motherboard) board that conforms to a given operating system. It is commonly built with a bootloader that contains the minimal device support to load the operating system and device drivers for all the devices on the board. Wikipedia



Board Support Package Update in a Nutshell

Flashing the firmware on a system with Windows (manual process)

Intel® Edison


Download drivers, installers, new firmware images, IDEs and components like cloud analytics and gateway software.




	Intel® Edison Board Software Downloads

	Latest Release 3.5 Yocto Complete Image "Latest Yocto Poky image for Edison"

	Intel® Edison Board Software Release 3.5 Release Notes

	Release 3.0 Yocto Complete Image iot-devkit-prof-dev-image-edison-20160315.zip

	Intel® Edison Board Software Release 3.0 Release Notes



Release 3.5 Yocto

xe1gyq@jessie:~/Downloads/edison/20160606$ unzip iot-devkit-prof-dev-image-edison-20160606.zip 
Archive:  iot-devkit-prof-dev-image-edison-20160606.zip
  inflating: edison_dnx_fwr.bin      
  inflating: edison_dnx_osr.bin      
  inflating: edison_ifwi-dbg-00.bin  
  inflating: edison_ifwi-dbg-00-dfu.bin  
  inflating: edison_ifwi-dbg-01.bin  
  inflating: edison_ifwi-dbg-01-dfu.bin  
  inflating: edison_ifwi-dbg-02.bin  
  inflating: edison_ifwi-dbg-02-dfu.bin  
  inflating: edison_ifwi-dbg-03.bin  
  inflating: edison_ifwi-dbg-03-dfu.bin  
  inflating: edison_ifwi-dbg-04.bin  
  inflating: edison_ifwi-dbg-04-dfu.bin  
  inflating: edison_ifwi-dbg-05.bin  
  inflating: edison_ifwi-dbg-05-dfu.bin  
  inflating: edison_ifwi-dbg-06.bin  
  inflating: edison_ifwi-dbg-06-dfu.bin  
  inflating: edison-image-edison.ext4  
  inflating: edison-image-edison.hddimg  
  inflating: filter-dfu-out.js       
  inflating: flashall.bat            
  inflating: flashall.sh             
  inflating: FlashEdison.json        
   creating: helper/
  inflating: helper/helper.html      
   creating: helper/images/
  inflating: helper/images/Edison-arduino-blink-led.png  
  inflating: helper/images/Edison-arduino.png  
  inflating: helper/images/Edison-breakout-board.png  
  inflating: ota_update.scr          
  inflating: package-list.txt        
  inflating: u-boot-edison.bin       
  inflating: u-boot-edison.img       
   creating: u-boot-envs/
  inflating: u-boot-envs/edison-prod.bin  
  inflating: u-boot-envs/edison-blankrndis.bin  
  inflating: u-boot-envs/edison-blankcdc.bin  
  inflating: u-boot-envs/edison-ifwi.bin  
xe1gyq@jessie:~/Downloads/edison/20160606$


Release 3.0 Yocto

xe1gyq@jessie:~/Downloads/latestedison$ unzip iot-devkit-prof-dev-image-edison-20160315.zip 
Archive:  iot-devkit-prof-dev-image-edison-20160315.zip
  inflating: edison_dnx_fwr.bin      
  inflating: edison_dnx_osr.bin      
  inflating: edison_ifwi-dbg-00.bin  
  inflating: edison_ifwi-dbg-00-dfu.bin  
  inflating: edison_ifwi-dbg-01.bin  
  inflating: edison_ifwi-dbg-01-dfu.bin  
  inflating: edison_ifwi-dbg-02.bin  
  inflating: edison_ifwi-dbg-02-dfu.bin  
  inflating: edison_ifwi-dbg-03.bin  
  inflating: edison_ifwi-dbg-03-dfu.bin  
  inflating: edison_ifwi-dbg-04.bin  
  inflating: edison_ifwi-dbg-04-dfu.bin  
  inflating: edison_ifwi-dbg-05.bin  
  inflating: edison_ifwi-dbg-05-dfu.bin  
  inflating: edison_ifwi-dbg-06.bin  
  inflating: edison_ifwi-dbg-06-dfu.bin  
  inflating: edison-image-edison.ext4  
  inflating: edison-image-edison.hddimg  
  inflating: edison-image-edison.manifest  
  inflating: filter-dfu-out.js       
  inflating: flashall.bat            
  inflating: flashall.sh             
  inflating: FlashEdison.json        
   creating: helper/
  inflating: helper/helper.html      
   creating: helper/images/
  inflating: helper/images/Edison-arduino.png  
  inflating: helper/images/Edison-arduino-blink-led.png  
  inflating: helper/images/Edison-breakout-board.png  
  inflating: ota_update.scr          
  inflating: package-list.txt        
  inflating: u-boot-edison.bin       
  inflating: u-boot-edison.img       
   creating: u-boot-envs/
  inflating: u-boot-envs/edison-ifwi.bin  
  inflating: u-boot-envs/edison-blankcdc.bin  
  inflating: u-boot-envs/edison-prod.bin  
  inflating: u-boot-envs/edison-blankrndis.bin


Command Line Process

The command line flashing process is in your Host Computer:


	Download the Latest Release Yocto Complete Image

	Unzip its content

	Within the terminal, go to the directory where the content has been unzipped

	And flash the image with flashall.[sh/bat] script



Windows based Development Workstation

    C:\Users\aarcemor\Downloads\latestedison>flashall.bat


Linux based Development Workstation

    user@host:~$ flashall.sh


It the Edison, connect both USB cables and wait for flashall.[sh/bat] script to start the flashing process

Drive Process


	Getting Started with Intel Edison Part 2: Updating Linux



Release 3.5 Yocto

xe1gyq@jessie:~/Downloads/edison/20160606$ ./flashall.sh
Using U-Boot target: edison-blankcdc
Now waiting for dfu device 8087:0a99
Please plug and reboot the board
Flashing IFWI
Download    [=========================] 100%      4194304 bytes
Download    [=========================] 100%      4194304 bytes
Flashing U-Boot
Download    [=========================] 100%       237568 bytes
Flashing U-Boot Environment
Download    [=========================] 100%        65536 bytes
Flashing U-Boot Environment Backup
Download    [=========================] 100%        65536 bytes
Rebooting to apply partition changes
Now waiting for dfu device 8087:0a99
Flashing boot partition (kernel)
Download    [=========================] 100%      6144000 bytes
Flashing rootfs, (it can take up to 5 minutes... Please be patient)
Download    [=========================] 100%   1373149184 bytes
Rebooting
U-boot & Kernel System Flash Success...
Your board needs to reboot to complete the flashing procedure, please do not unplug it for 2 minutes.
xe1gyq@jessie:~/Downloads/edison/20160606$


Release 3.0 Yocto

xe1gyq@jessie:~/Downloads/latestedison$ ./flashall.sh 
Using U-Boot target: edison-blankcdc
Now waiting for dfu device 8087:0a99
Please plug and reboot the board
Flashing IFWI
Download    [=========================] 100%      4194304 bytes
Download    [=========================] 100%      4194304 bytes
Flashing U-Boot
Download    [=========================] 100%       237568 bytes
Flashing U-Boot Environment
Download    [=========================] 100%        65536 bytes
Flashing U-Boot Environment Backup
Download    [=========================] 100%        65536 bytes
Rebooting to apply partition changes
Now waiting for dfu device 8087:0a99
Flashing boot partition (kernel)
Download    [=========================] 100%      6127616 bytes
Flashing rootfs, (it can take up to 5 minutes... Please be patient)
Download    [=========================] 100%   1302792192 bytes
Rebooting
U-boot & Kernel System Flash Success...
Your board needs to reboot to complete the flashing procedure, please do not unplug it for 2 minutes.


Finally, connect Intel® Edison to your Development Workstation using the registered COM / TTY device

Intel® Galileo


Keep your development environment up-to-date with software downloads for the Intel® Galileo board.




	Intel® Galileo Board Downloads

	Making a bootable micro SD Card with Windows*

	Win32DiskImager



In your Development Workstation


	Download the latest Yocto Image

	Unzip its content

	Open Win32DiskImager

	Flash the image

	Insert uSD into Intel® Galileo

	Finally power cycle the board

	Connect to your Development Workstation




        

    



        
    



        

    
        Boot Up

        
            Boot Up


Connect your development board (Intel Edison/Intel Galileo) to your Development Workstation using the registered COM / TTY device and boot up



Yocto @ Edison

Poky (Yocto Project Reference Distro) 1.7.3 edison ttyMFD2                      

edison login: root                                                              
Last login: Mon Jun  6 21:33:16 UTC 2016 on ttyMFD2


Check your kernel version

root@edison:~# uname -r                                                         
3.10.98-poky-edison+                                                            
root@edison:~#


Configure your Edison WiFi network

root@edison:~# configure_edison --wifi
Configure Edison: WiFi Connection

Scanning: 1 seconds left  

0 :     Rescan for networks
1 :     Exit WiFi Setup
2 :     Manually input a hidden SSID
3 :     CACUNAT
4 :     INFINITUMf89t
5 :     INFINITUM09E845
6 :     17057Abril
7 :     INFINITUMndjj
8 :     INFINITUMfjph


Enter 0 to rescan for networks.
Enter 1 to exit.
Enter 2 to input a hidden network SSID.
Enter a number between 3 to 8 to choose one of the listed network SSIDs: 8
Is INFINITUMfjph correct? [Y or N]: Y
Password must be between 8 and 63 characters.
What is the network password?: **********
Initiating connection to INFINITUMfjph. Please wait...                          
Attempting to enable network access, please check 'wpa_cli status' after a minu.
Done. Please connect your laptop or PC to the same network as this device and g.
Warning: SSH is not yet enabled on the wireless interface. To enable SSH access.
root@edison:~#


root@edison:~# ping -c 2 8.8.8.8                                                
PING 8.8.8.8 (8.8.8.8): 56 data bytes                                           
64 bytes from 8.8.8.8: seq=0 ttl=59 time=151.659 ms                             
64 bytes from 8.8.8.8: seq=1 ttl=59 time=43.713 ms                              

--- 8.8.8.8 ping statistics ---                                                 
2 packets transmitted, 2 packets received, 0% packet loss                       
round-trip min/avg/max = 43.713/97.686/151.659 ms                               
root@edison:~#


Shutdown usb0 interface and check IP address assigned

    root@edison:~# ifconfig usb0 down


    root@edison:~# ifconfig
    lo        Link encap:Local Loopback  
              inet addr:127.0.0.1  Mask:255.0.0.0
              ...
              ...
    wlan      Link encap:Ethernet  HWaddr 00:1C:C0:AE:B5:E6  
              inet addr:192.168.1.74  Bcast:192.168.0.255  Mask:255.255.255.0
              ...
              ...


Do not execute this step! In case only WiFi was configure, configure also password to enable SSH on the wireless interface

    root@edison:~# configure_edison --password
    Configure Edison: Device Password

    Enter a new password (leave empty to abort)
    This will be used to connect to the access point and login to the device.
    Password:       ********
    Please enter the password again:        ********
    First-time root password setup complete. Enabling SSH on WiFi interface.
    The device password has been changed.


Yocto @ Galileo

    Poky (Yocto Project Reference Distro) 1.7.2 galileo ttyMFD2

    galileo login: root
    root@galileo:~#


Check your kernel version

    root@galileo:~# uname -r
    3.8.7-yocto-standard


Check IP address assigned

    root@galileo:~# ifconfig
    lo        Link encap:Local Loopback  
              inet addr:127.0.0.1  Mask:255.0.0.0
              ...
              ...
    eth0      Link encap:Ethernet  HWaddr 00:1C:C0:AE:B5:E6  
              inet addr:192.168.1.74  Bcast:192.168.0.255  Mask:255.255.255.0
              ...
              ...


If IP address is not assigned then bring up Ethernet interface

    root@galileo:~# ifup eth0 up


    root@galileo:~# ping -c 2 8.8.8.8
    PING 8.8.8.8 (8.8.8.8): 56 data bytes
    64 bytes from 8.8.8.8: seq=0 ttl=59 time=35.086 ms
    64 bytes from 8.8.8.8: seq=1 ttl=59 time=22.468 ms        
    --- 8.8.8.8 ping statistics ---         
    2 packets transmitted, 2 packets received, 0% packet loss         
    round-trip min/avg/max = 22.468/28.777/35.086 ms
    root@galileo:~#



        

    



        
    



        

    
        Kernel Interfaces

        
            Kernel Interfaces

GPIO (General Purpose Input Output)

    root@board:~# dmesg | grep -i gpio
    root@board:~# ls /sys/class/gpio/
    root@board:~# ls /sys/class/gpio/gpio13
    root@board:~# echo 13 > /sys/class/gpio/export


    root@board:~# ls /sys/class/gpio/gpio13
    active_low  direction  drive  edge  power  subsystem  uevent  value


    root@board:~# echo in > /sys/class/gpio/gpio13/direction
    root@board:~# echo out > /sys/class/gpio/gpio13/direction
    root@board:~# echo 1 > /sys/class/gpio/gpio13/value
    root@board:~# cat /sys/class/gpio/gpio13/value    
    root@board:~# echo 0 > /sys/class/gpio/gpio13/value
    root@board:~# cat /sys/class/gpio/gpio13/value


I2C (Inter-IC)

    root@board:~# dmesg | grep -i i2c


    root@board:~# ls /sys/class/i2c-dev/
    i2c-0 
    i2c-1  i2c-2  i2c-3  i2c-4  i2c-5  i2c-6  i2c-7


    root@board:~# i2cdetect -y -r <Bus>
    root@board:~# i2cdump -f -y <Bus> <0xAddress>



        

    



        
    



        

    
        Text Editors

        
            Text Editors


When getting used to the command-line, Linux novices are often put off by other, more advanced text editors such as vim and emacs. While they are excellent programs, they do have a bit of a learning curve. Enter Nano, an easy-to-use text editor that proves itself versatile and simple. The Beginner’s Guide to Nano, the Linux Command-Line Text Editor



vi


vi /ˈviːˈaɪ/ is a screen-oriented text editor originally created for the Unix operating system. The portable subset of the behavior of vi and programs based on it, and the ex editor language supported within these programs, is described by (and thus standardized by) the Single Unix Specification and POSIX. Wikipedia Vi




	Gentoo Vi Learning

	Wikibooks Vi Learning



    root@board:~# vi hellovi.txt
    Press "i"
    Write some text
    Press "ESC" then ":" then "wq" then "Enter"
    root@board:~#


nano


nano is a text editor for Unix-like computing systems or operating environments using a command line interface. It emulates the Pico text editor, part of the Pine email client, and also provides additional functionality. In contrast to Pico, nano is licensed under the GNU General Public License (GPL). Released as free software by Chris Allegretta in 1999, today nano is part of the GNU Project. Wikipedia GNU Nano



See if you can install nano command line editor

    root@board:~# opkg install nano
    Installing nano (2.0.1-r0) on root.
    Downloading http://repo.opkg.net/edison/repo/core2-32/nano_2.0.1-r0_core2-32.ipk.
    Configuring nano.
    root@board:~# nano hello.txt
    Write some text
    Ctrl-X
    root@board:~#


    root@board:~# nano hellonano.txt
    Write some text
    Press "CTRL" + "X" then "Enter" then "Y" then "ENTER"
    root@board:~#



        

    



        
    



        

    
        Package Management System

        
            Package Management


Opkg (Open PacKaGe Management) is a lightweight package management system based upon ipkg. It is written in C and resembles APT/dpkg in operation. It is intended for use on embedded Linux devices and is used in this capacity in the OpenEmbedded and OpenWrt projects. Wikipedia




	Open Package Management Wikipedia



OPKG @ Edison

Update Opkg Repositories

root@edison:~# cat /etc/opkg/base-feeds.conf


root@edison:~# opkg update
Downloading http://iotdk.intel.com/repos/1.5/intelgalactic/Packages.
Updated list of available packages in /var/lib/opkg/iotkit.
root@edison:~#


Enable a Opkg feed and update package list

root@edison:~# nano /etc/opkg/base-feeds.conf


Add the below lines to the opened file

src/gz all http://repo.opkg.net/edison/repo/all
src/gz edison http://repo.opkg.net/edison/repo/edison
src/gz core2-32 http://repo.opkg.net/edison/repo/core2-32


Save the file

root@edison:~# opkg update
Downloading http://repo.opkg.net/edison/repo/all/Packages.gz.
Inflating http://repo.opkg.net/edison/repo/all/Packages.gz.
Updated list of available packages in /var/lib/opkg/all.
Downloading http://repo.opkg.net/edison/repo/edison/Packages.gz.
Inflating http://repo.opkg.net/edison/repo/edison/Packages.gz.
Updated list of available packages in /var/lib/opkg/edison.
Downloading http://repo.opkg.net/edison/repo/core2-32/Packages.gz.
Inflating http://repo.opkg.net/edison/repo/core2-32/Packages.gz.
Updated list of available packages in /var/lib/opkg/core2-32.
Downloading http://iotdk.intel.com/repos/3.5/intelgalactic/opkg/i586//Packages.
Downloading http://iotdk.intel.com/repos/3.5/iotdk/edison/all/Packages.
Downloading http://iotdk.intel.com/repos/3.5/iotdk/edison/core2-32/Packages.
Downloading http://iotdk.intel.com/repos/3.5/iotdk/edison/edison/Packages.
Collected errors:
 * opkg_download: Failed to download http://iotdk.intel.com/repos/3.5/intelgala.
 * opkg_download: Failed to download http://iotdk.intel.com/repos/3.5/iotdk/edi.
 * opkg_download: Failed to download http://iotdk.intel.com/repos/3.5/iotdk/edi.
 * opkg_download: Failed to download http://iotdk.intel.com/repos/3.5/iotdk/edi.
root@edison:~#


We will not upgrade packages to avoid consuming disk space

Install Git, Version Control System

root@edison:~# opkg install git
Package git (2.0.1-r0) installed in root is up to date.
root@edison:~#


Check if RMAA and UPM Libraries are installed and upgrade them

root@edison:~# opkg list-installed | grep mraa
mraa - 0.9.5-r0
mraa-dev - 0.9.5-r0
mraa-doc - 0.9.5-r0


root@edison:~# opkg list-installed | grep upm
upm - 0.5.1-r0
upm-dev - 0.5.1-r0


root@edison:~# opkg install mraa 
Upgrading mraa from 0.8.0 to 0.9.0 on root.
Downloading http://iotdk.intel.com/repos/2.0/intelgalactic/mraa_0.9.0_i586.ipk.
Removing obsolete file /usr/lib/libmraa.so.0.8.0.
Removing obsolete file /usr/share/mraa/examples/python/uart.py.
Configuring mraa.


root@edison:~# opkg install upm
Upgrading upm from 0.3.1-r0 to 0.3.2 on root.
Downloading http://iotdk.intel.com/repos/1.5/intelgalactic/upm_0.3.2_i586.ipk.
Removing package upm-dev from root...
Removing obsolete file /usr/lib/libupm-wt5001.so.0.3.1.
...
Configuring upm.
root@edison:~#


Install extra packages required

root@edison:~# opkg install python-numpy opencv python-opencv nano alsa-utils mpg123
Installing python-numpy (1.7.0-r1) on root.
Downloading http://repo.opkg.net/edison/repo/core2-32/python-numpy_1.7.0-r1_core2-32.ipk.
Installing python-doctest (2.7.3-r0.3) on root.
Downloading http://repo.opkg.net/edison/repo/core2-32/python-doctest_2.7.3-r0.3_core2-32.ipk.
...
Configuring alsa-utils-speakertest.
Configuring alsa-utils-aseqnet.
Configuring alsa-utils-aseqdump.
Configuring alsa-utils.
Configuring mpg123.


