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Objective: In this tutorial, you will learn how to complete an application using flow-

based programming. To achieve this, you will learn how to use Node-RED, a flow-based 

development framework (originally developed by IBM) for visual programming with the 

Internet of Things (IoT). It built connections between sensors, APIs, and online services as 

part of the IoT. 

What is Flow-Based Programming (FBP)? 

Flow-based programming (FBP) is a programming model that defines applications using 

the metaphor of a "data factory" or black boxes. Although this paradigm it not 

completely new, in the context of IoT it promises to revolutionize the way we build 

programs (e.g. object orientation or service orientation). In this paradigm, an 

application is defined as a network of asynchronously executing processes, which 

communicate by means of streams of data chunks called "information packets". FBP is a 

form of component-oriented programming paradigm [1]. 

Required Setup: Connect GrovePi+ board to RPi and have all GrovePi+ libraries installed.  

Parts: 

- RPi 3 B+ 

- GrovePi+ board  

- Grove connection wires, and sensors 

Part A: Install / Upgrade Node-RED on RPi 

Step 1. First, Raspbian comes with Node-RED preinstalled. Now we will install/upgrade it. 

Open the terminal window and enter the following command. 

bash <(curl -sL https://raw.githubusercontent.com/node-red/raspbian-deb-package/master/resources/update-nodejs-and-nodered) 

 

Step 2. After entering the above command, the following status will show on the 

terminal: 
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Step 3. The installation might take a while. Wait until it completes. Once completed, it 

will display the message “All done.” 

 

Step 4. Enter the following command: 

update-nodejs-and-nodered 

 

Step 5. Now, let‟s go to the node-red directory and rebuild node-RED by entering the 

following commands(one at a time): 

cd ~/.node-red 

npm rebuild 

 

Step 6. Congrats! Node-red is installed/updated. Now we can open it from Start menu -> 

Programming. 

A Terminal window will appear, and it will then initialization of Node-RED will take place. 

Once you see “Started flows”, this indicates that Node-RED is now ready to use. To 

access Node-RED, we will need to use the browser. To access Node-RED via the 

browser, in the Terminal window, the program will provide the address where it can be 

accessed. Usually (if default is not modified) is http://127.0.0.1:1880 

 

Step 7. Open the browser and enter the address to launch Node-RED dashboard. 

Now you should see the following page. (Next page ->) 
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The following description is based on the official documentation of Node-RED 

(https://nodered.org/) 
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Step 8. From the top menu, expand the menu by clicking the icon        . Then select 

“Manage Palette”. 

Step 9. Click on the “Install” tab and then enter the following keyword in the search 

area “dashboard”. Select the one titled “node-red-dashboard” (you may need to scroll 

down) and click install (to the right). A pop-up window will appear titled “Installing 

„node-red-dashboard‟”. Click install. 

 

Step 10. Once installed, it will list the nodes that have been added into Node-RED. The 

Dashboard enables you to create HTML objects easily on a webpage as well as 

dashboard elements such as gauge, slider, picker, etc. 

Step 11. Again, open the Manage Palette window and enter the following keyword in 

the search area “node-red-contrib-grovepi(v 0.1.8)”. Click on “install” and select “install” 

from the pop-up window. Give it a while to install. 

Step 12. Close Manage Palette. Check the palette section on the left, scroll down, you 

should see a section titled GrovePi and as shown below: 

 

Congratulations! You have now completed installing the Node-RED and configured the 

GrovePi module properly. You are now ready to complete the first demo. 

 



 
 

  

 

 
 Workshop 2 An Introduction to Node-RED 

  Workshop 
  Tutorial  » » Getting Started with Node-RED 

 

5 

Handout 1 

References: 

1. J. Paul Morrison, Flow-Based Programming, 2nd Edition: A New Approach to Application Development, CreateSpace, 2010.  

2. Node-RED (https://nodered.org/) 

 


