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[bookmark: _Toc1218385783]1. Prerequisites 

[bookmark: _Toc310449725]1.1 Required Resources
 
· Complete Lab S00
· Complete Lab S05.A
· Windows device preferably
· Shouldn’t require Windows though

[bookmark: _Toc1955845583]2. Introduction 

[bookmark: _Toc1539522529]2.1. Lab Description

Virtual Studio Code is an Integrated Development Environment (IDE) created by Microsoft that allows for a variety of different coding languages to be used. It runs on Windows, Mac, and Linux and has a variety of features useful for developers such as automatic error detection. Since it is both very flexible and helpful, we are going to be using it for running our Python files.

[bookmark: _Toc450191040]2.2 Initial Setup

Before we begin the lab, you need to be logged into your device, connected to the internet, able to use a search engine, and have a storage device that can hold all of the required materials. The storage requirements should not be anything more than 3 GB, since we’re only installing Visual Studio Code and two Python files.

[bookmark: _Toc592876902]3. Tasks

[bookmark: _Toc211720486]             3.1 Task 1: Visual Studio Code Setup

To be able to move around, we will need to run some Python scripts. To be able to do this, we will need an Integrated Development Environment such as VS Code. If you already have an IDE that you prefer, you can use that, but if you do not then please follow these steps to install VS Code.

First, go to this website to install Visual Studio Code on your device. If you are on Windows, I would recommend you click the big blue button directly under the Windows logo. This will install a .exe file which will help you set up VS Code.
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Once the executable has been downloaded, please run it. You should see a menu that includes the License Agreement. Please select “I accept the agreement” and then click “Next >”.

[image: ]

Another menu will pop up, this time with some selectable options. Please ensure that the bottom two are selected, but having a desktop icon will make it easier to open the program. You do not need a desktop icon, so you can turn it off if you prefer. Once you have made your selections, please select “Next >”
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One final screen should pop up to show you all of the options you have selected and allow you to install. Please ensure that it says “Register Code as an editor for supported file types” and “Add to PATH (requires shell restart)”. Once you are ready to install, please select “Install”.
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It will then install Visual Studio Code, which should be very quick. Once it is done, you should see a menu that looks like this.
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If you would like to open Visual Studio Code, simply click “Finish” so that we can begin setting it up.

Once you open Visual Studio Code, you should see a screen that looks like this. This is just the welcome page, so feel free to look around if you’d like. We are going to be setting up a folder to store our Python files in as well as a virtual environment to store our libraries in, but let's start with making a folder.
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To make a folder, simply select “Open Folder” on the “Welcome” menu. This will pop up a Windows File Explorer to select a folder. Since we want to create a folder, we’re going to do something else slightly.
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Navigate wherever you would like to set up this folder, but I would recommend putting it near where you stored your “CityEnviron” folder from earlier. If this is in your downloads, I would recommend you move it but you shouldn’t have to. Regardless, once you find the location you want to store your Python files, simply right-click and select “New” and then “Folder”. Name the folder whatever you want and then click “Select Folder” once you have made it.

[image: ]

Once you have created a folder for your Python files, you will see a popup like below. Simply click “Yes, I trust these authors” and the menu will go away. I would NOT recommend checking the box above this option, but you can if you’d like.
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[bookmark: _Toc1557747953]             3.2 Task 2: Virtual Environment Python Interpreter Setup

Now that we have made our folder, we will need to get a Python Interpreter to run the Python code we’re going to be using. To do this, look to the left for a building blocks icon. Once you find it, click on it and it will open up a menu like below.
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We want to install the top option named “Python”, so simply click the Install button and wait until it finishes. You can tell the installation is done when a new menu with your installed apps pops up like below.

[image: ]

Once Python is installed, simply select the folder you made earlier for our files as the Project Folder. This will tell VS Code where to look when you want to work on these files.

Next, we want to test that our interpreter works by creating a simple Python file. To do so, click the “Create New File” button to the left of your folder name. You can name this file whatever you like, just make sure to end it with “.py”.
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As you can see from the screenshot below, I have made a file called “hello_world.py” and VS Code correctly recognizes this file as a Python file due to the Python logo to the left of the name. 

[image: ]

In the bottom right corner of your file, you should see some information about the interpreter we are using. Since we installed the latest release from VS Code, it simply say “3.11.9	 64-bit". This tells you the current interpreter you are using, so it is very important to keep track of it!
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While we could download our libraries now, we would be downloading them globally. This can cause problems in the real world, so it is best practice to make a virtual environment for your folder. Thankfully, VS Code makes this very easy to do! Click on your interpreter in the bottom right-hand corner of the screen, and then a menu at the top of the screen should pop up that looks similar to this.

[image: ]

Currently, we are using the “Python 3.11.9 64-bit” interpreter, which you can see is acting on the “Global” scale. This means that anything we download here will be usable across all of our programs run using this interpreter, which can be really bad. To solve this issue, we just have to click “Create Virtual Environment” and then select “Venv”. Venv stands for Virtual Environment, which will allow us to download our libraries only for this folder. Allow the venv to be created and double- check it is selected in the bottom right.
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[bookmark: _Toc23520841]             3.3 Task 3: Python Files Setup

Once our folder is fully set up, it is time to get the two Python files. The first file is called “navigate2.py” and is how we’re going to use the keyboard to control the drone in the Airsim environment. You can download this file here.