OPKG @ Galileo

Update Opkg sources

    root@galileo:~# cat /etc/opkg/base-feeds.conf


    root@galileo:~# opkg update
    ...
    root@galileo:~#


Enable a Opkg feed and update package list, we will not upgrade to avoid consuming disk space

    root@galileo:~# vi /etc/opkg/base-feeds.conf


Add the below lines to the opened file

src/gz all http://repo.opkg.net/galileo/repo/all
src/gz clanton http://repo.opkg.net/galileo/repo/clanton
src/gz i586 http://repo.opkg.net/galileo/repo/i586


    root@galileo:~# opkg update
    Downloading http://repo.opkg.net/galileo/repo/all/Packages.gz.
    Inflating http://repo.opkg.net/galileo/repo/all/Packages.gz.
    Updated list of available packages in /var/lib/opkg/all.
    Downloading http://repo.opkg.net/galileo/repo/clanton/Packages.gz.
    Inflating http://repo.opkg.net/galileo/repo/clanton/Packages.gz.
    Updated list of available packages in /var/lib/opkg/clanton.
    Downloading http://repo.opkg.net/galileo/repo/i586/Packages.gz.
    Inflating http://repo.opkg.net/galileo/repo/i586/Packages.gz.
    Updated list of available packages in /var/lib/opkg/i586.
    Downloading http://iotdk.intel.com/repos/1.5/iotdk/all/Packages.
    Updated list of available packages in /var/lib/opkg/iotdk-all.
    Downloading http://iotdk.intel.com/repos/1.5/iotdk/i586/Packages.
    Updated list of available packages in /var/lib/opkg/iotdk-i586.
    Downloading http://iotdk.intel.com/repos/1.5/iotdk/quark/Packages.
    Updated list of available packages in /var/lib/opkg/iotdk-quark.
    Downloading http://iotdk.intel.com/repos/1.5/iotdk/x86/Packages.
    Updated list of available packages in /var/lib/opkg/iotdk-x86.
    Downloading http://iotdk.intel.com/repos/1.5/intelgalactic/Packages.
    Updated list of available packages in /var/lib/opkg/mraa-upm.
    root@galileo:~#


Install Git, Version Control System

    root@galileo:~# opkg install git
    ...


Check if RMAA and UPM Libraries are installed

    root@galileo:~# opkg list-installed | grep mraa
    root@galileo:~# opkg list-installed | grep upm
    root@galileo:~# opkg install libmraa0


Install extra packages required

    root@galileo:~# opkg install python-numpy opencv python-opencv nano alsa-utils
    root@galileo:~# cd
    root@galileo:~# wget http://downloads.sourceforge.net/project/mpg123/mpg123/1.22.4/mpg123-1.22.4.tar.bz2
    root@galileo:~# tar xvf mpg123-1.22.4.tar.bz2
    root@galileo:~# cd mpg123-1.22.4/
    root@galileo:~# ./configure
    root@galileo:~# make
    root@galileo:~# make install


Try but this package is not Working!

    opkg update python-pygame



        

    



        
    



        

    
        Version Control Systems

        
            Version Control Systems

GIT


Git (/ɡɪt/) is a widely used source code management system for software development. It is a distributed revision control system with an emphasis on speed, data integrity, and support for distributed, non-linear workflows. Wikipedia)



Master your Git skills at a super level with Pro Git Book

Github


GitHub is a code hosting platform for version control and collaboration. It lets you and others work together on projects from anywhere.




	Github Homepage

	Github Getting Started

	Github Git Ignore Templates



Lab

Github Working Repository Creation

Once signed up in Github create a working repository


	Select "+" in the upper right corner then "New Repository"
	Name TheIoTLearningInitiative

	Description TheIoTLearningInitiative

	Select "Initialize this repository with a README"

	Add a License type "Apache License 2.0"

	Then "Create Repository"







Finally your github repository should be created having a url

https://github.com/YourGithubUserName/TheIoTLearningInitiative

Git Installation and Setup under Development Board

Make sure you have git installed in your Linux box

root@edison:~# opkg update                                                      
Downloading http://repo.opkg.net/edison/repo/all/Packages.gz.                   
Inflating http://repo.opkg.net/edison/repo/all/Packages.gz.                     
Updated list of available packages in /var/lib/opkg/all.                        
Downloading http://repo.opkg.net/edison/repo/edison/Packages.gz.                
Inflating http://repo.opkg.net/edison/repo/edison/Packages.gz.                  
Updated list of available packages in /var/lib/opkg/edison.                     
Downloading http://repo.opkg.net/edison/repo/core2-32/Packages.gz.              
Inflating http://repo.opkg.net/edison/repo/core2-32/Packages.gz.                
Updated list of available packages in /var/lib/opkg/core2-32.                   
Downloading http://iotdk.intel.com/repos/3.5/intelgalactic/opkg/i586//Packages. 
Downloading http://iotdk.intel.com/repos/3.5/iotdk/edison/all/Packages.         
Downloading http://iotdk.intel.com/repos/3.5/iotdk/edison/core2-32/Packages.    
Downloading http://iotdk.intel.com/repos/3.5/iotdk/edison/edison/Packages.      
Collected errors:                                                               
 * opkg_download: Failed to download http://iotdk.intel.com/repos/3.5/intelgala.
 * opkg_download: Failed to download http://iotdk.intel.com/repos/3.5/iotdk/edi.
 * opkg_download: Failed to download http://iotdk.intel.com/repos/3.5/iotdk/edi.
 * opkg_download: Failed to download http://iotdk.intel.com/repos/3.5/iotdk/edi.
root@edison:~#


root@edison:~# opkg install git                                                 
Package git (2.0.1-r0) installed in root is up to date.                         
root@edison:~#


Configure your name and email under Git:

    root@board:~# git config --global user.name "YourName YourLastName"
    root@board:~# git config --global user.email "your.email.address@wherever.com"


Github Repository Cloning

Clone your remote github repository under your development board

root@board:~# git clone https://github.com/YourGithubUserName/TheIoTLearningInitiative.git
Cloning into 'TheIoTLearningInitiative'...                                      
remote: Counting objects: 63, done.                                             
remote: Compressing objects: 100% (16/16), done.                                
remote: Total 63 (delta 9), reused 0 (delta 0), pack-reused 43                  
Unpacking objects: 100% (63/63), done.                                          
Checking connectivity... done. 
root@board:~#


Github Repository Local Modifications

This procedure applies every time you modify a file.

    root@board:~# cd TheIoTLearningInitiative/


    root@board:~/TheIoTLearningInitiative# ls 
    LICENSE    README.md


    root@board:~/TheIoTLearningInitiative# cat README.md 
    # TheIoTLearningInitiative
    The IoT Learning Initiative


    root@board:~/TheIoTLearningInitiative# nano README.md
    # The IoT Learning Initiative
    Hello Git!
    <Save Changes>


    root@board:~/TheIoTLearningInitiative# git status
    On branch master
    Your branch is up-to-date with 'origin/master'.

    Changes not staged for commit:
      (use "git add <file>..." to update what will be committed)
      (use "git checkout -- <file>..." to discard changes in working directory)

            modified:   README.md

    no changes added to commit (use "git add" and/or "git commit -a")


Github Repository Commit Modifications

    root@board:~/TheIoTLearningInitiative# git add README.md


    root@board:~/TheIoTLearningInitiative# git status
    On branch master
    Your branch is up-to-date with 'origin/master'.

    Changes to be committed:
      (use "git reset HEAD <file>..." to unstage)

            modified:   README.md
    root@board:~/TheIoTLearningInitiative#


Before we commit our changes, some sharing of wisdom


	First line: Title starting with your githubusername, 50 chars max

	Second line: A blank line

	Third line: Description of the changes, as many lines as required, 80 chars max per line



Now, let's commit our changes

    root@board:~/TheIoTLearningInitiative# git commit -s
    First Line: Summary of the commit

    Beggining of the third line you write the description of the commit

    Signed-off-by: Name LastName <email@someplace.com>
    <Save Changes>
    [master 6d30317] First Line: Summary of the commit
    1 file changed, 2 insertions(+), 2 deletions(-)
    root@board:~/TheIoTLearningInitiative#


    root@board:~/TheIoTLearningInitiative# git status
    On branch master
    Your branch is ahead of 'origin/master' by 1 commit.
      (use "git push" to publish your local commits)

    nothing to commit, working directory clean


    root@board:~/TheIoTLearningInitiative# cat README.md 
    # The IoT Learning Initiative
    Hello Git!
    root@edison:~/TheIoTLearningInitiative#


Github Repository Push Modifications

    root@board:~/TheIoTLearningInitiative# git push
    Username for 'https://github.com': username
    Password for 'https://username@github.com': 
    Counting objects: 3, done.
    Delta compression using up to 2 threads.
    Compressing objects: 100% (2/2), done.
    Writing objects: 100% (3/3), 392 bytes | 0 bytes/s, done.
    Total 3 (delta 0), reused 0 (delta 0)
    To https://github.com/xe1gyq/TheIoTLearningInitiative.git
       3796444..6d30317  master -> master


    root@board:~/TheIoTLearningInitiative# ls
    LICENSE    README.md


See changes under https://github.com/YourGithubUserName/TheIoTLearningInitiative

Project: Base Directory

Make a directory called "InternetOfThings101", create a README.md file and push modifications

    root@board:~/TheIoTLearningInitiative# mkdir InternetOfThings101


    root@board:~/TheIoTLearningInitiative# cd InternetOfThings101/


    root@board:~/TheIoTLearningInitiative/InternetOfThings101# ls
    root@board:~/TheIoTLearningInitiative/InternetOfThings101#


    root@board:~/TheIoTLearningInitiative/InternetOfThings101# nano README.md
    # Internet of Things 101
    <Save File>


    root@board:~/TheIoTLearningInitiative/InternetOfThings101# ls
    README.md


    root@board:~/TheIoTLearningInitiative/InternetOfThings101# git add README.md


    root@edison:~/TheIoTLearningInitiative/InternetOfThings101# git status
    On branch master
    Your branch is up-to-date with 'origin/master'.

    Changes to be committed:
      (use "git reset HEAD <file>..." to unstage)

            new file:   README.md


    root@board:~/TheIoTLearningInitiative/InternetOfThings101# git commit -s
    Internet of Things 101: 5.1.4.5 VCS: Project: Base Directory

    Make a directory called "InternetOfThings101", create a README.md file
    and push modifications

    Signed-off-by: Name LastName <email@someplace.com>
    <Save File>
    [master 7b6f34c] Internet of Things 101: 5.1.4.5 VCS: Project: Base Directory
    1 file changed, 1 insertion(+)                                                                 create mode 100644 InternetOfThings101/README.md


    root@board:~/TheIoTLearningInitiative/InternetOfThings101# ls
    README.md


    root@board:~/TheIoTLearningInitiative/InternetOfThings101# git push
    Username for 'https://github.com': 
    Password for 'https://username@github.com': 
    Counting objects: 4, done.
    Delta compression using up to 2 threads.
    Compressing objects: 100% (2/2), done.
    Writing objects: 100% (4/4), 445 bytes | 0 bytes/s, done.
    Total 4 (delta 0), reused 0 (delta 0)
    To https://github.com/xe1gyq/TheIoTLearningInitiative.git
       6d30317..09c72e1  master -> master


root@board:~/TheIoTLearningInitiative/InternetOfThings101# git show
commit 7b6f34c74473d50cd7078a2741b37706c2015500
Author: Name LastName <email@gmail.com>
Date:   Sat Apr 30 22:04:46 2016 +0000

    Internet of Things 101: 5.1.4.5 VCS: Project: Base Directory

    Make a directory called "InternetOfThings101", create a README.md file
    and push modifications

    Signed-off-by: Name LastName <email@gmail.com>

diff --git a/InternetOfThings101/README.md b/InternetOfThings101/README.md
new file mode 100644
index 0000000..c8bd91a
--- /dev/null
+++ b/InternetOfThings101/README.md
@@ -0,0 +1 @@
+# Internet of Things 101


See changes under https://github.com/YourGithubUserName/TheIoTLearningInitiative

Your github repository directory structure shall be at this point as follows:

TheIoTLearningInitiative Github Repository
https://github.com/YourGithubUserName/TheIoTLearningInitiative
├── LICENSE
├── README.md
├── InternetOfThings101
│   ├── README.md



        

    



        
    



        

    
        Programming Languages

        
            Programming Languages


	Arduino

	C/C++

	JavaScript

	Node.js

	Python






	
	Arduino
	Visual Programming
	Node.JS
	C / C++
	C / C++ / Python / NodeJS





	Target Audience
	Maker
	Beginner
	Intermediate
	Advanced
	Advanced



	IDE
	Arduino IDE
	Wyliodrin
	Intel XDK
	Eclipse IDE
	Linux



	Platform
	Win / Mac / Linux
	Browser
	Win / Mac / Linux
	Win / Mac /Linux
	Edison





Python Programming Language


Python is a programming language that lets you work quickly and integrate systems more effectively. You can learn to use Python and see almost immediate gains in productivity and lower maintenance costs. 




	Python Homepage

	Python Anywhere

	Python Django Girls

	Coder Byte



Check Python is installed

    root@board:~# python --version
    Python 2.7.3


PiP Package Management System


pip is a package management system used to install and manage software packages written in Python. Many packages can be found in the Python Package Index (PyPI).



Python Pip Homepage

Setup Edison

Install pip and libraries

    root@edison:~# opkg install python-pip
    root@edison:~# pip install setuptools twython markdown Flask-API
    root@edison:~# pip install paho-mqtt
    root@edison:~# pip install plotly
    root@edison:~# pip install psutil
    Downloading/unpacking pywapi
    Could not find any downloads that satisfy the requirement pywapi
    No distributions at all found for pywapi
    Storing complete log in /home/root/.pip/pip.log


Manual installation of Pywapi

    root@edison:~# wget https://launchpad.net/python-weather-api/trunk/0.3.8/+download/pywapi-0.3.8.tar.gz
    --2016-03-19 18:51:24--  https://launchpad.net/python-weather-api/trunk/0.3.8/+download/pywapi-0.3.8.tar.gz
    Resolving launchpad.net... 91.189.89.223, 91.189.89.222
    Connecting to launchpad.net|91.189.89.223|:443... connected.
    HTTP request sent, awaiting response... 302 Moved Temporarily
    Location: https://launchpadlibrarian.net/166317636/pywapi-0.3.8.tar.gz [following]
    --2016-03-19 18:51:26--  https://launchpadlibrarian.net/166317636/pywapi-0.3.8.tar.gz
    Resolving launchpadlibrarian.net... 91.189.89.228, 91.189.89.229
    Connecting to launchpadlibrarian.net|91.189.89.228|:443... connected.
    HTTP request sent, awaiting response... 200 OK
    Length: 25166 (25K) [application/x-tar]
    Saving to: 'pywapi-0.3.8.tar.gz.1'

    100%[======================================>] 25,166       139KB/s   in 0.2s   

    2016-03-19 18:51:27 (139 KB/s) - 'pywapi-0.3.8.tar.gz.1' saved [25166/25166]
    root@edison:~# tar zxvf pywapi-0.3.8.tar.gz
    pywapi-0.3.8/examples/pywapi-countries-example.py
    pywapi-0.3.8/setup.py
    pywapi-0.3.8/MANIFEST
    pywapi-0.3.8/examples/
    pywapi-0.3.8/examples/pywapi-noaa-example.py
    pywapi-0.3.8/examples/pywapi-example.py
    pywapi-0.3.8/pywapi.pyc
    pywapi-0.3.8/LICENSE
    pywapi-0.3.8/examples/pywapi-weather-com-example.py
    pywapi-0.3.8/pywapi.py
    pywapi-0.3.8/examples/pywapi-cities-example.py
    pywapi-0.3.8/CHANGELOG
    pywapi-0.3.8/README
    pywapi-0.3.8/
    pywapi-0.3.8/examples/pywapi-yahoo-example.py
    pywapi-0.3.8/examples/get-weather.py
    root@edison:~# cd pywapi-0.3.8
    root@edison:~/pywapi-0.3.8# ls
    CHANGELOG   MANIFEST    examples    pywapi.pyc
    LICENSE     README      pywapi.py   setup.py
    root@edison:~/pywapi-0.3.8# python setup.py build
    running build
    running build_py
    creating build
    creating build/lib
    copying pywapi.py -> build/lib
    root@edison:~/pywapi-0.3.8# python setup.py install
    running install
    running build
    running build_py
    running install_lib
    copying build/lib/pywapi.py -> /usr/lib/python2.7/site-packages
    byte-compiling /usr/lib/python2.7/site-packages/pywapi.py to pywapi.pyc
    running install_egg_info
    Writing /usr/lib/python2.7/site-packages/pywapi-0.3.8-py2.7.egg-info
    root@edison:~/pywapi-0.3.8# cd
    root@edison:~#


Setup Galileo

Install Pip Method 1

    root@galileo:~# curl -O https://bootstrap.pypa.io/get-pip.py
    root@galileo:~# python get-pip.py


Install Pip Method 2

    root@galileo:~# curl https://bootstrap.pypa.io/ez_setup.py -o - | python
    root@galileo:~# easy_install pip


Install Pip Libraries

    root@galileo:~# pip install --upgrade setuptools
    root@galileo:~# pip install --upgrade distribute
    root@galileo:~# curl https://bootstrap.pypa.io/ez_setup.py -o - | python
    root@galileo:~# pip install psutil paho-mqtt Flask-API
    root@galileo:~# pip install plotly


These packages are not working on latest image

    root@galileo:~# pip install twython markdown pywapi


Project: Base Code Hello

Go to your git "TheIoTLearningInitiative" repository, under "InternetOfThings101" directory

    root@board:~# cd TheIoTLearningInitiative/InternetOfThings101
    root@board:~/TheIoTLearningInitiative/InternetOfThings101#


Create a file called main.py to host our project code and print in console "Hello Internet of Things 101"

    root@board:~/TheIoTLearningInitiative/InternetOfThings101# vi main.py


#!/usr/bin/python

import time

if __name__ == '__main__':

    while True:
        print "Hello Internet of Things 101"
        time.sleep(5)

# End of File


    root@board:~/TheIoTLearningInitiative/InternetOfThings101# python main.py
    Hello Internet of Things 101
    ^C
    Traceback (most recent call last):
      File "main.py", line 11, in <module>
        time.sleep(5)
    KeyboardInterrupt
    root@board:~/TheIoTLearningInitiative/InternetOfThings101#


root@edison:~/TheIoTLearningInitiative/InternetOfThings101# git status
On branch master
Your branch is up-to-date with 'origin/master'.

Untracked files:
  (use "git add <file>..." to include in what will be committed)

        main.py

nothing added to commit but untracked files present (use "git add" to track)


root@edison:~/TheIoTLearningInitiative/InternetOfThings101# git add main.py 
root@edison:~/TheIoTLearningInitiative/InternetOfThings101# git status
On branch master
Your branch is up-to-date with 'origin/master'.

