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ECE 1111: Engineering Computation I
Laboratory No. 5: Streaming and Plotting Data in Tinkercad
Goals: Introduce you to the process of streaming data and doing computations in real time in Tinkercad.
Deliverables:
[1] Source Code: Do all your work in this directory:
/data/courses/ece_1111/current/labs/lab_05/<lastname_firstname>
You must comment your code, following the guidelines and templates provided in class. Create directories p01, p02, and p03 for the corresponding parts below.
[2] Check Off: You will arrange a meeting with your TA during the lab session. The TA will ask you to make a small modification to your print statement, compile and run your program, and manipulate the output file using command line tools.
Description:
In this lab, we will learn how to stream data in Tinkercad and to process it through various algorithms. Internet searches will point you to many resources that will help you complete this lab. The tasks are:
1. (p01) Building on the temperature sensor for lab no. 4, and using the graph and simulation tools in Tinkercad, demonstrate the ability to read data and graph it. Create a simple circuit in Tinkercad using the same temperature sensor that you used in lab no. 4. Read the temperature value every 100 ms and plot it.
2. (p02) Add code to compute and display the average value of the last  samples. Do this computation for every new sample. This is what we call a moving average. Also compute the minimum value, the maximum value, and the standard deviation over the same interval and print them to the terminal. Demonstrate how the results change as a function of , for . Explain why you are observing the changes that you see in the plots.
3. (p03) The frequency response of this signal is something you will study in several engineering courses including Circuits I and Signals and Systems. Take the  most recent samples and compute the magnitude of the Fourier Transform, and plot the result:

In this equation you are computing the magnitude of the Fourier Transform. Plot this function every time you collect a new sample – this is essentially displaying the frequency response of the signal as a function of time. Comment on how the display changes for .
Summary:
Learning to deal with streaming data is a very important part of embedded systems programming fr engineers. We will build on the concepts introduced in this lab throughout the semester. For the moment, we simply want you to have a good feel for how you can write code to operate on a continuous stream of data.
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