[image: ]

When you go to download the navigate2.py file, it will likely give you a warning that this file may be malicious. It is not, but Windows flags it just in case. Simply click “Download anyway” and it will do so.

[image: ]

Now that we have the navigate Python file, we need the Python file that will gather and send the data from the drone in the Airsim. This file is called “drone_dat3” and can be downloaded here.
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It will likely give you the same warning as it did for the navigate file, simply download it anyway. Once you have downloaded both files, make sure that you can see them.
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Once you have confirmed that your files have downloaded properly, it’s time to move them into our folder. Simply open another file explorer and navigate to the folder you made earlier and move both Python files inside.
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You should see a change in your Visual Studio Code now, with both files being in the upper left-hand corner. If you do not see this, double-check that your Visual Studio Code is looking at the right folder and that you successfully moved the files over. Now that you have these files in your folder, you no longer need them in your downloads.
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You should be able to double-click these files to open them up, allowing you to read, write, and execute them however you please. Before we can jump into running the files, however, we will need to get their libraries. Open up both files so that you can see what libraries they need.

As you can see at the top, each file needs some external libraries. This means we will have to download them, as they do not come pre-installed with the IDE. Since we have already set up our venv, we can install our libraries without any problems.

To start installing libraries, first open the terminal up on VS Code. To do this, simply go to the three dots, go to “Terminal”, and then go to “New Terminal”. You can also press Ctrl + Shift + ` (button to the left of “1”). Either way, you should see a terminal open along the bottom of your screen.
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We’re going to be using a tool called “pip” which allows us to download libraries from the terminal. To make sure that we have the most up-to-date version of pip, run the following command.

pip install –upgrade pip

Once you have updated pip, we can move on. While it might be tempting to just type in the names of the libraries we need, we need to install some other libraries first. The first library we need to install is Wheel, so run the command

pip install wheel

Wheel is a way to manage packages, so it is required before we can do anything else. Next, we want to install msgpack-rpc-python

pip install msgpack-rpc-python

Msgpack-rpc-python includes a bunch of really helpful packages. It includes msgpack-python which Airsim requires as well as stuff like tornado which helps to communicate with servers, like the Splunk server we already set up,

Now we should be all good to download the rest of the libraries, so simply run the following commands to install all of the ones required for the two files.

pip install airsim

pip install matplotlib

pip install keyboard

pip install requests

pip install pytz

With all of these downloaded, you should now have no errors in the bottom left. If you do, check what the error is to figure out if anything didn’t install correctly and such. 
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You can also run the following command to see all of the libraries you have installed, which should look like this.

pip list

[image: ]

[bookmark: _Toc1239260139]             3.4 Task 4: Understanding Python Files

Now that we have all of the libraries installed, it is important to know what each of the files does. Let’s start with the first file we downloaded, which was the navigate file.

Navigate does a variety of very important steps and is what allows us to move the drone around using our keyboard. First, for navigate to do anything we must already have our Airsim environment open so that we can see the drone. Navigate will find and connect to the Airsim client we have running on our device. Interestingly, if you have multiple different users connected with an open Airsim environment, it will connect to one of them so ensure only one user has Airsim open on your device.
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Once navigate is connected to the Airsim environment you have open, it will get control over the environment so that your commands will be registered. You will notice that you will not be able to move during the first seconds or so before the drone takes off, so this is what is occurring then. 

Once navigate has control over the environment, it will take off the drone and you will be able to fly around however you like! 

[image: ]

The rest of the file is mainly controls and math to calculate all of the values within the simulation, so not super relevant but still fun to look at. At the very end of the navigate file is the code for landing, which will occur if you press “\\”. This will also disable your ability to control the drone, so only do this when you are done.

[image: ]

Now that we have covered the navigate file, let’s talk about the data file. This file is what will allow us to take the data from Airsim and bring it into Splunk, so it plays a very important role as well. After all, what is the point of all of this if we don’t get any data to work with?

Most of this file is just the technical backend to gather and send the data, but there are two very important parts of this file that we will need to remember later. The first piece is “splunk_token”, which tells the file where to send the data in Splunk over HTTPS.

[image: ]

The second important piece of this file is “index” under “payload”. This is where you're going to be storing the data, so you must get this right so that your data is in the correct location.
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Everything else in this file relates to how the recording starts, what is recorded, and such. You may notice that some functions are commented out in this file. That is because we are not utilizing these functionalities, such as LiDAR during this lab. This information becomes relevant when you want the drone to fly autonomously and need to see the distance objects are away, but you will be manually flying the drone in the next lab section.

[bookmark: _Toc1461531517]4. Submission details

You may now complete questions 5-9 on the Lab S05 quiz document. After you have completed these questions, you can move onto part C!

[bookmark: _Toc93563354]5. Conclusion

In this lab, we were able to successfully setup Virtual Studio Code and our two Python files. Now that we have done both of these steps, it is time to move onto Part C where we will put everything together to get flight data into Splunk for analysis.
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