Changes to be committed:
  (use "git reset HEAD <file>..." to unstage)

        new file:   main.py                                                                          
root@edison:~/TheIoTLearningInitiative/InternetOfThings101#


root@edison:~/TheIoTLearningInitiative/InternetOfThings101# git commit -s
Internet of Things 101: 5.1.4.6 PL: Project: Base Code Hello

Create a file called main.py to host our project code and print in
console "Hello Internet of Things 101"

Signed-off-by: Name LastName <email@gmail.com>

# Please enter the commit message for your changes. Lines starting
# with '#' will be ignored, and an empty message aborts the commit.
# On branch master
# Your branch is up-to-date with 'origin/master'.
#
# Changes to be committed:
#       new file:   main.py
#
[master 4d18e65] Internet of Things 101: 5.1.4.6 PL: Project: Base Code Hello
 1 file changed, 11 insertions(+)
 create mode 100644 InternetOfThings101/main.py


root@edison:~/TheIoTLearningInitiative/InternetOfThings101# git status
On branch master
Your branch is ahead of 'origin/master' by 1 commit.
  (use "git push" to publish your local commits)

nothing to commit, working directory clean


root@edison:~/TheIoTLearningInitiative/InternetOfThings101# git push
Username for 'https://github.com': 
Password for 'https://xe1gyq@github.com': 
Counting objects: 4, done.
Delta compression using up to 2 threads.
Compressing objects: 100% (4/4), done.
Writing objects: 100% (4/4), 648 bytes | 0 bytes/s, done.
Total 4 (delta 0), reused 0 (delta 0)
To https://github.com/xe1gyq/TheIoTLearningInitiative.git
   7b6f34c..b197227  master -> master


root@edison:~/TheIoTLearningInitiative/InternetOfThings101# git show
commit b1972276af178f5542e4c6a1219dfd363bb16e1b
Author: Name LastName <email@gmail.com>
Date:   Sat Apr 30 22:21:44 2016 +0000

    Internet of Things 101: 5.1.4.6 PL: Project: Base Code Hello

    Create a file called main.py to host our project code and print in
    console "Hello Internet of Things 101"

    Signed-off-by: Name LastName <email@gmail.com>

diff --git a/InternetOfThings101/main.py b/InternetOfThings101/main.py
new file mode 100644
index 0000000..0311096
--- /dev/null
+++ b/InternetOfThings101/main.py
@@ -0,0 +1,11 @@
+#!/usr/bin/python
+
+import time
+
+if __name__ == '__main__':
+
+    while True:
+        print "Hello Internet of Things 101"
+        time.sleep(5)
+
+# End of File
(END)


Project: Signal Handler

Add function to handle signals e.g. CTRL-Z

    root@edison:~/TheIoTLearningInitiative/InternetOfThings101# vi main.py


#!/usr/bin/python

import signal
import sys
import time

def functionSignalHandler(signal, frame):
    sys.exit(0)

if __name__ == '__main__':

    signal.signal(signal.SIGINT, functionSignalHandler)

    while True:
        print "Hello Internet of Things 101"
        time.sleep(5)

# End of File


    root@edison:~/TheIoTLearningInitiative/InternetOfThings101# python main.py 
    Hello Internet of Things 101
    ^Z
    [1]+  Stopped(SIGTSTP)        python main.py
    root@edison:~/TheIoTLearningInitiative/InternetOfThings101#


root@edison:~/TheIoTLearningInitiative/InternetOfThings101# git status
On branch master
Your branch is up-to-date with 'origin/master'.

Changes not staged for commit:
  (use "git add <file>..." to update what will be committed)
  (use "git checkout -- <file>..." to discard changes in working directory)

        modified:   main.py

no changes added to commit (use "git add" and/or "git commit -a")


root@edison:~/TheIoTLearningInitiative/InternetOfThings101# git add main.py 
root@edison:~/TheIoTLearningInitiative/InternetOfThings101# git status
On branch master
Your branch is up-to-date with 'origin/master'.

Changes to be committed:
  (use "git reset HEAD <file>..." to unstage)

        modified:   main.py


root@edison:~/TheIoTLearningInitiative/InternetOfThings101# git commit -s
Internet of Things 101: 5.1.4.6 PL: Project: Signal Handler

Add function to handle signals e.g. CTRL-Z

Signed-off-by: Name LastName <email@gmail.com>

# Please enter the commit message for your changes. Lines starting
# with '#' will be ignored, and an empty message aborts the commit.
# On branch master
# Your branch is up-to-date with 'origin/master'.
#
# Changes to be committed:
#       modified:   main.py
[master ce05cfa] Internet of Things 101: 5.1.4.6 PL: Project: Signal Handler
 1 file changed, 7 insertions(+)
root@edison:~/TheIoTLearningInitiative/InternetOfThings101#


root@edison:~/TheIoTLearningInitiative/InternetOfThings101# git push
Username for 'https://github.com':                                    
Password for 'https://xe1gyq@github.com':
Counting objects: 4, done.                                                              
Delta compression using up to 2 threads.
Compressing objects: 100% (4/4), done.
Writing objects: 100% (4/4), 679 bytes | 0 bytes/s, done.
Total 4 (delta 0), reused 0 (delta 0)                                              
To https://github.com/xe1gyq/TheIoTLearningInitiative.git
   b197227..ce05cfa  master -> master                                              
root@edison:~/TheIoTLearningInitiative/InternetOfThings101#


commit ce05cfa63558da802eed7e79d66b7bbae6c677b9
Author: Name LastName <email@gmail.com>
Date:   Sat Apr 30 22:38:39 2016 +0000
    Internet of Things 101: 5.1.4.6 PL: Project: Signal Handler

    Add function to handle signals e.g. CTRL-Z

    Signed-off-by: Name LastName <email@gmail.com>

diff --git a/InternetOfThings101/main.py b/InternetOfThings101/main.py
index 0311096..f2f1045 100644
--- a/InternetOfThings101/main.py
+++ b/InternetOfThings101/main.py
@@ -1,9 +1,16 @@
 #!/usr/bin/python

+import signal
+import sys
 import time

+def functionSignalHandler(signal, frame):
+    sys.exit(0)
+
 if __name__ == '__main__':

+    signal.signal(signal.SIGINT, functionSignalHandler)
+
     while True:
         print "Hello Internet of Things 101"
         time.sleep(5)
(END)


Your github repository directory structure shall be at this point as follows:

TheIoTLearningInitiative Github Repository
https://github.com/YourGithubUserName/TheIoTLearningInitiative
├── LICENSE
├── README.md
├── InternetOfThings101
│   ├── README.md
│   ├── main.py



        

    



        
    



        

    
        Libraries

        
            Libraries

Mraa


C/C++ library with bindings to JavaScript and Python to interface with the I/O on the Intel® Galileo board, Intel® Edison board, and other platforms. With board detection done at runtime, you can create portable code that works across multiple platforms.




	AIO Sensors requiring an ADC value to be read

	I2C Modules using the i2c bus

	SPI Modules using the SPI bus

	GPIO Modules using GPIOs directly

	PWM Modules using a PWM capable GPIO pin

	UART Modules using a serial connection (RX/TX)



	MRAA Github





Upm


High-level repository for sensors and actuators that use libmraa. In other words, UPM gives you easy function calls to use your sensors, such as reading temperature values or writing data to an LCD screen. With over a hundred sensors and more being added, this library speeds up your development time.




	UPM Documentation

	UPM Sensor Categories

	UPM Github

	UPM Python Exampes



UPD Updates


	Protocols such as ModBus and BACNet

	Radio/wireless modules

	XBee socket devices

	ZigBee, WiFi, WiFly

	LoRa—the SX1276 chip

	ZWave—USB Controllers

	ISM (Industrial, Scientific & Medical) Frequency Shift Keying (FSK) at 434 and 915 MHz



OpenCV


OpenCV (Open Source Computer Vision Library) is an open source computer vision and machine learning software library. OpenCV was built to provide a common infrastructure for computer vision applications and to accelerate the use of machine perception in the commercial products.




	OpenCV Homepage



The IoT Kit Communications (IoTkitcomm) Library


The IoTkitcomm library allows network-connected devices to easily discover and communicate with each other and the cloud.




	IoTKit Comm Index

	IoTKit Comm Javascript Version

	IoTKit Comm C/C++ Version



    Terminal A
    root@edison:~# cd /usr/share/iotkit-comm/examples/c 
    root@edison:~# ./sensor 
    Terminal B
    root@edison:~# cd /usr/share/iotkit-comm/examples/c 
    root@edison:~# ./thermostat



        

    



        
    



        

    
        Updates

        
            Updates

Yocto Updating the MRAA I/O and UPM sensor libraries

You can check the version of the MRAA and UPM libraries installed on your board and update them to the latest versions available:


The MRAA I/O library (or libmraa) is a low-level library that offers a translation from the general purpose input/output (GPIO) interfaces to the pins available on the Intel® Galileo or Intel® Edison boards. MRAA makes it easier for developers and sensor manufacturers to map their sensors and actuators on top of supported hardware and to allow control of low-level communication protocol by high-level languages and constructs.

The UPM sensor library (or libupm) is a repository of sensor representations, written in C++ and utilizing MRAA. UPM is a high-level repository for sensors that use the MRAA library. Each sensor links to libmraa and is not meant to be interlinked, although some groups of sensors may be. Each sensor contains a header that allows you to interface with it.



The latest versions of MRAA and UPM can be found at their respective GitHub pages:


	https://github.com/intel-iot-devkit/mraa/releases

	https://github.com/intel-iot-devkit/upm/releases



Updating the MRAA and UPM libraries

Establish a serial communication session with your board. To ensure that you have the latest versions of the MRAA and UPM libraries, enter the following commands:

    root@board:~# echo "src mraa-upm http://iotdk.intel.com/repos/1.1/intelgalactic" > /etc/opkg/mraa-upm.conf


opkg update

Enter the following commands to install the MRAA and UPM libraries:

    root@board:~# opkg install libmraa0


opkg install upm

Checking the version of the MRAA and UPM libraries installed on your board
Establish a serial communication session with your board.
To check the version number of the MRAA library installed on your board, enter the following command:

    root@board:~# opkg info libmraa0


To check the version number of the UPM library installed on your board, enter the following command:

    root@board:~# opkg info upm


In the example image below, the version numbers are indicated with the red arrows.

[image: ]

Note: be aware that the path to the repo is not updated, the newest path is     http://iotdk.intel.com/repos/2.0/intelgalactic/  where the latest version of these libraries are. Reader should be aware of always keep updated to path changes by surfing regularly to http://iotdk.intel.com/repos/.

Original Link to this info


        

    



        
    



        

    
        Integrated Development Environments

        
            Integrated Development Environment


Which programming environment do you prefer? Choose between Arduino, Python, JavaScript, C/C++, etc...

Intel's feature-rich IoT solution offers three IDEs: Arduino, C/C++ using Eclipse, or JavaScript/Node.js via the Intel® XDK IoT Edition. While we don't offer an IDE for Python, it comes pre-installed on your board.



Arduino IDE


Run sketches on your Intel® IoT board using the Arduino IDE



Intel® XDK IoT Edition


Create, Test, and Deliver Internet of Things Solutions. Software tool for JavaScript on-board app and HTML5 companion app development, create and test applications on Intel®-based IoT platforms. It helps you write applications in C and C++ languages and provides two libraries (mraa and upm), specially designed for the Intel IoT Developer Kit



1. Download and Install
2. Sign Up / Log In
3. Create a New Project
4. Optional Install Multicast DNS Service Discovery
   @ Windows
   https://support.apple.com/downloads/DL999/en_US/BonjourPSSetup.exe
   https://developer.apple.com/bonjour/index.html
   @ Linux
   sudo apt-get install libavahi-compat-libdnssd1 avahi-utils
5. Create Manual Connection via IoT Device Manual Connection through the IP Address assigned to your board
6. Yes when asked to update your Board IoT Daemon

Intel® IoT Developer Kit Eclipse


Intel® IoT Developer Kit version of the Eclipse IDE




	Intel® Edison Native Application Guide



Wyliodrin


Wyliodrin is an online service that allows you to visually create applications for Linux development boards and control them from your browser. You can use their service to program a Raspberry Pi and they've recently partnered with Intel to allow you to program second generation Galileo boards...



Wyliodrin Homepage

Linux Command Line


The power at your fingerprints! Linux is a Unix-like and mostly POSIX-compliant computer operating system (OS) assembled under the model of free and open-source software development and distribution. Wikipedia



Intel® IQ Software Kits


 Intel announced a new software platform created specifically for the Intel Curie module, which includes all of the hardware, firmware, software and application SDK needed to enable a variety of device experiences. Intel IQ Software Kits will support future versions of this platform.




        

    



        
    



        

    
        Data

        
            Data


Data is a set of values of qualitative or quantitative variables; restated, pieces of data are individual pieces of information. Data is measured, collected and reported, and analyzed, whereupon it can be visualized using graphs or images. Data as a general concept refers to the fact that some existing information or knowledge is represented or coded in some form suitable for better usage or processing. Wikipedia




	What's your Sensor data and what does it mean?

	Forget Big Data -- Small Data Is Driving The Internet Of Things




        

    



        
    



        

    
        Sensors

        
            Sensors


A sensor is a transducer whose purpose is to sense (that is, to detect) some characteristic of its environments... From Wikipedia, the free encyclopedia



Intel® Edison Ecosystem


Sensors Bring IoT Projects to Life. Sensors are the eyes and ears, and temperature and vibration and rotation and...you get it. Without sensors, there's no IoT.




	Kits to Expand Your Intel® Edison Ecosystem and Get You Started Making, Faster




SparkFun Inventor’s Kit* for Intel® Edison


The Intel® Edison SparkFun Inventor’s Kit takes imagination to the next level and teaches users how to program with IoT and JavaScript.








Devastator Robot Kit*


This is a multi-functional robot platform kit whose functions include obstacle avoidance, real time monitoring, and a full range angle of view.








Old! Grove Starter Kit Plus* - Intel® IoT Edition


A complete set of hardware and software resources for creating innovative IoT solutions.



Grove Indoor Environment Kit* for Intel® Edison


Create complete smart home applications with Grove* sensors to measure the indoor environment.







Sparkfun


SparkFun Electronics (sometimes known by its abbreviation, SFE) is an electronics retailer in Niwot, Colorado, United States. It manufactures and sells microcontroller development boards and breakout boards. Sparkfun



Intel® Edison Sparkfun

Seeed Studio


Seeed is a hardware innovation platform for makers to grow inspirations into differentiating products. By working closely with technology providers of all scale, Seeed provides accessible technologies with quality, speed and supply chain knowledge. When prototypes are ready to iterate, Seeed helps productize 1 to 1,000 pcs using in-house engineering, supply chain management and agile manufacture forces. Seeed also team up with incubators, China tech ecosystem, investors and distribution channels to portal Maker startups beyond. Seeed Studio



SeedStudio Grove - Starter Kit for Arduino

Adafruit


Adafruit Industries is an open-source hardware company founded by Limor Fried in 2005.[1][2] The company designs and manufactures a number of electronics products, sells a wide variety of electronics components, tools, and accessories via its online storefront, and produces a number of learning resources, including written tutorials, introductory videos for children, and the longest running live video electronics show on the Internet. Adafruit Industries



DFRobot


Founded in 2008, DFRobot is a robotics and open source hardware provider, catering to hardware engineers, DIY enthusiasts and interactive designers. Our ever-growing product catalog boasts over 900 components and widgets from sensors, robotic platform, communication modules to 3D printers. DFRobot




	DFRobot Start Kit for Intel® Edison/Galileo



Others


	ITEAD

	Polulu

	Maker Shed

	Sunfounder

	Relayr Wunderbar

	AllThingsTalk Shop

	Top DIY Electroni-cs Stores Suppliers

	Audio Block for Intel Edison



Project: Simulated Sensor

Implement a function to simulate a Sensor, data will be based on system-wide network I/O statistics using psutil python library, the Simulated Sensor is implemented in case no physical sensor is available

PSUtil


psutil is a cross-platform library for retrieving information on running processes and system utilization (CPU, memory, disks, network)in Python. Psutil Library



Install the required python library

    root@edison:~# opkg install python-pip
    root@edison:~# pip install psutil


Go to your git "TheIoTLearningInitiative" repository, under "InternetOfThings101" directory

    root@board:~# cd TheIoTLearningInitiative/InternetOfThings101
    root@board:~/TheIoTLearningInitiative/InternetOfThings101#


    root@edison:~/TheIoTLearningInitiative/InternetOfThings101# vi main.py


#!/usr/bin/python

import psutil
import signal
import sys
import time

def functionDataSensor():
    netdata = psutil.net_io_counters()
    data = netdata.packets_sent + netdata.packets_recv
    return data

def functionSignalHandler(signal, frame):
    sys.exit(0)

if __name__ == '__main__':

    signal.signal(signal.SIGINT, functionSignalHandler)

    while True:
        print "Hello Internet of Things 101"
        print "Data Sensor: %s " % functionDataSensor()
        time.sleep(5)

# End of File


root@edison:~/TheIoTLearningInitiative/InternetOfThings101# python main.py 
Hello Internet of Things 101
Data: 1877 
^Z
[2]+  Stopped(SIGTSTP)        python main.py


root@edison:~/TheIoTLearningInitiative/InternetOfThings101# git add main.py 
root@edison:~/TheIoTLearningInitiative/InternetOfThings101# git commit -s
Internet of Things 101: 5.2.1 Sensors: Project: Data Collection

Implement a function to collect data, data will be based on system-wide
network I/O statistics using psutil python library, this will simulate
our sensor in case no physical sensor is available

Signed-off-by: Name LastName <email@gmail.com>

# Please enter the commit message for your changes. Lines starting
# with '#' will be ignored, and an empty message aborts the commit.
# On branch master
# Your branch is up-to-date with 'origin/master'.
#
# Changes to be committed:
#       modified:   main.py
#
[master 15b9441] Internet of Things 101: 5.2.1 Sensors: Project: Data Collection
 1 file changed, 7 insertions(+)
root@edison:~/TheIoTLearningInitiative/InternetOfThings101#


root@edison:~/TheIoTLearningInitiative/InternetOfThings101# git push
Username for 'https://github.com': 
Password for 'https://xe1gyq@github.com': 
Counting objects: 4, done.
Delta compression using up to 2 threads.
Compressing objects: 100% (4/4), done.
Writing objects: 100% (4/4), 737 bytes | 0 bytes/s, done.
Total 4 (delta 1), reused 0 (delta 0)
To https://github.com/xe1gyq/TheIoTLearningInitiative.git
   ce05cfa..15b9441  master -> master
root@edison:~/TheIoTLearningInitiative/InternetOfThings101#


root@edison:~/TheIoTLearningInitiative/InternetOfThings101# git show
commit 92e8b9f26a239952b9be9f9a06502c4334a66698
Author: Name LastName <email@gmail.com>
Date:   Sat Apr 30 23:00:38 2016 +0000

    Internet of Things 101: 5.2.1 Sensors: Project: Data Collection

    Implement a function to collect data, data will be based on system-wide
    network I/O statistics using psutil python library, this will simulate
    our sensor in case no physical sensor is available

    Signed-off-by: Name LastName <email@gmail.com>

diff --git a/InternetOfThings101/main.py b/InternetOfThings101/main.py
index f2f1045..9084e25 100644
--- a/InternetOfThings101/main.py
+++ b/InternetOfThings101/main.py
@@ -1,9 +1,15 @@
 #!/usr/bin/python

+import psutil
 import signal
 import sys
 import time

+def functionDataSensor():
+    netdata = psutil.net_io_counters()
+    data = netdata.packets_sent + netdata.packets_recv
+    return data
+
 def functionSignalHandler(signal, frame):
     sys.exit(0)

@@ -13,6 +19,7 @@ if __name__ == '__main__':

     while True:
         print "Hello Internet of Things 101"
+        print "Data Sensor: %s " % functionDataSensor()
         time.sleep(5)

 # End of File
(END)



        

    



        
    



        

    
        Actuators

        
            Actuators


An actuator is a type of motor that is responsible for moving or controlling a mechanism or system. It is operated by a source of energy, typically electric current, hydraulic fluid pressure, or pneumatic pressure, and converts that energy into motion. Wikipedia



Project: Data Wait

Implement a function to wait for data, this will simulate our actuator in case no physical actuator is available

Go to your git "TheIoTLearningInitiative" repository, under "InternetOfThings101" directory

    root@board:~# cd TheIoTLearningInitiative/InternetOfThings101
    root@board:~/TheIoTLearningInitiative/InternetOfThings101#


    root@edison:~/TheIoTLearningInitiative/InternetOfThings101# vi main.py


#!/usr/bin/python

import psutil
import signal
import sys
import time

def functionDataActuator():
    print "Data Actuator"

def functionDataSensor():
    netdata = psutil.net_io_counters()
    data = netdata.packets_sent + netdata.packets_recv
    return data

def functionSignalHandler(signal, frame):
    sys.exit(0)

if __name__ == '__main__':

    signal.signal(signal.SIGINT, functionSignalHandler)

    while True:
        print "Hello Internet of Things 101"
        print "Data Sensor: %s " % functionDataSensor()
        time.sleep(5)

# End of File


root@edison:~/TheIoTLearningInitiative/InternetOfThings101# python main.py 
Hello Internet of Things 101
Data Sensor: 2380 
^Z
[3]+  Stopped(SIGTSTP)        python main.py


root@edison:~/TheIoTLearningInitiative/InternetOfThings101# git add main.py 
root@edison:~/TheIoTLearningInitiative/InternetOfThings101# git commit -s
Internet of Things 101: 5.2.2 Actuators: Project: Data Wait

Implement a function to wait for data, this will simulate our actuator
in case no physical actuator is available

Signed-off-by: Name LastName <email@gmail.com>

# Please enter the commit message for your changes. Lines starting
# with '#' will be ignored, and an empty message aborts the commit.
# On branch master
# Your branch is up-to-date with 'origin/master'.
#
# Changes to be committed:
#       modified:   main.py
#
[master 9a1b981] Internet of Things 101: 5.2.2 Actuators: Project: Data Wait
 1 file changed, 3 insertions(+)
root@edison:~/TheIoTLearningInitiative/InternetOfThings101#


root@edison:~/TheIoTLearningInitiative/InternetOfThings101# git push
Username for 'https://github.com': xe1gyq
Password for 'https://xe1gyq@github.com': 
Counting objects: 4, done.
Delta compression using up to 2 threads.
Compressing objects: 100% (4/4), done.
Writing objects: 100% (4/4), 597 bytes | 0 bytes/s, done.
Total 4 (delta 1), reused 0 (delta 0)
To https://github.com/xe1gyq/TheIoTLearningInitiative.git
   f928476..9a1b981  master -> master
root@edison:~/TheIoTLearningInitiative/InternetOfThings101#


root@edison:~/TheIoTLearningInitiative/InternetOfThings101# git show
commit 9a1b981c1d0bbd000888c809c6cb310fa487c046
Author: Abraham Arce <xe1gyq@gmail.com>
Date:   Sat Apr 30 23:20:24 2016 +0000

    Internet of Things 101: 5.2.2 Actuators: Project: Data Wait

    Implement a function to wait for data, this will simulate our actuator
    in case no physical actuator is available

    Signed-off-by: Abraham Arce <xe1gyq@gmail.com>

diff --git a/InternetOfThings101/main.py b/InternetOfThings101/main.py
index 2b727e6..f6cdffa 100644
--- a/InternetOfThings101/main.py
+++ b/InternetOfThings101/main.py
@@ -5,6 +5,9 @@ import signal
 import sys
 import time

+def functionDataActuator():
+    print "Data Actuator"
+
 def functionDataSensor():
     netdata = psutil.net_io_counters()
     data = netdata.packets_sent + netdata.packets_recv
(END)



        

    



        
    



        

    
        Frameworks

        
            Frameworks

IoTivity


IoTivity is an open source software framework enabling seamless device-to-device connectivity to address the emerging needs of the Internet of Things.

Welcome to IoTivity, an Open Source Project sponsored by the Open Interconnect Consortium (OIC) and hosted by the Linux Foundation. The aim of this project is to develop an open source software framework to seamlessly connect the billions of devices in the emerging Internet of Things (IoT), across multiple operating systems and network protocols. IoTivity

Support Communication Protocols



Features


	High-level APIs for IoT Application Developers

	Exposing “things” as resources

	Discovering and manipulating resources over multiple
network transports

	Utilize emerging IoT technologies 



IoTivity Homepage
IoTivity and Embedded Linux Support

AllJoyn® Framework


AllJoyn is an open source software framework that makes it easy for devices and apps to discover and communicate with each other. Developers can write applications for interoperability regardless of transport layer, manufacturer, and without the need for Internet access. The software has been and will continue to be openly available for developers to download, and runs on popular platforms such as Linux and Linux-based Android, iOS, and Windows, including many other lightweight real-time operating systems.



AllSeen Alliance AllJoyn® Framework Homepage

Eclipse IoT


The IoT Working Group fosters the creation of extensible services and frameworks that enable IoT applications on top of open APIs.

The Eclipse IoT Working Group is a collaboration between organizations and individuals who share the goal of creating an open IoT. The collaboration focuses on the development, promotion and adoption of open source IoT technology. Many of our members provide a wide range of projects and services built on top of Eclipse IoT technology.



Eclipse IoT Homepage

The Thing System


Your life and your house went from one computer to an Internet of things. From tablets to lightbulbs, from sensors to media boxes, everybody gets their own Internet. Today, you have to fight your things. They don't talk to each other, the apps don't work, it's a tower of babel. Our solution — the Thing System — is open source. We'll talk to anything, you can hack the system, it has an open API. With the Thing System, you can finally take control of your things.



The Thing System Homepage

ARM mbed


 The ARM® mbed™ IoT Device Platform is the fastest way to create commercial and interoperable connected IoT devices based on ARM microcontrollers.




	ARM mbed

	ARM mbed IoT Device Platform



Other Frameworks


	Kaa

	Mago

	Nimbits

	OpenIoT

	OpenRemote

	Arduino

	DeviceHubNet

	IoT toolkit

	OpenWSN

	Particle

	SiteWhere

	ThingSpeak

	Webinos

	Zetta

	Octoblu

	Engineering Essentials: IoT Standards and Frameworks

	Cayenne

	Flowthings
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The gateway hardware could range from an array of Intel and ARM architecture based boards ... Ayla Networks , Solair & Dell provide their own gateway hardware to run their gateway software. Paasmer provides gateway choices from an array vendors like Intel, Qualcomm, Mediatek, Element14 for the hardware with Edge operating system running on any of these hardware. Most platform’s here have taken time to build their Bottom-Up stack over a period of time How to choose your IoT Platform Architecture?

Unlock the Value of Data Today Without Replacing Equipment Intel Transform Business with Intelligent Gateway Solutions for IoT



Why do they exist?


	Unconnected devices

	Systems always connected and monitored

	Local filtering and analysis



Architecture


	Board Support Package

	Connectivity

	Security

	Manageability

	Runtime Environment

	Cloud Connector (Ecosystem Apps & Services, Customers)

	Development Environment (Customized Eclipse)



Features


	Edge to Cloud Connectivity

	Remote I/O

	Scalability

	Support for multiple protocols

	Application Software



Intel® IoT Gateways


Faster, More Flexible Development of IoT Solutions with the Intel® IoT Gateway

Intel® IoT Gateways give developers the flexibility to create and deploy innovative, cost-effective and secure Internet of Things solutions for a wide array of business segments. Intel IoT Gateways offer a choice of Intel® processors for different application needs, support for multiple operating systems (Wind River and Ubuntu Linux, Microsoft Windows* 10, etc.), and robust device management capabilities.




	Intel® IoT Gateways: Get Started

	Transform Business with Intelligent Gateway Solutions for IoT

	Announcing Intel® IoT Developer Kit support for Intel IoT Gateways



Models


	Intel® IoT Gateway Development Kit DK50 Series

	Intel® IoT Gateway Development Kit DK100 Series

	Intel® IoT Gateway Development Kit DK200 Series

	Cisco 500 Series WPAN Industrial Routers

	Cisco® 809 Industrial Integrated Services Routers

	Cisco® 829 Industrial Integrated Services Routers

	Cisco® 910 Industrial Router

	Dell Edge Gateway 5000 Series

	Dell Edge Gateway 5100 Series

	TRACe G304-TR

	Kontron Cobalt 901

	COBALT 902 Situational Awareness

	Trace C104-IV

	HPE Edgeline EL10 Intelligent Gateway Series

	HPE Edgeline EL20 Intelligent Gateway Series

	AAEON Intel-based Gateway Solutions

	Tatung Intel-based Gateway Solutions

	NEXCOM Intel-based Gateway Solutions

	ADLINK Intel-based Gateway Solutions

	Advantech UTX-3115

	Advantech AIMB-115
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Basics of IoT Communication from Architecting the Internet of Things by Microsoft @ TechEd North America

Use Cases


	Telemetry: Information flowing from a device to other systems for conveying status of device and environment

	Inquiries: Requests from devices looking to gather required information or to initiate activities, I Am Ok!

	Commands: Command from other systems to a device or a group of devices to perform specific activities

	Notifications: Information flowing from other systems to a device (group) for conveying status changes



Communication Networks OSI Model


The Open Systems Interconnection model (OSI model) is a conceptual model that characterizes and standardizes the communication functions of a telecommunication or computing system without regard to their underlying internal structure and technology. Its goal is the interoperability of diverse communication systems with standard protocols. The model partitions a communication system into abstraction layers. The original version of the model defined seven layers. Wikipedia
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Artik.Io This is the first in a series of tutorials we’re calling IoT 101... Artik IoT 101 Connectivity

In this installment of our IoT 101 series we discuss how to select network protocols based on the way you want to interact with your IoT... Artik.Io IoT 101 Networks 




	Postscapes IoT Cellular Development Kits



Telephony

3G, 4G, LTE

WiFi


	IEEE 802.11

	IEEE 802.11b

	IEEE 802.11g

	IEEE 802.11n



	Intel® Edison Wi-Fi Guide



	Lowest Power WiFi in the World: Atmel | SMART SAM W25 Wi-Fi for IoT with ARM Cortex-M0+



WiFi HaLow


Wi-Fi HaLow operates in frequency bands below one gigahertz, offering longer range, lower power connectivity




	Wi-Fi Alliance® introduces low power, long range Wi-Fi HaLow™



Wi-Gig


The WiGig specification allows devices to communicate without wires at multi-gigabit speeds. It enables high performance wireless data, display and audio applications that supplement the capabilities of previous wireless LAN devices. Wikipedia




	Wireless Gigabit Alliance Wikipedia



Bluetooth


Bluetooth is a wireless technology standard for exchanging data over short distances (using short-wavelength UHF radio waves in the ISM band from 2.4 to 2.485 GHz[4]) from fixed and mobile devices, and building personal area networks (PANs). Wikipedia



Bluetooth Low Energy


Bluetooth low energy (Bluetooth LE, BLE, marketed as Bluetooth Smart[1]) is a wireless personal area network technology designed and marketed by the Bluetooth Special Interest Group aimed at novel applications in the healthcare, fitness, beacons,[2] security, and home entertainment industries.[3] Compared to Classic Bluetooth, Bluetooth Smart is intended to provide considerably reduced power consumption and cost while maintaining a similar communication range ... From Wikipedia, the free encyclopedia




	Wikipedia Bluetooth Profiles

	Gateway Smart Starter Kit



BlueTooth Smart Mesh


	EETimes BlueTooth Smart Mesh



iBeacon


iBeacon is a protocol developed by Apple and introduced at the Apple Worldwide Developers Conference in 2013. Various vendors have since made iBeacon-compatible hardware transmitters - typically called beacons - a class of Bluetooth low energy (LE) devices that broadcast their identifier to nearby portable electronic devices. The technology enables smartphones, tablets and other devices to perform actions when in close proximity to an iBeacon. Wikipedia




	Estimote



BlueTooth @ Intel® Edison


	Intel® Edison Bluetooth Guide

	Intel® Edison SPP



Pairing

    root@galileo:~# rfkill unblock bluetooth
    root@galileo:~# bluetoothctl
    [bluetooth]# scan on
    [bluetooth]# scan off
    [bluetooth]# pair 40:78:6A:26:4A:C2
    [bluetooth]# connect 40:78:6A:26:4A:C2
    [bluetooth]# paired-devices
    [bluetooth]# info 40:78:6A:26:4A:C2
    [bluetooth]# exit
    root@edison:~# rfcomm bind - 40:78:6A:26:4A:C2 1
    root@edison:~# ls /dev/rfcomm0


BlueTooth Headsets

    root@edison:~# rfkill unblock bluetooth
    root@edison:~# bluetoothctl
    root@edison:~# scan on
    root@edison:~# pair 40:78:6A:26:4A:C1
    root@edison:~# connect 40:78:6A:26:4A:C1
    root@edison:~# quit
    root@edison:~# pactl list sinks
    root@edison:~# pactl set-default-sink bluez_sink.40_78_6A_26_4A_C1
    root@edison:~# gst-launch-1.0 filesrc location=sample.wav ! waveparse ! pulsesink
    root@edison:~# paired-devices
    root@edison:~# remove 40:78:6A:26:4A:C1


LoRa


LoRa® Alliance is an open, non-profit association of members that believe the internet of things era is now. Our mission to standardize Low Power Wide Area Networks (LPWAN) being deployed around the world to enable Internet of Things (IoT), machine-to-machine (M2M), and smart city, and industrial applications. The Alliance members will collaborate to drive the global success of the LoRa protocol (LoRaWAN), by sharing knowledge and experience to guarantee interoperability between operators in one open global standard.

LoRaWAN is designed to provide Low Power Wide Area Network with features specifically needed to support low-cost, mobile, secure bi-directional communication for Internet of Things (IoT), machine-to-machine (M2M), and smart city, and industrial applications. It is optimized for low power consumption and to support large networks with millions and millions of devices. It has innovative features, support redundant operation, location, low-cost, low-power and can even run on energy harvesting technologies enabling the mobility and ease of use to Internet of Things.




	LoRa Homepage



ZigBee


ZigBee is a specification for a suite of high-level communication protocols used to create personal area networks built from small, low-power digital radios. ZigBee is based on an IEEE 802.15.4 standard. Its low power consumption limits transmission distances to 10–100 meters line-of-sight, depending on power output and environmental characteristics ... From Wikipedia, the free encyclopedia



ZigBee Alliance

Z-Wave


Z-Wave is a wireless communications specification designed to allow devices in the home (lighting, access controls, entertainment systems and household appliances, for example) to communicate with one another for the purposes of home automation ... From Wikipedia, the free encyclopedia




	Z-Wave Homepage

	Post Z-Wave Data to Node Red



Thread


One of the younger standards in the IoT world used by the Google-owned smart home appliances startup Nest. The working group behind the standard includes Samsung, ARM Holdings, Freescale, Silicon Labs, and Big Ass Fans. Thread creates an IP-addressable mesh network with up to 250 devices that supports cloud access and AES encryption.



Thread Group Homepage

HomeKit


HomeKit is supposed to be a platform that unites Apple-made and Apple-certified devices via Wi-Fi and Bluetooth. Apple has already revealed a list of partners that includes iHome, Haier, Withings, Philips, iDevices, Belkin, Honeywell, and Kwikset.
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In telecommunications, a communications protocol is a system of rules that allow two or more entities of a communications system to transmit information via any kind of variation of a physical quantity. These are the rules or standard that defines the syntax, semantics and synchronization of communication and possible error recovery methods. Protocols may be implemented by hardware, software, or a combination of both. Wikipedia




	Postscapes Internet of Things Protocols & Standards



IPv6


Internet Protocol version 6 (IPv6) is the most recent version of the Internet Protocol (IP), the communications protocol that provides an identification and location system for computers on networks and routes traffic across the Internet. IPv6 was developed by the Internet Engineering Task Force (IETF) to deal with the long-anticipated problem of IPv4 address exhaustion. IPv6 is intended to replace IPv4. Wikipedia




	IPv6 Wikipedia



Ajax, Web services, RESTful communication protocols


These sit on top of HTTP, thus suffering from the same limitations as HTTP. Many of these protocols also require extensive processing and have a huge code size footprint. Many service providers promote the use of these protocols since their backend infrastructure is based on standard web servers that cannot handle any other type of protocol than HTTP.




	Cisco DevNet REST



RESTful API (Representational State Transfer)


In computing, representational state transfer (REST) is the software architectural style of the World Wide Web. REST's coordinated set of constraints, applied to the design of components in a distributed hypermedia system, can lead to a higher-performing and more maintainable software architecture. Wikipedia

To the extent that systems conform to the constraints of REST they can be called RESTful. RESTful systems typically, but not always, communicate over Hypertext Transfer Protocol (HTTP) with the same HTTP verbs (GET, POST, PUT, DELETE, etc.) that web browsers use to retrieve web pages and to send data to remote servers.[4] REST systems interface with external systems as web resources identified by Uniform Resource Identifiers (URIs), for example /people/tom, which can be operated upon using standard verbs such as DELETE /people/tom. Wikipedia 




	Learn REST: A Tutorial



Python API Creation


Creating and exposing APIs allows your web application to interact with other applications through machine-to-machine communication. API creation frameworks... FullStackPython



Flask API


Flask is a microframework for Python based on Werkzeug, Jinja 2 and good intentions. Flask Homepage



Browsable Web APIs for Flask

Flask-RESTful


Flask-RESTful is an extension for Flask that adds support for quickly building REST APIs. It is a lightweight abstraction that works with your existing ORM/libraries. Flask-RESTful encourages best practices with minimal setup. If you are familiar with Flask, Flask-RESTful should be easy to pick up. Flask-RESTful Documentation

It’s time to write your first REST API. This guide assumes you have a working understanding of Flask, and that you have already installed both Flask and Flask-RESTful. Here



    root@board:~# pip install flask-restful
    Downloading/unpacking Flask
      Downloading Flask-0.10.1.tar.gz (544kB): 544kB downloaded
    Downloading/unpacking flask-restful
      Downloading Flask-RESTful-0.3.5.tar.gz (102kB): 102kB downloaded
    Downloading/unpacking aniso8601>=0.82 (from flask-restful)
      Downloading aniso8601-1.1.0.tar.gz (49kB): 49kB downloaded
    Downloading/unpacking python-dateutil (from aniso8601>=0.82->flask-restful)
      Downloading python-dateutil-2.5.1.tar.gz (235kB): 235kB downloaded
    Installing collected packages: Flask flask-restful, aniso8601, python-dateutil
    Successfully installed Flask flask-restful aniso8601 python-dateutil
    Cleaning up...
    root@board:~#


Lab: Flask-Restful

    root@board:~# vi mainflask.py


#!/usr/bin/python

from flask import Flask
from flask_restful import Api, Resource

app = Flask(__name__)
api = Api(app)

class DataSensorRestApi(Resource):
    def get(self):
        data = 'This is data from a sensor'
        return data

api.add_resource(DataSensorRestApi, '/datasensor')

if __name__ == '__main__':
    app.run(host='0.0.0.0', debug=True)


    root@board:~# python mainflask.py
     * Running on http://127.0.0.1:5000/ (Press CTRL+C to quit)
     * Restarting with stat
     * Debugger is active!
     * Debugger pin code: 331-202-890


Connect to your boardipaddress:5000/datasensor in a web browser...

Once connected your board will display under the terminal:

    127.0.0.1 - - [28/Dec/2015 15:07:38] "GET /datasensor HTTP/1.1" 200 -
    127.0.0.1 - - [28/Dec/2015 15:07:40] "GET /datasensor HTTP/1.1" 200 -


Once connected your browser will display:

"This is data from a sensor"


MQTT


MQTT is a light-weight protocol used for Machine to Machine (M2M) communication. MQTT used a publish/subscribe message forwarding model built on top of TCP/IP protocol. MQTT Homepage

MQTT is a machine-to-machine (M2M)/"Internet of Things" connectivity protocol. It was designed as an extremely lightweight publish/subscribe messaging transport. It is useful for connections with remote locations where a small code footprint is required and/or network bandwidth is at a premium.




	MQTT Protocol Specification

	HiveMQ MQTT Essentials: Part 1 – Introducing MQTT

	HiveMQ MQTT Essentials Wrap-Up

	HiveMQ MQTT Essentials Part 6: Quality of Service 0, 1 & 2



Core Messages


	Connect

	Disconnect

	Publish

	Subscribe

	Unsubscribe



Quality of Services


	0, 1, 2



Server Implementations


	IBM MQ

	IBM Microbroker

	RSMB

	Mosquitto

	MQTT.js

	Apache ActiveMQ

	RabbitMQ

	Adafruit MQTT API

	Microsoft Azure



Clients


	C/C++/C#

	Java

	Perl

	Python

	PHP

	Rex

	Ruby

	Arduino



Mosquitto


Mosquitto is an open source (BSD licensed) message broker that implements the MQ Telemetry Transport protocol versions 3.1 and 3.1.1. MQTT provides a lightweight method of carrying out messaging using a publish/subscribe model.

MQTT (a.k.a. mosquitto) is perfect for mobile and embedded devices because of its lightweight (in processing, memory management and bandwidth) messaging protocol. 

For this protocol, notice that it lacks of encryption in its base, otherwise it would add an important overhead to the connection. Security at the application level requires a lot of work.



Mosquitto Homepage

Mosquitto Intel® Edison Setup

We should have all Mosquitto MQTT tools available in latest version of Linux Yocto based version


	Building and running Mosquitto MQTT on Intel Edison Old Version

	Connecting Sensor Networks and Devices to the Cloud in just minutes: Solution Brief



Mosquitto Intel® Galileo Setup

    root@galileo:~# wget http://mosquitto.org/files/source/mosquitto-1.3.5.tar.gz
    root@galileo:~# tar xvf mosquitto-1.3.5.tar.gz
    root@galileo:~# cd mosquitto-1.3.5
    root@galileo:~# make -j3 WITH_SRV=no
    root@galileo:~# adduser mosquitto
    root@galileo:~# cd test/broker
    root@galileo:~# make -j3 test
    root@galileo:~# cd ../../
    root@galileo:~# cp client/mosquitto_pub /usr/bin
    root@galileo:~# cp client/mosquitto_sub /usr/bin
    root@galileo:~# cp lib/libmosquitto.so.1 /usr/lib
    root@galileo:~# cp src/mosquitto /usr/bin


Mosquitto Applications

root@board:~# mosquitto
1462105305: Error: Invalid user 'mosquitto'.
root@board:~# mosquitto_sub
Error: You must specify a topic to subscribe to.
mosquitto_sub is a simple mqtt client that will subscribe to a single topic and print all messages it . 
...
root@board:~# mosquitto_pub
Error: You must specify a topic to subscribe to.
mosquitto_sub is a simple mqtt client that will subscribe to a single topic and print all messages it .
...


Mosquitto Demo Temperature Gauge

Go to http://test.mosquitto.org/gauge/ and execute

    root@platform:~# mosquitto_pub -h test.mosquitto.org -t temp/random -m 23.0


Mosquitto MQTT Server/Broker

As subscribers

    root@board:~# mosquitto_sub -h test.mosquitto.org -p 1883 -t IoT101/#


As publishers

    root@board:~# mosquitto_pub -h test.mosquitto.org -p 1883 -t IoT101/all -m "Hello All Operators!"


See output from the following command

    root@board:~# mosquitto_sub -h test.mosquitto.org -t "#" -v


Project: MQTT Publish


Eclipse Paho MQTT Python client library, which implements versions 3.1 and 3.1.1 of the MQTT protocol. Paho Mqtt



Publish sensor data through MQTT Protocol using test.mosquitto.org server under "IoT101/DataSensor" topic

Go to your git "TheIoTLearningInitiative" repository, under "InternetOfThings101" directory

    root@board:~# cd TheIoTLearningInitiative/InternetOfThings101
    root@board:~/TheIoTLearningInitiative/InternetOfThings101#


    root@edison:~/TheIoTLearningInitiative/InternetOfThings101# vi main.py


#!/usr/bin/python

import paho.mqtt.client as paho
import psutil
import signal
import sys
import time

from threading import Thread

def functionDataActuator():
    print "Data Actuator"

def functionDataSensor():
    netdata = psutil.net_io_counters()
    data = netdata.packets_sent + netdata.packets_recv
    return data

def functionDataSensorMqttOnPublish(mosq, obj, msg):
    print "Data Sensor Mqtt Published!"

def functionDataSensorMqttPublish():
    mqttclient = paho.Client()
    mqttclient.on_publish = functionDataSensorMqttOnPublish
    mqttclient.connect("test.mosquitto.org", 1883, 60)
    while True:
        data = functionDataSensor()
        topic = "IoT101/DataSensor"
        mqttclient.publish(topic, data)
        time.sleep(1)

def functionSignalHandler(signal, frame):
    sys.exit(0)

if __name__ == '__main__':

    signal.signal(signal.SIGINT, functionSignalHandler)

    threadmqttpublish = Thread(target=functionDataSensorMqttPublish)
    threadmqttpublish.start()

    while True:
        print "Hello Internet of Things 101"
        print "Data Sensor: %s " % functionDataSensor()
        time.sleep(5)

# End of File


Execute main.py watching its output and listen for sensor data with mosquitto_sub app or any mqtt cellphone application using a test.mosquitto.org server susbcribing to "IoT101/DataSensor"

    root@board:~# mosquitto_sub -h test.mosquitto.org -p 1883 -t IoT101/DataSensor


root@edison:~/TheIoTLearningInitiative/InternetOfThings101# python main.py 
Hello Internet of Things 101
Data Sensor: 5385 
Data Sensor Mqtt Published!
Data Sensor Mqtt Published!
Data Sensor Mqtt Published!
Data Sensor Mqtt Published!
Data Sensor Mqtt Published!
Hello Internet of Things 101
Data Sensor: 5436 
Data Sensor Mqtt Published!
Data Sensor Mqtt Published!
Data Sensor Mqtt Published!
Data Sensor Mqtt Published!
Data Sensor Mqtt Published!
Hello Internet of Things 101
Data Sensor: 5466 
Data Sensor Mqtt Published!
^Z
[7]+  Stopped(SIGTSTP)        python main.py
root@edison:~/TheIoTLearningInitiative/InternetOfThings101#


root@edison:~/TheIoTLearningInitiative/InternetOfThings101# git add main.py 
root@edison:~/TheIoTLearningInitiative/InternetOfThings101# git commit -s
Internet of Things 101: 5.4.2 Protocols: Project: MQTT Publish

Publish sensor data through MQTT Protocol using test.mosquitto.org
server under "IoT101/DataSensor" topic

Signed-off-by: Name LastName <email@gmail.com>

# Please enter the commit message for your changes. Lines starting
# with '#' will be ignored, and an empty message aborts the commit.
# On branch master
# Your branch is up-to-date with 'origin/master'.
#
# Changes to be committed:
#       modified:   main.py
#
master 79c53c7] Internet of Things 101: 5.4.2 Protocols: Project: MQTT Publish
 1 file changed, 19 insertions(+)
root@edison:~/TheIoTLearningInitiative/InternetOfThings101#


root@edison:~/TheIoTLearningInitiative/InternetOfThings101# git push
Username for 'https://github.com': xe1gyq
Password for 'https://xe1gyq@github.com': 
Counting objects: 4, done.
Delta compression using up to 2 threads.
Compressing objects: 100% (4/4), done.
Writing objects: 100% (4/4), 1014 bytes | 0 bytes/s, done.
Total 4 (delta 0), reused 0 (delta 0)
To https://github.com/xe1gyq/TheIoTLearningInitiative.git
   9a1b981..79c53c7  master -> master
root@edison:~/TheIoTLearningInitiative/InternetOfThings101#


root@edison:~/TheIoTLearningInitiative/InternetOfThings101# git show
commit 79c53c7bd039f77a3c895ef6e66d977648fa970c
Author: Name LastName <email@gmail.com>
Date:   Sun May 1 13:23:20 2016 +0000

    Internet of Things 101: 5.4.2 Protocols: Project: MQTT Publish

    Publish sensor data through MQTT Protocol using test.mosquitto.org
    server under "IoT101/DataSensor" topic

    Signed-off-by: Name LastName <email@gmail.com>

diff --git a/InternetOfThings101/main.py b/InternetOfThings101/main.py
index f6cdffa..1b27944 100644
--- a/InternetOfThings101/main.py
+++ b/InternetOfThings101/main.py
@@ -1,10 +1,13 @@
 #!/usr/bin/python

+import paho.mqtt.client as paho
 import psutil
 import signal
 import sys
 import time

+from threading import Thread
+
 def functionDataActuator():
     print "Data Actuator"

@@ -13,6 +16,19 @@ def functionDataSensor():
     data = netdata.packets_sent + netdata.packets_recv
     return data

+def functionDataSensorMqttOnPublish(mosq, obj, msg):
+    print "Data Sensor Mqtt Published!"
+
+def functionDataSensorMqttPublish():
+    mqttclient = paho.Client()
+    mqttclient.on_publish = functionDataSensorMqttOnPublish
+    mqttclient.connect("test.mosquitto.org", 1883, 60)
+    while True:
+        data = functionDataSensor()
+        topic = "IoT101/DataSensor"
+        mqttclient.publish(topic, data)
+        time.sleep(1)
+
 def functionSignalHandler(signal, frame):
     sys.exit(0)

@@ -20,6 +36,9 @@ if __name__ == '__main__':

     signal.signal(signal.SIGINT, functionSignalHandler)

+    threadmqttpublish = Thread(target=functionDataSensorMqttPublish)
+    threadmqttpublish.start()
+
     while True:
         print "Hello Internet of Things 101"
         print "Data Sensor: %s " % functionDataSensor()
(END)


Project: MQTT Subscribe

Subscribe to "IoT101/DataActuator" topic through MQTT Protocol using test.mosquitto.org server to change the status of Data Actuator

Go to your git "TheIoTLearningInitiative" repository, under "InternetOfThings101" directory

    root@board:~# cd TheIoTLearningInitiative/InternetOfThings101
    root@board:~/TheIoTLearningInitiative/InternetOfThings101#


    root@edison:~/TheIoTLearningInitiative/InternetOfThings101# vi main.py


#!/usr/bin/python

import paho.mqtt.client as paho
import psutil
import signal
import sys
import time

from threading import Thread

def functionDataActuator(status):
    print "Data Actuator Status %s" % status

def functionDataActuatorMqttOnMessage(mosq, obj, msg):
    print "Data Sensor Mqtt Subscribe Message!"
    functionDataActuator(msg.payload)

def functionDataActuatorMqttSubscribe():
    mqttclient = paho.Client()
    mqttclient.on_message = functionDataActuatorMqttOnMessage
    mqttclient.connect("test.mosquitto.org", 1883, 60)
    mqttclient.subscribe("IoT101/DataActuator", 0)
    while mqttclient.loop() == 0:
        pass

def functionDataSensor():
    netdata = psutil.net_io_counters()
    data = netdata.packets_sent + netdata.packets_recv
    return data

def functionDataSensorMqttOnPublish(mosq, obj, msg):
    print "Data Sensor Mqtt Published!"

def functionDataSensorMqttPublish():
    mqttclient = paho.Client()
    mqttclient.on_publish = functionDataSensorMqttOnPublish
    mqttclient.connect("test.mosquitto.org", 1883, 60)
    while True:
        data = functionDataSensor()
        topic = "IoT101/DataSensor"
        mqttclient.publish(topic, data)
        time.sleep(1)

def functionSignalHandler(signal, frame):
    sys.exit(0)

if __name__ == '__main__':

    signal.signal(signal.SIGINT, functionSignalHandler)

    threadmqttpublish = Thread(target=functionDataSensorMqttPublish)
    threadmqttpublish.start()

    threadmqttsubscribe = Thread(target=functionDataActuatorMqttSubscribe)
    threadmqttsubscribe.start()

    while True:
        print "Hello Internet of Things 101"
        print "Data Sensor: %s " % functionDataSensor()
        time.sleep(5)

# End of File


Execute main.py watching its output and publish actuator data with mosquitto_pub app or any mqtt cellphone application using a test.mosquitto.org server publishing to "IoT101/DataActuator"

    root@board:~# mosquitto_pub -h test.mosquitto.org -p 1883 -t IoT101/DataActuator -m On
    root@board:~# mosquitto_pub -h test.mosquitto.org -p 1883 -t IoT101/DataActuator -m Off


root@edison:~/TheIoTLearningInitiative/InternetOfThings101# python main.py                     Hello Internet of Things 101
Data Sensor: 10369 
Data Sensor Mqtt Published!
Data Sensor Mqtt Published!
Data Sensor Mqtt Published!
Data Sensor Mqtt Published!
Data Sensor Mqtt Published!
Data Sensor Mqtt Subscribe Message!
Data Actuator Status On
Hello Internet of Things 101
Data Sensor: 10450 
Data Sensor Mqtt Published!
Data Sensor Mqtt Published!
Data Sensor Mqtt Subscribe Message!
Data Actuator Status Off
Data Sensor Mqtt Published!
Data Sensor Mqtt Published!
Data Sensor Mqtt Published!
^Z[1]   Killed                  python main.py

[2]+  Stopped(SIGTSTP)        python main.py
root@edison:~/TheIoTLearningInitiative/InternetOfThings101#


root@edison:~/TheIoTLearningInitiative/InternetOfThings101# git add main.py 
root@edison:~/TheIoTLearningInitiative/InternetOfThings101# git commit -s
Internet of Things 101: 5.4.2 Protocols: Project: MQTT Subscribe

Subscribe to "IoT101/DataActuator" topic through MQTT Protocol using 
test.mosquitto.org server to change the status of Data Actuator

Signed-off-by: Name LastName <email@gmail.com>

# Please enter the commit message for your changes. Lines starting
# with '#' will be ignored, and an empty message aborts the commit.
# On branch master
# Your branch is up-to-date with 'origin/master'.
#
# Changes to be committed:
#       modified:   main.py
#
[master b8e396b] Internet of Things 101: 5.4.2 Protocols: Project: MQTT Subscribe
 1 file changed, 17 insertions(+), 2 deletions(-)
root@edison:~/TheIoTLearningInitiative/InternetOfThings101#


root@edison:~/TheIoTLearningInitiative/InternetOfThings101# git push
Username for 'https://github.com': xe1gyq
Password for 'https://xe1gyq@github.com': 
Counting objects: 4, done.
Delta compression using up to 2 threads.
Compressing objects: 100% (4/4), done.
Writing objects: 100% (4/4), 788 bytes | 0 bytes/s, done.
Total 4 (delta 1), reused 0 (delta 0)
To https://github.com/xe1gyq/TheIoTLearningInitiative.git
   ae41fba..b8e396b  master -> master
root@edison:~/TheIoTLearningInitiative/InternetOfThings101#


root@edison:~/TheIoTLearningInitiative/InternetOfThings101# 
commit b8e396b018a9e0c3ebd47f8ae3dc83159a32edd8
Author: Abraham Arce <xe1gyq@gmail.com>
Date:   Sun May 1 15:04:54 2016 +0000

    Internet of Things 101: 5.4.2 Protocols: Project: MQTT Subscribe

    Subscribe to "IoT101/DataActuator" topic through MQTT Protocol using
    test.mosquitto.org server to change the status of Data Actuator

    Signed-off-by: Abraham Arce <xe1gyq@gmail.com>

diff --git a/InternetOfThings101/main.py b/InternetOfThings101/main.py
index 9c2af2d..2e5cc10 100644
--- a/InternetOfThings101/main.py
+++ b/InternetOfThings101/main.py
@@ -8,8 +8,20 @@ import time

 from threading import Thread

-def functionDataActuator():
-    print "Data Actuator"
+def functionDataActuator(status):
+    print "Data Actuator Status %s" % status
+
+def functionDataActuatorMqttOnMessage(mosq, obj, msg):
+    print "Data Sensor Mqtt Subscribe Message!"
+    functionDataActuator(msg.payload)
+
+def functionDataActuatorMqttSubscribe():
+    mqttclient = paho.Client()
+    mqttclient.on_message = functionDataActuatorMqttOnMessage
+    mqttclient.connect("test.mosquitto.org", 1883, 60)
+    mqttclient.subscribe("IoT101/DataActuator", 0)
+    while mqttclient.loop() == 0:
+        pass

 def functionDataSensor():
     netdata = psutil.net_io_counters()
@@ -39,6 +51,9 @@ if __name__ == '__main__':
     threadmqttpublish = Thread(target=functionDataSensorMqttPublish)
     threadmqttpublish.start()

+    threadmqttsubscribe = Thread(target=functionDataActuatorMqttSubscribe)
+    threadmqttsubscribe.start()
+
     while True:
         print "Hello Internet of Things 101"
         print "Data Sensor: %s " % functionDataSensor()
(END)


Advanced Message Queuing Protocol


The Advanced Message Queuing Protocol (AMQP) is an open standard for passing business messages between applications or organizations.  It connects systems, feeds business processes with the information they need and reliably transmits onward the instructions that achieve their goals.




	AMQP Homepage

	Pika

	Low-level AMQP client for Python

	IBM MQ Light

	MQ Light and AMQP (Advanced Message Queuing Protocol)



Weave


Weave* is a communications protocol that supports discovery, provisioning, and authentication so that devices can connect and interact with one another, the Internet, and your mobile platforms. The Weave protocol helps IoT developers extend the reach of mobile apps to the physical world. Developers can build one app to control multiple devices that leverage Google services.

Weave is a communications platform for IoT devices that enables device setup, phone-to-device-to-cloud communication, and user interaction from mobile devices and the web.




	Weave Homepage



Constrained Application Protocol (CoAP)


Constrained Application Protocol (CoAP) is a software protocol intended to be used in very simple electronics devices that allows them to communicate interactively over the Internet. It is particularly targeted for small low power sensors, switches, valves and similar components that need to be controlled or supervised remotely, through standard Internet networks ... From Wikipedia, the free encyclopedia



AllJoyn


A persistent publish/subscribe solution promoted by Qualcomm. This protocol has the limitation of being mainly targeted towards home electronics. This protocol includes code for marshalling and unmarshalling (encode/decode) data and suffers from the same size and proxy problems as MQTT



XMPP


An open source persistent publish/subscribe protocol that can also be tunneled over HTTP. Data is encoded in XML, thus it includes a huge code size footprint for the device



6LoWPAN


6LoWPAN is an acronym of IPv6 over Low power Wireless Personal Area Networks. 6LoWPAN is the name of a concluded working group in the Internet area of the IETF. Wikipedia

The 6LoWPAN concept originated from the idea that "the Internet Protocol could and should be applied even to the smallest devices" and that low-power devices with limited processing capabilities should be able to participate in the Internet of Things. Wikipedia



6LoWPAN Interoperability

ModBus


Modbus is a serial communications protocol originally published by Modicon (now Schneider Electric) in 1979 for use with its programmable logic controllers (PLCs). Simple and robust, it has since become a de facto standard communication protocol, and it is now a commonly available means of connecting industrial electronic devices. Wikipedia

Since Modbus protocol is just a messaging structure, it is independent of the underlying physical layer. It is traditionally implemented using RS232, RS422, or RS485. The Request. The function code in the request tells the addressed slave device what kind of action to perform.




	ModBus on Intel Edison

	ModBus on Intel Galileo



Others


	SOAP, UPnP, RPL

	VSCP (Very Simple Control Protocol) - the leading m2m and telematics protocol




        

    



        
    



        

    
        Cloud Computing

        
            Cloud Computing


Cloud computing is a model for enabling ubiquitous, convenient, on-demand network access to a shared pool of configurable computing resources (e.g., networks, servers, storage, applications and services) that can be rapidly provisioned and released with minimal management effort. Wikipedia

Cloud computing, often referred to as simply “the cloud,” is the delivery of on-demand computing resources—everything from applications to data centers—over the Internet on a pay-for-use basis. IBM




        

    



        
    



        

    
        Application Programming Interface

        
            Application Programming Interface


In computer programming, an application programming interface (API) is a set of routines, protocols, and tools for building software applications. An API expresses a software component in terms of its operations, inputs, outputs, and underlying types, defining functionalities that are independent of their respective implementations, which allows definitions and implementations to vary without compromising the interface. A good API makes it easier to develop a program by providing all the building blocks, which are then put together by the programmer. Wikipedia




	Nordicapis APIs Power the Internet of Things

	ProgrammableWeb Internet of Things API

	IoT Lab REST API

	SenseIoT



Software DEvelopment Kit


A software development kit (SDK or "devkit") is typically a set of software development tools that allows the creation of applications for a certain software package, software framework, hardware platform, computer system, video game console, operating system, or similar development platform. Wikipedia



Python Pywapi


Pywapi is a Python wrapper around different weather APIs Pywapi Pip Homepage



Project: Weather

Get weather data through Weather API using Pywapi Python Library.

Go to your git "TheIoTLearningInitiative" repository, under "InternetOfThings101" directory

    root@board:~# cd TheIoTLearningInitiative/InternetOfThings101
    root@board:~/TheIoTLearningInitiative/InternetOfThings101#


    root@edison:~/TheIoTLearningInitiative/InternetOfThings101# vi main.py


#!/usr/bin/python

import paho.mqtt.client as paho
import psutil
import pywapi
import signal
import sys
import time

from threading import Thread

def functionApiWeather():
    data = pywapi.get_weather_from_weather_com('MXJO0043', 'metric')
    message = data['location']['name']
    message = message + ", Temperature " + data['current_conditions']['temperature'] + " C"
    message = message + ", Atmospheric Pressure " + data['current_conditions']['barometer']['reading'][:-3] + " mbar"
    return message

def functionDataActuator(status):
    print "Data Actuator Status %s" % status

def functionDataActuatorMqttOnMessage(mosq, obj, msg):
    print "Data Sensor Mqtt Subscribe Message!"
    functionDataActuator(msg.payload)

def functionDataActuatorMqttSubscribe():
    mqttclient = paho.Client()
    mqttclient.on_message = functionDataActuatorMqttOnMessage
    mqttclient.connect("test.mosquitto.org", 1883, 60)
    mqttclient.subscribe("IoT101/DataActuator", 0)
    while mqttclient.loop() == 0:
        pass

def functionDataSensor():
    netdata = psutil.net_io_counters()
    data = netdata.packets_sent + netdata.packets_recv
    return data

def functionDataSensorMqttOnPublish(mosq, obj, msg):
    print "Data Sensor Mqtt Published!"

def functionDataSensorMqttPublish():
    mqttclient = paho.Client()
    mqttclient.on_publish = functionDataSensorMqttOnPublish
    mqttclient.connect("test.mosquitto.org", 1883, 60)
    while True:
        data = functionDataSensor()
        topic = "IoT101/DataSensor"
        mqttclient.publish(topic, data)
        time.sleep(1)

def functionSignalHandler(signal, frame):
    sys.exit(0)

if __name__ == '__main__':

    signal.signal(signal.SIGINT, functionSignalHandler)

    threadmqttpublish = Thread(target=functionDataSensorMqttPublish)
    threadmqttpublish.start()

    threadmqttsubscribe = Thread(target=functionDataActuatorMqttSubscribe)
    threadmqttsubscribe.start()

    while True:
        print "Hello Internet of Things 101"
        print "Data Sensor: %s " % functionDataSensor()
        print "API Weather: %s " % functionApiWeather()
        time.sleep(5)

# End of File


root@edison:~/TheIoTLearningInitiative/InternetOfThings101# python main.py 
Hello Internet of Things 101
Data Sensor: 11513 
Data Sensor Mqtt Published!
API Weather: Guadalajara, JO, Mexico, Temperature 18 C, Atmospheric Pressure 842 mbar 
Data Sensor Mqtt Published!
Data Sensor Mqtt Published!
Data Sensor Mqtt Published!
Data Sensor Mqtt Published!
Data Sensor Mqtt Published!
Hello Internet of Things 101
Data Sensor: 11617 
API Weather: Guadalajara, JO, Mexico, Temperature 18 C, Atmospheric Pressure 842 mbar 
Data Sensor Mqtt Published!
^Z
[6]+  Stopped(SIGTSTP)        python main.py
root@edison:~/TheIoTLearningInitiative/InternetOfThings101#


root@edison:~/TheIoTLearningInitiative/InternetOfThings101# git add main.py 
root@edison:~/TheIoTLearningInitiative/InternetOfThings101# git commit -s
Internet of Things 101: 5.5.1 API: Project: Weather

Get weather data through Weather API using Pywapi Python Library 

Signed-off-by: Name LastName <email@gmail.com>

# Please enter the commit message for your changes. Lines starting
# with '#' will be ignored, and an empty message aborts the commit.
# On branch master
# Your branch is up-to-date with 'origin/master'.
#
# Changes to be committed:
#       modified:   main.py
#
[master f16fc1a] Internet of Things 101: 5.5.1 API: Project: Weather
 1 file changed, 9 insertions(+)
root@edison:~/TheIoTLearningInitiative/InternetOfThings101#


root@edison:~/TheIoTLearningInitiative/InternetOfThings101# git push
Username for 'https://github.com': xe1gyq
Password for 'https://xe1gyq@github.com': 
Counting objects: 4, done.
Delta compression using up to 2 threads.
Compressing objects: 100% (4/4), done.
Writing objects: 100% (4/4), 790 bytes | 0 bytes/s, done.
Total 4 (delta 1), reused 0 (delta 0)
To https://github.com/xe1gyq/TheIoTLearningInitiative.git
   b8e396b..f16fc1a  master -> master
root@edison:~/TheIoTLearningInitiative/InternetOfThings101#


root@edison:~/TheIoTLearningInitiative/InternetOfThings101# git show
commit f16fc1aeb5239032aa69d8711961de3c0f155ddd
Author: Abraham Arce <xe1gyq@gmail.com>
Date:   Sun May 1 15:32:04 2016 +0000

    Internet of Things 101: 5.5.1 API: Project: Weather

    Get weather data through Weather API using Pywapi Python Library

    Signed-off-by: Abraham Arce <xe1gyq@gmail.com>

diff --git a/InternetOfThings101/main.py b/InternetOfThings101/main.py
index 2e5cc10..bac4ae3 100644
--- a/InternetOfThings101/main.py
+++ b/InternetOfThings101/main.py
@@ -2,12 +2,20 @@

 import paho.mqtt.client as paho
 import psutil
+import pywapi
 import signal
 import sys
 import time

 from threading import Thread

+def functionApiWeather():
+    data = pywapi.get_weather_from_weather_com('MXJO0043', 'metric')
+    message = data['location']['name']
+    message = message + ", Temperature " + data['current_conditions']['temperature'] + " C"
+    message = message + ", Atmospheric Pressure " + data['current_conditions']['barometer'+['reading'][:-3] + " mbar"
+    return message
+
 def functionDataActuator(status):
     print "Data Actuator Status %s" % status

@@ -57,6 +65,7 @@ if __name__ == '__main__':
     while True:
         print "Hello Internet of Things 101"
         print "Data Sensor: %s " % functionDataSensor()
+        print "API Weather: %s " % functionApiWeather()
         time.sleep(5)

 # End of File
(END)



        

    



        
    



        

    
        Services

        
            Services


A cloud service is any resource that is provided over the Internet. The most common cloud service resources are Software as a Service (SaaS), Platform as a Service (PaaS) and Infrastructure as a Service (IaaS). WhatIs




	35 Open Source Tools for the Internet of Things



Dweet


Share your thing — like it ain't no thang. Ridiculously simple messaging (and alerts) for the Internet of Things. Fast, free and ridiculously simple— it's like Twitter for social machines. Dweet IO Homepage



Lab: Dweet

root@edison:~# nano maindweet.py


#!/usr/bin/python

import dweepy
import time

def functionServicesDweet():
    while True:
        time.sleep(5)
        dweepy.dweet_for('InternetOfThings101Dweet', {'Status':'1'})
        print dweepy.get_latest_dweet_for('InternetOfThings101Dweet')
        time.sleep(5)
        dweepy.dweet_for('InternetOfThings101Dweet', {'Status':'0'})
        print dweepy.get_latest_dweet_for('InternetOfThings101Dweet')

if __name__ == '__main__':

    functionServicesDweet()

# End of File


root@edison:~# python maindweet.py
[{u'content': {u'Status': 0}, u'thing': u'InternetOfThings101Dweet', u'created': u'2016-05-01T16:03:10]
[{u'content': {u'Status': 1}, u'thing': u'InternetOfThings101Dweet', u'created': u'2016-05-01T16:04:06]
[{u'content': {u'Status': 0}, u'thing': u'InternetOfThings101Dweet', u'created': u'2016-05-01T16:04:12]
[{u'content': {u'Status': 1}, u'thing': u'InternetOfThings101Dweet', u'created': u'2016-05-01T16:04:19]
^Z
[8]+  Stopped(SIGTSTP)        python maindweet.py


FreeBoard


Visualize the Internet of Things. Ridiculously simple dashboards for your devices.

This is a purpose-built visualization tool for the Internet of Things. It allows you to create a dashboard full of different widgets and immediately share it with anyone. To collect data, Freeboard offers integration with the Dweet.io IoT messaging system but also can talk to any web-based API out there. Widgets, which are the main thing on the platform, can be either created from scratch or chosen from a list of pre-defined ones. The platform is open source but isn’t entirely free: the pricing goes from $0 to $100 a month, with the main difference being the number of private dashboards you can create.

A damn-sexy, open source real-time dashboard builder for IOT and other web mashups. A free open-source alternative to Geckoboard




	Freeboard Homepage

	Freeboard Github



Freeboard.Io Components

These are some freeboard.io concepts:


	Data Sources named as "DATASOURCES" and initialized by clicking on "ADD". They gather data from a specific source as dweet.io, pubnub, or other.

	Panes initialized by clicking on "ADD PANE". They hold Widgets

	Widgets display data in some textual or graphical form



Lab: Freeboard.Io

Dashboard Creation


	Go to freeboard.io and sign up

	Go to freeboard.io account, under "My Freeboards"
	"Enter a Name" and "Create New", let's call it IoT101

	You should see "IoT101" board created being a "Public" dashboard





	Click on "IoT101" to open the dashboard



DataSource Selection


	Once you are in "IoT101" Dashboard click on "Add" from "DataSources"

	Select "Dweet.io" as "Type"

	Choose a "Name" for the DataSource, e.g. "MyIoT101Source"

	Type the "Thing Name" based on what you are sending to dweet.io e.g. "InternetOfThings101Dweet"



Pane/Widget Creation and DataSource Linkage


	Select "Add Pane"

	Select a type of Widget "Sparkline"

	Click on "DataSource" and select ["Internet of Things 101"]["Status"]



ThingSpeak


Billions and Billions. The open data platform for the Internet of Things

Launched by the creators of Matlab, this is a versatile open source platform and API that allows developers and app designers to gather data from sensors and other sources, analyze and visualize it. If you’re familiar with Matlab, this is going to be a breeze; if not, ThingSpeak doesn’t seem too hard to learn, especially with good tutorials and documentation. The whole thing works around concepts of channels that store data and apps, which can transform and visualize it. What else is good about it is that the platform is completely free to use.




	ThingSpeak Homepage



Temboo


Code the Internet of Everything, Your Software Stack for Connected Devices. Generate production-ready code. Connect hardware instantly. Enhance and extend devices with our cloud.

Create, make, code the Internet of everything. Another API arbiter is called Temboo. This platform acts as a layer on top of third-party APIs, using code snippets to trigger complex processes that run through their cloud platform. Code snippets are added to your device code, perhaps on an Arduino Yun, and present a common methodology of function calls across a broad range of APIs. Code snippets are same format between different APIs. Temboo also tries to shield developers from having to maintain APIs on each device. If you know how to use Temboo for one application, you know how to use it for all.




	Temboo Homepage

	Temboo Deconstructing IoT



PubNub


Build and scale realtime Apps for connected devices using PubNub global data stream network for IoT, Mobile, and web applications.



PubNub Homepage

Twilio


Power modern communications. Build the next generation of voice and SMS applications.




	Twilio Homepage



OpenHAB


A vendor and technology agnostic open source automation software for your home. Build your smart home in no time!




	OpenHAB



Weaved


Weaved is an advanced firewall and VPN solution, that provides a direct secure tunnel connection, that talks TCP/IP.  Because of this standard interface, remote administration is just like you’re directly on the machine.  Use SSH? Just connect.  VNC or RDP, just use those applications. Think of Weaved as a plug-in for all the services on your remote device, that allows each of them to be directly available to you from anywhere.




	Weaved Homepage



Plot.Ly


Plotly is an online analytics and data visualization tool, headquartered in Montreal, Quebec. Plotly provides online graphing, analytics, and stats tools for individuals and collaboration, as well as scientific graphing libraries for Python, R, MATLAB, Perl, Julia, Arduino, and REST.




	Plot.ly Homepage

	Plot.ly Getting Started



Xively


Gain insights from your products and customers to unlock the value of the IoT for your business.




	Xively Homepage




        

    



        
    



        

    
        Platforms

        
            Platforms


Majority of IoT platform’s architecture is cloud-centric – built on the premise that ingestion, management and processing of IoT data can be done in their market-dominating cloud offering. Cloud/Enterprise Centric Top-Down architecture. How to choose your IoT Platform Architecture?




	Organic bottom-up approach

	Partnership approach

	M&A approach

	Cloud & Enterprise Centric Architectures (Top-Down Approach)

	Gateway Centric Architectures (Bottom-Up Approach)

	Is there a case of Hybrid IoT platform architectures?



IBM Bluemix


IBM Bluemix is a cloud platform as a service (PaaS) developed by IBM. It supports several programming languages and services[1] as well as integrated DevOps to build, run, deploy and manage applications on the cloud. Bluemix is based on Cloud Foundry open technology and runs on SoftLayer infrastructure. Bluemix supports several programming languages[2] including Java, Node.js, Go, PHP, Python, Ruby Sinatra, Ruby on Rails and can be extended to support other languages such as Scala[3] through the use of buildpacks. Wikipedia




	IBM Internet of Things Foundation

	IBM Bluemix Homepage

	IBM Bluemix Github

	Enabling IBM Bluemix on the Intel® Edison Board

	IBM Recipes

	Saint Mary's University Computer Science and Mathematics Society Teach Me How to Bluemix



IBM Watson IoT Platform


Watson Internet of Things. Learning from the connected world to transform industries. IBM

IBM and its clients are ushering in a new cognitive era. IBM Watson IoT platform extends the power of cognitive computing to the billions of connected devices, sensors and systems that comprise the IoT. IBM




	IBM Watson Internet of Things Homepage

	IBM Watson IoT Platform Programming Guides

	IBM Watson IoT Platform Press

	IBM Watson IoT Platform Python for Device Developers

	IBM Watson IoT Recipes

	IBM Watson IoT Platform Quickstart



Quickstart


Quickstart is an open sandbox allowing developers to quickly and easily get devices connected to the Watson IoT platform with registration required. 

Quickstart! No sign-up required to see how easy it is to connect your device to Watson IoT Platform and view live sensor data.

Quickstart Simulated Device! In addition to these, we have developed a simple browser-based simulated device, designed for mobile devices, that can be used to connect any device with a web browser to the service.



Virtual Device


Use the simulated device to experience the IBM Watson IoT Platform IBM Watson IoT Platform Virtual Device



Use IBM simulated device from Web Browser to experience the IBM Watson IoT Platform

From Web Browser:


	http://quickstart.internetofthings.ibmcloud.com/iotsensor

	http://quickstart.internetofthings.ibmcloud.com/



Physical Device

Use IBM IoT Quickstart code to send data from a physical device to the IBM Watson IoT Platform

From development board command line:

     root@board:~# wget https://github.com/ibm-messaging/iot-gw-solutions/releases/download/1.03/ibm-iot-quickstart.zip
     root@board:~# unzip ibm-iot-quickstart.zip
     root@board:~# cd ibm-iot-quickstart
     root@board:~/ibm-iot-quickstart# ls
     CLA.md     LICENSE    README.md  samples
     root@board:~/ibm-iot-quickstart# cd samples/
     root@board:~/ibm-iot-quickstart/samples# ls
     client.py              ibm-iot-quickstart.py
     root@board:~/ibm-iot-quickstart/samples# python ibm-iot-quickstart.py
     No config file found, connecting to the Quickstart service
     MAC address: 784b87a53a73
     0.0
     message published
     1.00586756077
     message published     
     ...
     [Go to https://quickstart.internetofthings.ibmcloud.com/#/ and write the Device ID based on device MAC Address]


IBM Internet of Things Foundation for Python


ibmiot IBM Watson IoT Platform Client for Python



    root@board:~# pip install ibmiotf
    root@board:~# git clone https://github.com/ibm-messaging/iot-python.git
    Cloning into 'iot-python'...
    remote: Counting objects: 1501, done.
    remote: Total 1501 (delta 0), reused 0 (delta 0), pack-reused 1501
    Receiving objects: 100% (1501/1501), 574.55 KiB | 212.00 KiB/s, done.
    Resolving deltas: 100% (882/882), done.
    Checking connectivity... done.
    root@board:~# cd iot-python/
    root@board:~/iot-python# ls
    CHANGES.txt  LICENSE      README.rst   setup.py
    CLA.md       MANIFEST.in  samples      src
    root@board:~/iot-python# python setup.py install
    running install
    running bdist_egg
    running egg_info
    Using /usr/lib/python2.7/site-packages
    Finished processing dependencies for ibmiotf==0.1.9
    root@board:~/iot-python# cd samples
    root@board:~/iot-python/samples# ls
    apiExamples          helloWorld           psutil
    cli                  httpsSupport         simpleApp
    customMessageFormat  managedDevice
    gatewayExamples      managedGateway
    root@board:~/iot-python/samples# cd helloWorld/
    root@board:~/iot-python/samples/helloWorld# ls
    README.md      helloworld.py
    root@board:~/iot-python/samples/helloWorld# python helloworld.py
    2016-03-05 18:46:48,839   ibmiotf.application.Client  INFO    Connected successfully: a:quickstart:6788e5b2-r
    2016-03-05 18:46:49,069   ibmiotf.device.Client      INFO    Connected successfully: d:quickstart:helloWorld6
    ...
    ^CTraceback (most recent call last):
    File "helloworld.py", line 81, in <module>
    time.sleep(1)                       
    KeyboardInterrupt
    root@board:~/iot-python/samples/helloWorld#
    root@board:~/iot-python/samples/helloWorld# cd ../psutil
    root@edison:~/iot-python/samples/psutil# python iotpsutil.py
    2016-03-05 18:51:44,770   ibmiotf.device.Client      INFO    Connected successfully: d:quickstart:sample-iotL
    (Press Ctrl+C to disconnect)
    root@edison:~/iot-python/samples/psutil#


Amazon Web Services


The Internet of Things (IoT) is bringing a world of connected devices and information online. Whether you are creating real-time forecasts with millions of weather sensors around the world or inputing human genomic data from DNA sequencers, Amazon Web Services provides the services, security, and support to connect the Internet of Things on a global scale.




	Amazon Web Services Internet of Things



Microsoft Windows Azure


Connect your Intel® IoT Platforms to powerful cloud services faster than ever before. View, manage, and deliver near real-time data to your customers with Microsoft Azure* services including stream analytics, machine learning, notification hubs, and more.




	The Microsoft Architecture for the Internet of Things (IoT)

	Azure Python

	Azure Python SDK



Intel® at Microsfot Azure


	Intel® IoT Microsoft Azure



Google Cloud Platform


There is the potential for 50 billion connected devices by 2020. Google Cloud Platform gives you the tools to scale connections, gather and make sense of data, and provide the reliable customer experiences that hardware devices require. Google Cloud Platform Homepage




        

    



        
    



        

    
        Security

        
            Security


	How to ensure security for Internet of Things (IoT) devices

	Take these 6 security measures to protect your IoT devices from hackers

	Securing the Internet of Things Survey

	Open IoT Summit Cryptography basics for embedded developers

	Ignore the IoT security hype at your own risk! Why it really matters and who should take 

	Security Guidance for critical areas of Embedded Computing

	IoT security, regulators and the open source movement

	Peeling back the layers of security in IoT



Trusted Platform Module


In computing, Trusted Platform Module (TPM) is both the name of a published specification detailing a secure cryptoprocessor that can store cryptographic keys that protect information, and the general name of implementations of that specification, often called the "TPM chip" or "TPM Security Device". Wikipedia




	Wikipedia Trusted Platform Module




        

    



        
    



        

    
        Analytics

        
            Analytics


	IoT Analytics Top 20 IoT Companies




        

    



        
    



        

    
        Online Training

        
            Online Training

Coursera, Introduction to the Internet of Things and Embedded Systems


The explosive growth of the “Internet of Things” is changing our world and the rapid drop in price for typical IoT components is allowing people to innovate new designs and products at home. In this first class in the specialization you will learn the importance of IoT in society, the current components of typical IoT devices and trends for the future. IoT design considerations, constraints and interfacing between the physical world and your device will also be covered. You will also learn how to make design trade-offs between hardware and software. We'll also cover key components of networking to ensure that students understand how to connect their device to the Internet. Introduction to the Internet of Things and Embedded Systems



Section Internet of Things

Instruction Complete all "Introduction to the Internet of Things and Embedded Systems"


	Module 1 What Is the Internet of Things (IoT)?
	Lesson 1: Definition of the Internet of Things (IoT)

	Lesson 2: Trends in the Adoption of the Internet of Things (IoT)

	Lesson 3: The Importance of the Internet of Things (IoT) in Society





	Module 2 Embedded Systems
	Lesson 1: Features and Constraints of Embedded Systems

	Lesson 2: Components of Embedded Systems

	Lesson 3: Interacting with the Physical World





	Module 3 Hardware and Software
	Lesson 1: Hardware Components

	Lesson 2: Microcontrollers and Software

	Lesson 3: Operating Systems





	Module 4 Networking and the Internet
	Lesson 1: Networking Basics

	Lesson 2: Internet Protocol

	Lesson 3: Network Layers and MANETS








        

    



        
    



        

    
        Challenge

        
            Challenge

With this step by step challenge you will have a parallel learning experience of Internet of Things and continue with the implementation of functionality on top of the project you have built during the workshop.


	Data Reporting, System Data, Device ID

	Data Reporting, System Communications Protocols, Device ID

	Data Reporting, System Communications Protocols, RESTFul API

	Data Reporting, Cloud Computing Services, freeboard.io & dweet.io

	Data Reporting, Cloud Computing Services, adafruit.io

	Data Reporting, Cloud Computing Platforms, IBM Watson IoT Platform

	Physical Sensors (Seeed Studio Grove Kit)

	Software Version Control System Pushing Code



01 Data Reporting, System Data, Device ID

Section System Data

Instruction 


Define a global variable "DeviceID" to serve as a Unique Device Identification to your Internet of Things Device



02 Data Reporting, System Communications Protocols, Device ID

Section System Communications Protocols

Instruction 


Include your "DeviceID" global variable under your MQTT Publish and Subscribe Topics IoT101/DeviceID/#



Code in 2 functions needs to change:


	functionDataSensorMqttPublish

	functionDataActuatorMqttSubscribe



Here it is how new code might look like:

#!/usr/bin/python

import paho.mqtt.client as paho
...
def functionDataActuatorMqttSubscribe():
...
    mqttclient.subscribe("IoT101/DeviceID/DataActuator", 0)
...
def functionDataSensorMqttPublish():
...
        topic = "IoT101/DeviceID/DataSensor"
...


03 Data Reporting, System Communications Protocols, RESTFul API

Section System Communications Protocols Flask-RESTful Lab

Instruction  


Incorporate a RESTFul API named "sensor" using Flask-RestFul to send data taken from the Simulated Sensor under functionDataSensor Python function.



Once implemented, run your main.py program and access the network resource using a web browser, you should get the data taken from the the Simulated Sensor:

    root@edison:~/TheIoTLearningInitiative/InternetOfThings101# python main.py
     ...
     ...
     * Running on http://127.0.0.1:5000/ (Press CTRL+C to quit)
     * Restarting with stat
     * Debugger is active!
     * Debugger pin code: 331-202-890
     ...
     ...


Connect to your boardipaddress:5000/sensor in a web browser, data shall be displayed 

    127.0.0.1 - - [28/Dec/2015 15:07:38] "GET /sensor HTTP/1.1" 200 -
    127.0.0.1 - - [28/Dec/2015 15:07:40] "GET /sensor HTTP/1.1" 200 -


04 Data Reporting, Cloud Computing Services, freeboard.io & dweet.io

Section Cloud Computing Services

Instruction 


Create a freeboard.io dashboard and send the data taken from the Simulated Sensor using dweet.io Python library



Do not hesitate to google and see this link BoardEdison en Freeboard con dweet

05 Data Reporting, Cloud Computing Services, adafruit.io

Section Cloud Computing Services

Instruction 


Create an adafruit.Io dashboard and send the data taken from the Simulated Sensor using Adafruit MQTT Python Library



Do not hesitate to google and see this link Learn Adafruit IO

06 Data Reporting, Cloud Computing Platforms, IBM Watson IoT Platform

Section Cloud Computing Platforms

Instruction 


Implement code to publish the data taken from the Simulated Sensor to the IBM Watson IoT Platform



Remember to reuse the code seen under "System Cloud Platforms IBM Watson IoT Platform Quickstart Physical Device", file IBM IoT Quickstart

07 Physical Sensors Seeed Studio Grove Kit

Instruction 


Implement code to replace existing functionality/logic under functionDataActuator and functionDataSensor by using a physical actuator and sensor from the  Seeed Studio Grove Kit



Code in 2 functions needs to change:


	functionDataActuator

	functionDataSensor



Remember UPM library give you Python bindings to easy use of your Grove Sensors


	https://github.com/intel-iot-devkit/upm/tree/master/examples/python

	Sensor Grove Light

	Actuator Grove Relay



Here it is how new code might look like:

#!/usr/bin/python

import paho.mqtt.client as paho
...
def functionDataActuator(status):
    # Implement logic to drive Actuator / Grove Relay
...
def functionDataSensor():
    # Use Sensor / Grove Light to replace psutil.net_io_counters()
    ...
    return data
...


08 Software Version Control System Pushing Code

Section Software Version Control System

Instruction 


Confirm every code under your local "TheIoTLearningInitiative" git repository, "InternetOfThings101" directory is uploaded to your remote "TheIoTLearningInitiative" github repository



ToDo Diretory Structure


        

    



        
    



        

    
        SandBox

        
            ToDo

David, Especificar si algo que se va a instalar se usara, o de lo contrario, solo se hace para propositos de demostracion
David enviara pasos 
http://rwx.io/blog/2015/02/18/seting-up-an-edison/

http://www.turtlebot.com/

Beacons


	00 Beacons

	01 Beacons

	02 Beacons

	03 Beacons

	04 Beacon



	1



	2

	http://cloudcomputing.sys-con.com/node/3850733

	https://xively.com/whats_xively/

	http://fiware-iot-stack.readthedocs.org/en/latest/index.html

	http://docs.devicehive.com/docs/three-steps-to-iot

	http://forum.infiniteautomation.com/

	https://code.google.com/archive/p/iotsys/

	https://custtap.com/

	https://www.youtube.com/watch?v=WfkQmg5P-3k&feature=youtu.be

	https://twitter.com/mcThings_iot

	http://www.mcthings.com/#home



ToDo

Wget Pywapi, Updated Wget but still getting an error on uclib, AlexT with an answer

    root@galileo:~# opkg install --force-overwrite uclibc
    root@galileo:~# opkg install --force-overwrite uclibc
    Installing uclibc (0.9.33+git0+946799cd0ce0c6c803c9cb173a84f4d607bde350-r8.4) on root.
    Downloading http://repo.opkg.net/galileo/repo/i586/uclibc_0.9.33+git0+946799cd0ce0c6c803c9cb173a84f4d607bde350-r8.4_i586.ipk.
    Configuring uclibc.
    root@galileo:~# opkg upgrade wget
    Installing wget (1.14-r16.0) on root.
    Downloading http://repo.opkg.net/galileo/repo/i586/wget_1.14-r16.0_i586.ipk.
    Multiple replacers for update-alternatives-cworth, using first one (update-alternatives-opkg).
    Multiple replacers for update-alternatives-cworth, using first one (update-alternatives-opkg).
    Configuring wget.
    update-alternatives: Linking //usr/bin/wget to /usr/bin/wget.wget

`


Subsystems

Challenges


	Somethin on 101 which I do not remember

	http://www.samontab.com/web/2013/01/how-to-make-hd-screencasts-using-free-tools/

	Implement SMS

	Linux Embedeed Bluetooth PyBluez



Workshop Summary Spanish

Introduccion

El Internet de las Cosas es una realidad, se parte de la próxima revolución en interconexión de objetos cotidianos al Internet. A través de este taller aprenderás los componentes básicos en la construcción de soluciones en Internet de la Cosas, manejaras las herramientas, tecnología y el saber hacer desde un punto de vista de Ingeniería. El lenguaje de programación de Python es usado en todas las lecciones del taller, esto nos permitirá enfocarnos en la soluciones y no en las prácticas de programación.

Audiencia

Profesionales interesados en aprender sobre el Internet de la Cosas usando Plataformas de Hardware Intel Galileo e Intel Edison.

Prerequisitos


	Experiencia con Linux

	Conocimientos de Programación



Duración

6 horas

Sandbox

Trusted Platform Module


	https://en.wikipedia.org/wiki/Trusted_Platform_Module

	https://www.npmjs.com/package/edison



	Gather



	Enrich

	Stream



Please follow for both Intel® Edison and Intel® Galileo


	Review Technical Specifications

	Get familiar with Yocto & Ubilinux Installations

	Choose a programming language, learn from online resources and code



Links


	AWS IoT

	Designing a Great Wearables Experience

	Robot Wpi Edu Galileo Images

	Coding in your browser: Using the Codebox* IDE with your Intel® Edison

	Microsoft Power BI

	Google BigQuery

	IBM BlueMix The Digital Innovation Platform

	microBUS

	Soletta Project

	Mashery

	Internet of Things @ Intel®

	Developer IBM IoT

	Wyliodrin

	non-official blog devoted to Intel® Galileo & Edison development boards

	1

	https://software.intel.com/en-us/articles/internet-of-things-short-course-series-pontificia-universidad-javeriana-bogota



Key Phrases

Temporal section :)


	Industry Standard Protocols

	Open Environments

	http://www.hypercat.io/

	Wireless IoT Forum

	Thread Group

	http://iofthings.org/#home



Temboo


Create, make, code the Internet of everything. Another API arbiter is called Temboo. This platform acts as a layer on top of third-party APIs, using code snippets to trigger complex processes that run through their cloud platform. Code snippets are added to your device code, perhaps on an Arduino Yun, and present a common methodology of function calls across a broad range of APIs. Code snippets are same format between different APIs. Temboo also tries to shield developers from having to maintain APIs on each device. If you know how to use Temboo for one application, you know how to use it for all.



Project EON


	An open-source chart and map framework for realtime data



Xively


Xively by LogMeIn offers an award-winning enterprise IoT platform and application solution for enterprises building connected products and services.



Xively Homepage

 

https://github.com/enableiot/iotkit-samples/blob/master/api/python/iotkit_client.py

http://www.helios.de/heliosapp/edison/index.html#Get_additional_800_MB_disk_space

https://github.com/IntelOpenDesign/MakerNode/wiki/glossary:-resources-for-Galileo-and-Edison
https://www-ssl.intel.com/content/www/us/en/internet-of-things/solutions-directory.html?wapkw=iot
http://business.iotsolutionsalliance.intel.com/

Python Programming Language

Prerequisites

Command Line Editor


	Vi Text Editor

	Nano Text Editor



Python Installation


Python is a programming language that lets you work quickly and integrate systems more effectively. You can learn to use Python and see almost immediate gains in productivity and lower maintenance costs. 



Python Homepage


	Python Installation

	Python Mraa Hello Internet of Things

	Python Mraa Version

	Python Mraa General Purpose Input Output (GPIO) Direction Output

	Python Mraa Inter-Integrated Circuit (I2C)

	Python Mraa Analog Input Output (AIO)

	Python Mraa Universal Asynchronous Receiver/Transmitter (UART)



Check Python is installed

root@platform:~# python --version

Python Mraa Hello Internet of Things

Create your first Python script, the common "Hello Internet of Things" example

root@platform:~# vi iot.py

#!/usr/bin/python

# Hello Internet of Things
print 'Hello Internet of Things @ Python'

# End of Python Script


root@platform:~# python iot.py

Python Mraa Version

Let's get the version of mraa library we installed

root@platform:~# vi iot.py

#!/usr/bin/python

# Libraries
import mraa

# Mraa Version
print (mraa.getVersion())
print (mraa.getPlatformName())
print (mraa.getPlatformType())

# End of Python Script


root@platform:~# python iot.py

Python Mraa General Purpose Input Output (GPIO) Direction Output

Let's work with General Purpose Input Output, Direction Output

root@platform:~# vi iot.py

#!/usr/bin/python

# Libraries
import mraa
import time

# Mraa GPIO Direction Output
if mraa.getPlatformType() == 1:
    gpioline = mraa.Gpio(13)
if mraa.getPlatformType() == 2:
    gpioline = mraa.Gpio(44)
gpioline.dir(mraa.DIR_OUT)
gpionextvalue = not gpioline.read()
gpioline.write(gpionextvalue)
time.sleep(1)
gpioline.write(not gpionextvalue)

# End of Python Script


root@platform:~# python iot.py

Python Mraa Inter-Integrated Circuit (I2C)

Let's work with Inter-Integrated Circuit protocol

root@platform:~# vi iot.py

#!/usr/bin/python

# Libraries
import mraa

# Mraa I2C
if mraa.getPlatformType() == 1:
    i2cline = mraa.I2c(0)
if mraa.getPlatformType() == 2:
    i2cline = mraa.I2c(1)
i2cline.address(0x6b)
print i2cline.readReg(0x6b, 0x80)

# End of Python Script


root@platform:~# python iot.py

Python Mraa Analog Input Output (AIO)

Let's work with Analog Input Output

root@platform:~# vi iot.py

#!/usr/bin/python

# Libraries
import mraa

# Mraa Aio
aioline = mraa.Aio(0)
aioline.setBit(10)
aioline.read()
print ("%.5f" % aioline.readFloat())
# End of Python Script


root@platform:~# python iot.py

Python Mraa Universal Asynchronous Receiver/Transmitter (UART)

Let's work with Universal Asynchronous Receiver/Transmitter

root@platform:~# vi iot.py

#!/usr/bin/python

# Libraries
import mraa

# Mraa UART
uartdevice = mraa.Uart(0)
print uartdevice.getDevicePath()

# End of Python Script


root@platform:~# python iot.py

For Intel Class

Arquitecture

Temperature Nodes


	Will be assigned a Unique ID

	Will sense temperature and send data through WiFi/Ethernet via MQTT
	mqtt syntaxis: workshop/station/temperature  





	Will read temperature data through WiFi/Ethernet via MQTT and will emit a sound depending from the node it is coming and display Unique ID + Temperature data in the LCD / OLED
	mqtt syntaxis: workshop/station/temperature  





	Will plot its temperature data to Plot.Ly and Intel® IoT Developer Kit Cloud-based Analytics

	Can control any of 2 cars via MQTT
	mqtt syntaxis: workshop/station/car/forward 

	mqtt syntaxis: workshop/station/car/backward 

	mqtt syntaxis: workshop/station/car/left 

	mqtt syntaxis: workshop/station/car/right 







Car Nodes


	There might be 2: there 2 cars available with WiFi or BlueTooth interface

	Will drive the car controlled by any Temperature Node

	Will emit a sound based on what Temperature Node is requesting access







Hardware

Boards


	Intel® Edison

	Intel® Galileo



Grove - Starter Kit Plus for Intel® Galileo


	Grove - LCD RGB Backlight

	Grove - Buzzer

	Grove - Temperature Sensor



Xadow Wearable Kit for Intel® Edison


	Xadow - OLED

	Xadow - Buzzer

	Xadow - Barometer BMP 180



Software


	Github account

	MRAA

	UPM

	Graphics


	Plot.Ly

	Intel® IoT Developer Kit Cloud-based Analytics





	https://secure.hoiio.com



	



http://www.openmote.com/home.html
http://www.datamation.com/mobile-wireless/slideshows/6-open-source-middleware-tools-for-the-internet-of-things.html
https://localmotors.com/awest/connected-car-project-internet-of-things/activity/
https://github.com/octoblu/microblu_mqtt
http://iot-toolkit.com/

Schenedir Electric


	Power Efficiency

	Asset Performance

	Smart Operations

	Mobile Inside, Risk Management

	





Here's a quiz about Gitbook




	
	Good
	Bad





	What is Gitbook?
	(x)
	( )






Gitbook is good



What does Gitbook support?


	[x] Table-based questions with radio buttons

	[x] Table-based questions with checkboxes

	[ ] Telepathy

	[x] List-based questions with checkboxes

	[x] List-based questions with radio buttons

	[ ] Moon-on-a-stick




Gitbook supports table and list based quiz questions using either radio buttons or checkboxes.

Gitbook is not telepathic and does not give you the moon on a stick.



Machine Learning


	Machine Learning Solution



Others


	1

	3

	Golgi

	6

	7





Plot.Ly


Plotly is an online analytics and data visualization tool, headquartered in Montreal, Quebec. Plotly provides online graphing, analytics, and stats tools for individuals and collaboration, as well as scientific graphing libraries for Python, R, MATLAB, Perl, Julia, Arduino, and REST.




	Plot.ly Homepage

	Plot.ly Getting Started



Plot.Ly Getting Started


	Go to plot.ly and sign up

	From API Settings menu get
	UserName

	API Key

	Streaming API Token







To initialize your credentials within terminal:

    root@board:~# pip install plotly
    root@board:~# python -c "import plotly; plotly.tools.set_credentials_file(username='yourusername', api_key='yourapikey', stream_ids=['yourstreamid'])"


This initialization is placed under ~/.plotly/.credentials, you can modify if required

    root@galileo:~# nano ~/.plotly/.credentials
    {
    "username": "yourusername",
    "stream_ids": [
        "yourstreamid",
        "yourotherstreamid"
    ],
    "api_key": "yourapikey",
    "proxy_username": "",
    "proxy_password": ""
    }


Lab: Plot.Ly

    root@board:~# vi mainplotly.py


#!/usr/bin/python

import time

import plotly.plotly as py
from plotly.graph_objs import Scatter, Layout, Figure

username = 'TheIoTLearningInitiative'
api_key = 'twr0hlw78c'
stream_token = '2v04m1lk1x'

def functionServicesPlotly():

    py.sign_in(username, api_key)

    trace1 = Scatter(
        x=[],
        y=[],
        stream=dict(
            token=stream_token,
            maxpoints=200
        )
    )

    layout = Layout(
        title='Internet of Things 101 Services Plot.Ly'
    )

    fig = Figure(data=[trace1], layout=layout)

    py.plot(fig, filename='Internet of Things 101 Services Plot.Ly', auto_open=$

    i = 0
    stream = py.Stream(stream_token)
    stream.open()

    while True:
        stream_data = i + 1
        stream.write({'x': i, 'y': stream_data})
        i += 1
        time.sleep(0.25)

if __name__ == '__main__':

    functionServicesPlotly()

# End of File


    root@board:~# python mainplotly.py
    ...
    ...


Go to plot.ly and look at the chart

ColumbiaX's DS103x! Enabling Technologies for Data Science and Analytics: The Internet of Things


In this course in the “Data Science and Analytics in Contenxt XSeries”, we discuss an important set of Enabling Technologies for Data Science and Analytics: the Internet of Things, Natural Language Processing and Speech Analysis.

The course starts with an introduction to the Internet of Things (IoT), followed by a description of IoT components at the physical, networking, and cyber levels. Wireless communications fundamentals are introduced, accompanied by critical wireless and higher layer standards  which are designed for constrained environments.

We next address ways to interface physical devices to the cyber world, novel methodologies for harvesting energy for low power consumption devices, and design methods for ultra-low power circuits. Examples from robotics and machine learning are presented. We conclude the IoT segment with a presentation on the economics of IoT.

IoT systems are valuable for collection, processing and analysis of data presented to human and cyber users in appropriate forms. We discuss natural language processing methods and applications as examples of higher complexity tasks supported by cyber physical systems which utilize the ecosystem of IoT.

The course concludes by introducing concepts of speech production, perception, interpretation, and analysis, for use in spoken dialogue systems, speech to speech translation, and speech search.



Enabling Technologies for Data Science and Analytics: The Internet of Things

Week 1: Internet of Things Part I


	Internet of Things: Introduction 1

	Internet of Things: Introduction 2

	Wireless Communications 1

	Wireless Communications 2: Cellular Mobile Systems

	Wireless Communications 3: Comparisons of Wireless Systems

	Wireless Standard: WiFi and Bluetooth 1

	Wireless Standard: WiFi and Bluetooth 2

	Wireless Standard: BLE and Zigbee 1

	Wireless Standard: BLE and Zigbee 2

	Suggested Readings



Week 2: Internet of Things Part II


	Networks for IoT 1

	Networks for IoT 2

	Securing IoT Networks 1

	Securing IoT Networks 2

	Networking: IoT - 6LoWPAN

	Networking: IoT - CoAP 1

	Networking: IoT - CoAP 2

	Networking: IoT - MQTT 1

	Networking: IoT - MQTT 2

	Suggested Readings



Week 3: Internet of Things Part III


	Embedded Systems 1

	Embedded Systems 2

	Interfacing with the Physical World

	Energy Harvesting 1

	Energy Harvesting 2

	Ultra Low Power Computing in VLSI

	Hardware for Machine Learning

	Application: Cloud Robotics

	IoT Economics 1

	IoT Economics 2

	IoT Economics 3

	Suggested Readings



Week 4: Natural Language Processing


	At the Intersection of Language and Data Science

	NLP: News

	NLP: Online Discussion Forums

	NLP: News and Online Discussion Forums

	NLP: Personal Narrative

	NLP: Novels

	NLP: Applications

	Tagging Problems, and Long-linear Models

	Syntax and Parsing

	Machine Translation

	Suggested Readings

	Week 5: Audio, Video and Image Processing



	Speech and Data Science: Introduction



	Speech Production and Perception

	Recording Speech for Analysis

	Speech Features

	Applications: Recognizing Emotional Speech

	Applications: Detecting Deception from Speech and Text

	Exploration of Images, Videos, and Multimedia in Large Data Applications

	Review of Large-Scale Visual Search and Recognition Techniques

	Applications

	Open Research

	Suggested Readings



Internet of Everything


“the Internet of Everything is the intelligent connection of people, process, data and things” Internet of Everything Explained



Revolution Background

Costs Past 10 Years


	Cost of Sensors 2x Decreased

	Cost of Bandwidth 40x Decreased

	Cost of Processing 60x Decreased



Trends


	Cost of Hardware

	Hardware Size

	Computational Capabilities

	Wireless Internet Access



Typical Process Control Systems Basic Control Loop


	Sense

	Monitor

	Analize

	Execute

	Actuate



Data


	Get To Know The Four Types Of Data In The Internet Of Things



Architecture

Versions


	IoT 1.0
	Dashboards

	Device Management

	Simple Sensor Connectivity & Monitoring





	IoT 2.0
	Mobile

	IoT Middleware

	M2M Enablement

	Streaming

	Big Data Infrastructure

	Predictive Models

	Startup





	IoT 3.0
	Cloud

	Physical Models

	Industry Services

	Service Platforms

	Systems of Insight

	Ecosystems & Alliances







Solution


	Define a Problem

	Identify/Design Solutions

	Build Proof of Concept

	Scaling up to Prototype

	Add Features/Evaluate

	Scaling to Production



An introduction to developing IoT Architecture

IoT Technologies


	IoT Security

	IoT Analytics

	IoT Device (Thing) Management

	Low-Power, Short-Range IoT Networks

	Low-Power, Wide-Area Networks

	IoT Processors

	IoT Operating Systems

	Event Stream Processing

	IoT Platforms

	IoT Standards and Ecosystems



Gartner Internet of Things

IoT Strategy


	Platform

	Personnel



Platform Capabilities


	Messaging 

	Connectivity



Important Topics

Orchestration


multiple connected devices aware of each other working together.



"The Physical Web"

Intel Vision

Areas


	Mobile Internet of Things

	Home Internet of Things

	Industrial Internet of Things



IoT Building Blocks


	Things

	Gateways

	Network and Cloud

	Services Creation and Solutions Layers



Internet of Things System


	Cloud, Data Format
	Big Data Processing, Services
	Analytics

	Data Mining

	Modeling

	Prediction

	Application

	Services





	Data Visualization

	Application Service





	Sensor Database

	Communications

	Gateway

	Storage / Control

	Protocol

	Sensors, Actuators



The Internet of Things Brings:


	Scale in every Form

	Tools and Technology

	Development Community



IBM Vision

Tapping into IoT Value


	Connect to and Control Devices

	Collect and Manage IoT Data

	Understand and Analize

	Act and React

	Build Applications to Harness the Potentials



Features


	Organize and Analize

	Acquire

	Manage

	Stream

	Enrich

	Gather




        

    



        
    



        

    
        Sandbox-NonIT

        
            Sandbox-NonIT

Explaining the Concept

Background

In Layman's terms ("what would my parents understand")


The "Internet of Things" is things, talking to things.

The Internet does play a part in the IoT.  It's just the infrastructure (switches, routers, hubs) that allows a Thing to talk to another Thing.



Interesting thought


Any time you bring "the cloud" into an IoT discussion, you have broken the things concept, and you are now just talking about using the Internet.  Any time you bring in the concept of a human user, you have broken the things concept, and are again, just talking about using the Internet.

Why would a Thing want to talk to another Thing?

Vehicles:  A vehicle can gather information about its breaking distance, about its state of repair, speed, about the condition of the roadbed (all the data that points to "how long will it take to come to a complete stop, if I had to stop right now").  If it reports this to your insurance company, or to the local Police, then it is the Internet. On the other hand, if it reports this to the vehicles around it, allowing them to adjust their own behavior (to, for example, adjust their follow distance based on their own computed breaking distance), then it is the IoT.  (Swarm Robotics is the IoT)

House:  Things in the house can gather/provide information about open/closed doors/windows, about current temperature inside and outside, what the weather is like in the local micro-climate, and whether it is currently occupied (by humans or pets), and if so, what rooms are in use (and likely to be in use in the next period).  If The House decides it must report this, for example to the Police, or the local Alarm service because you've just been broken in to, then it is using the Internet.  If, on the other hand, you have previously set a climate control trigger, and it gets too hot inside, then the windows can either close (and the aircon comes on), or if it is colder outside, then the windows open and fans pull outside air inside.  Because this happens without needing to query the Cloud (or you), and happens because the aircon is reacting to what the Windows do and what it knows, it is an IoT use.  (Smart Home is the IoT)

Renewable Energy:  An offshore wind tower, on the outside edge of a field of 500 towers identifies a surge wind gust that has the potential of damaging any tower that doesn't have correctly feathered blades or is pointing in the wrong direction.  It feathers its blades and re-orients into the gust, and announces the existence of the dangerous gust to the other towers in the field.  They all feather their blades and re-orient accordingly, before the gust reaches them, protecting them from damage, lengthening their lifespans and lowering the total cost of running the field over time.  See? No Internet involved at all. 

Example

Suppose your washing machine is connected to the internet and has several sensors that record and transmit info about your laundry patterns... Which day of the week do you do your laundry, how much water do you use, what settings do you use, how much detergent gets used etc... Now suppose this happens for all washing machine in your city. All that information when easily measurable and transmittable, becomes very valuable to the industry. You can get much better products created for your needs.
Now if we scale this approach to everything we use or consume it gives out huge amount of valuable information that can result in greater efficiency and products.
So, internet of things basically is the philosophy of 'things' being connected to the internet with the objective of collecting , storing and analyzing big data to affect positive change.



IoT Around US


FitBit has already made a smart move in launching its wearable device that collects the statistics of your physical activity and connects it to the internet to help you make better choices to keep yourself healthier.


Some companies are also offering wearable alarms which let you monitor your family members at home, smart prescription bottles with a wireless chip embedded that reminds you to take your medicines on time, a check on baby with the help of an infant monitor that provides with the real time information on baby’s breathing, skin temperature, body positions on the parents’ smartphones.
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            IoTPy


Internet of Things with Python



IoTPy Framework

Clone the IoTPy Workshop Git Repository

root@platform:~# git clone https://github.com/TheIoTLearningInitiative/InternetOfThings101.git

Enable IoTPy Workshop credentials

root@platform:~# cd InternetOfThings101/code/iotpy
root@platform:~/InternetOfThings101/code/iotpy# mkdir configuration
root@platform:~/InternetOfThings101/code/iotpy# nano configuration/credentials

# IoTPy File Configuration

# Go to https://plot.ly and sign up
# Get your Username and API Key under Settings -> API Settings -> API
# Get 3 Stream Tokens under Settings -> API Settings -> Streaming API -> Generate Token
[plotly]
username = 
apikey = 
streamtoken = 
streamtokentx = 
streamtokenrx = 

# Go to dev.twitter.com and sign up
# Go to Tools -> Manage Your Apps (Application Management)
# Create a New Application and go to "Keys and Access Tokens" tab
# Generate and get under Application Settings section
# Consumer Key (API Key), Consumer Secret (API Secret)
# Generate and get under Your Access Token section
# Access Token and Access Token Secret
# Give Access Level "Read and Write"
[twitter]
consumer_key = 
consumer_secret = 
access_token = 
access_token_secret = 

# Go to www.voicerss.org and sign up
# Go to API -> Get API Key
# 
[voicerss]
apikey = 

# Go to market.mashape.com and sign up
# Search for VoiceRss API and click on it
# Copy your VoiceRss API Key and paste under "URL PARAMETERS key QUERY AUTH" field
# Fill out Form Encoded Parameters and Test EndPoint using Curl method
# Copy the generated Mashape Key
[mashape]
mashapekey = 

# End of File

root@platform:~/InternetOfThings101/code/iotpy# echo voicerssmashapekey > configuration/voicerss.ak
root@platform:~/InternetOfThings101/code/iotpy# echo voicerssapikey > configuration/voicerss.mk    

Run IoTPy Modules

root@platform:~/InternetOfThings101/code/iotpy# python main.py -m aio
root@platform:~/InternetOfThings101/code/iotpy# python main.py -m bpta
root@platform:~/InternetOfThings101/code/iotpy# python main.py -m gpio    
root@platform:~/InternetOfThings101/code/iotpy# python main.py -m mqttpub # IoTPy/Temperature
root@platform:~/InternetOfThings101/code/iotpy# python main.py -m mqttsub
root@platform:~/InternetOfThings101/code/iotpy# python main.py -m mraa
root@platform:~/InternetOfThings101/code/iotpy# time python main.py -m opencv

Run IoTPy Projects

root@platform:~/InternetOfThings101/code/iotpy# python main.py -p alive # Audio, Twitter
root@platform:~/InternetOfThings101/code/iotpy# python main.py -p climate # BMP180, PlotLy, https://plot.ly/~TheIoTLearningInitiative
root@platform:~/InternetOfThings101/code/iotpy# python main.py -p selfie # Camera, Twitter
root@platform:~/InternetOfThings101/code/iotpy# python main.py -p system # Network, Plotly, https://plot.ly/~TheIoTLearningInitiative
root@platform:~/InternetOfThings101/code/iotpy# python main.py -p weather # Audio, Pywapi

IoTPy Online Resources


	UPM Python Examples
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Clound Foundry


The Cloud Foundry Certified PaaS program gives you the confidence of knowing your applications and skills are portable across certified providers.

Cloud Foundry gives companies the speed, simplicity and control they need to develop and deploy applications faster and easier.



Cloud Foundry Is Built On An Open Architecture offering the following features:


	Router Routes incoming traffic to the appropriate component, usually the Cloud Controller or a running application on a DEA node.

	OAuth2 server authentication The OAuth2 server and Login Server work together to provide identity management.

	Cloud Controller The Cloud Controller is responsible for managing the lifecycle of applications.

	HM9000 HM9000 monitors, determines and reconciles applications to determine their state, version and number of instances, and directs Cloud Controller to take action to correct any discrepancies.
Droplet Execution Agent

	Application Execution (DEA) The Droplet Execution Agent manages application instances, tracks started instances, and broadcasts state messages.

	Blob Store The blob store holds, application code, buildpacks and droplets.

	Service Brokers When a developer provisions and binds a service to an application, the service broker for that service is responsible for providing the service instance.

	Message Bus Cloud Foundry uses NATS, a lightweight publish-subscribe and distributed queueing messaging system, for internal communication between components.
global perception study

	Logging and Statistics The metrics collector gathers metrics from the components. Operators can use this information to monitor an instance of Cloud Foundry.



Links


	Cloud Foundry Foundation Homepage

	Cloud Foundry Foundation Documentation

	Cloud Foundry Foundation Keynote

	Cloud Foundry Foundation Incubator

	Cloud Foundry Foundation Active Projects

	Cloud Foundry Foundation Python Libraries



Intel

Cloud

Cloud Based Solutions
Cloud Foundry & Open Stack

Intel® IoT Developer Kit Cloud-based Analytics


Intel provides a cloud-based analytics system for the Internet-of-Things (IoT) that includes resources for the collection and analysis of sensor data that the Intel® IoT Developer Kit provides. Using this service, Intel Galileo/Edison device developers can jump-start data acquisition and analysis without having to invest in large-scale storage and processing capacity.



# Create an account
  https://dashboard.us.enableiot.com/
# In Edison / Galileo
root@galileo:~# iotkit-admin initialize  
root@galileo:~# iotkit-admin reset-components  
root@galileo:~# iotkit-admin test
root@galileo:~# iotkit-admin device-id
# From https://dashboard.us.enableiot.com/ui/dashboard#/devices, add a New Device
# From https://dashboard.us.enableiot.com/ui/dashboard#/account, get Activation Code
root@galileo:~# iotkit-admin activate <Activation Code from Webpage>
root@galileo:~# iotkit-admin catalog
root@galileo:~# iotkit-admin register temp temperature.v1.0
root@galileo:~# iotkit-admin observation temp 35
root@galileo:~# iotkit-admin observation temp 30


	Intel® IoT Developer Kit Cloud-based Analytics Homepage

	Intel® IoT Developer Kit Cloud-based Analytics User Guide

	Cylon module for Intel IoT Analytics



Intel® Trusted Analytics Platform


	Simplify Big Data Analytics with Open Source Software



Intel® Mashery


Provides infrastructure that helps media companies develop, publish, and manage application programming interfaces, or APIs, which allow outside developers to incorporate another company’s content into their products.




	Mashery Homepage

	Mashery Rex St John Interview



Intel® Discovery Peak


A Platform-as-a-Service cloud stack for data scientists and application developers to build and operate domain-specific applications driven by data analysis at scale.




	Building More Valuable Solutions as App Deployment, Data and Analytics Come Together

	Discovery Peak Wiki

	Discovery Peak Getting Started Guide



Wind River Internet of Things


Explore our insights into the challenges and opportunities being created by the Internet of Things (IoT) as it brings together the physical and digital worlds.




	Wind River® IoT

	Wind River® IoT Infographic



Carriots


Create amazing products and services with our Internet of Things Platform. Connect your things to the Internet easily. Build your intelligent apps with Carriots in 5 steps. Carriots Homepage



Other


	Losant



Amazon Web Services


The Internet of Things (IoT) is bringing a world of connected devices and information online. Whether you are creating real-time forecasts with millions of weather sensors around the world or inputing human genomic data from DNA sequencers, Amazon Web Services provides the services, security, and support to connect the Internet of Things on a global scale.




	Amazon Web Services Internet of Things



Intel Edison at AWS


	AWS Intel IoT Github

	AWS Intel, Amazon*, and Seeed Collaborate on New IoT Starter Kit, Powered by AWS IoT

	Amazon IoT Hackseries @ AWS Loft



Other Boards at AWS


	AWS + Raspberry Pi

	AWS + Raspberry Pi

	AWS + Others
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            We're sorry, but it appears our site is being held hostage.



            Don't worry, our supercoders are on the job and won't rest till it's back.
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            We're sorry, but it appears our site has been abducted by aliens!



            Don't worry, we won't stop until it's back where it belongs.
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            [image: Intel Developer Zone]



            We're sorry, but it appears we're lost in the internet somewhere.



            Don't worry, we'll stop to ask for directions from our team of developers!
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