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Task 1:
Objectives
1. Review the Python Installation
2. PIP and Python Virtual Environments
3. Sharing your VE
4. Task to complete
Required Resources
Host computer with DEVASC VM.
Instructions
1. Launch the DEVASC VM
(If you have not already completed Lab 1 – Install DEVASC VM)

2. Review the Python Installation

These commands give you basic methods for learning more about the local Python environment. 

2.1. In the DEVASC VM, you can check the version of Python already installed with the python3 -V command.
devasc@labvm:~$ python3 -V
2.2. To see the directory for the local Python environment, use the which python3 command.
devasc@labvm:~$ which python3
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3. PIP and Python Virtual Environments

3.1. What is PIP? What is its purpose? 
Do research and discuss with your group and document your understanding.
(The answers for this are open in Moodle Discussion Forum)




To install a Python virtual environment, use the venv tool in Python 3 and then activate the virtual environment, as shown in the following steps.
3.2. Create a Python 3 virtual environment.

3.2.1. Inside the DEVASC VM, change the labs/devnet-src/python directory.
devasc@labvm:~$ cd labs/devnet-src/python/

3.2.2. Enter the following command to use the venv tool to create a Python 3 virtual environment with the name npenvt. The -m switch tells Python to run the venv module. The name is chosen by the programmer.
devasc@labvm:~/labs/devnet-src/python$ python3 -m venv npenvt
devasc@labvm:~/labs/devnet-src/python$
3.3. Activate and test the Python 3 virtual environment.

3.3.1. Activate the virtual environment. The prompt changes to indicate the name of the environment you are currently working in, which is npenvt in this example. Now when you use the pip3 install command form here, the system will only install packages for the active virtual environment.
devasc@labvm:~/labs/devnet-src/python$ source npenvt/bin/activate
3.3.2. Run the pip3 freeze command to verify that there are no additional Python packages currently installed in the npenvt environment.
(npenvt) devasc@labvm:~/labs/devnet-src/python$ pip3 freeze
3.3.3. Now install the Python requests package within the npenvt environment.
(npenvt) devasc@labvm:~/labs/devnet-src/python$ pip3 install requests
3.3.4. Re-enter the pip3 freeze command to see the packages now installed in the devfun environment.
Note: Your list of packages and version numbers may be slightly different.
(npenvt) devasc@labvm:~/labs/devnet-src/python$ pip3 freeze
3.3.5. To deactivate the virtual environment and go back to your system, enter the deactivate command.
(npenvt) devasc@labvm:~/labs/devnet-src/python$ deactivate
devasc@labvm:~/labs/devnet-src/python$
4. Check the current packages installed in the system environment.

4.1. Enter the system wide python3 -m pip freeze command to see what packages are installed in the system environment.
Note: Because Python 3 is invoked with the following command, you only use pip instead of pip3.
devasc@labvm:~/labs/devnet-src/python$ python3 -m pip freeze
4.2. If you want to quickly find the version of a package installed, pipe the output to the grep command. Enter the following to see the version of the requests package currently installed.
devasc@labvm:~/labs/devnet-src/python$ python3 -m pip freeze | grep requests
5. Sharing Your Virtual Environment
The output of the pip3 freeze command is in a specific format for a reason. You can use all the dependencies listed so that other people who want to work on the same project as you can get the same environment as yours.
A developer can create a requirements file, such as anyfilename.txt, by using the pip3 freeze > anyfilename.txt command. Then another developer can, from another activated virtual environment, use this pip3 install -r anyfilename.txt command to install the packages required by the project. 
5.1. Re-activate the npenvt virtual environment.
devasc@labvm:~/labs/devnet-src/python$ source npenvt/bin/activate
5.2. Send the output of the pip3 freeze command to a text file called anyfilename.txt.
(npenvt) devasc@labvm:~/labs/devnet-src/python$ pip3 freeze > anyfilename.txt
5.3. Deactivate the npenvt virtual environment. You can use the ls command to see that the anyfilename.txt file is in the /python directory. 
(npenvt) devasc@labvm:~/labs/devnet-src/python$ deactivate
devasc@labvm:~/labs/devnet-src/python$ ls
5.4. Create and activate a new Python virtual environment called npnew.
devasc@labvm:~/labs/devnet-src/python$ python3 -m venv npnew
devasc@labvm:~/labs/devnet-src/python$ source devnew/bin/activate
5.5. Use the pip3 install -r anyfilename.txt command to install the same packages that are installed in the npenvt virtual environment.
(npnew) devasc@labvm:~/labs/devnet-src/python$ pip3 install -r anyfilename.txt 
5.6. When entering pip3 freeze in the devnew environment, you should see the following output.
(npnew) devasc@labvm:~/labs/devnet-src/python$ pip3 freeze
5.7. Deactivate the npnew virtual environment.
(npnew) devasc@labvm:~/labs/devnet-src/python$ deactivate

6. Task to complete and submit
Make a group of 3-5 students and complete the following task
Team Name:
	Student ID
	Name
	Tasks Done

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Team Members:










Task 1
Look at the below code:
def sort_numbers():
    num1, num2, num3 = [int(input(f"Enter number {i}: ")) for i in range(1, 4)]
    numbers = [num1, num2, num3]
    numbers.sort()
    print("Sorted numbers:", numbers)
sort_numbers()
6.1.1. What is the outcome of this Program?

6.1.2. As a Team, you want to do a minor amendment to the above code and add an output to list largest number to smallest number, what will be your modification?
Task 2
Look at the below program:
#include <iostream>
#include <vector>
#include <algorithm>
int main() {
    std::vector<int> marks;
    int mark;
    std::cout << "Enter student marks (Enter -1 to finish): " << std::endl;
    while (true) {
        std::cin >> mark;
        if (mark == -1) break;
        if (mark < 0 || mark > 100) {
            std::cout << "Invalid mark, mark must be between 0 and 100." << std::endl;
            continue;
        }
        marks.push_back(mark);
    }
    if (marks.empty()) {
        std::cout << "No valid marks were entered." << std::endl;
        return 0;
    }
    int sum = 0;
    for (int i : marks) {
        sum += i;
    }
    double mean = sum / (double)marks.size();
    int min_mark = *std::min_element(marks.begin(), marks.end());
    int max_mark = *std::max_element(marks.begin(), marks.end());
    std::cout << "Mean: " << mean << std::endl;
    std::cout << "Minimum: " << min_mark << std::endl;
    std::cout << "Maximum: " << max_mark << std::endl;
    return 0;
}


6.2. What is the outcome of this Program?


6.2.1. As a Team, simplify the above code and rewrite using python. Record your code and the output?

6.2.2. As a Team discuss, the importance of writing/ following good code practice.
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6.3. Groupwork Reflections
For both the above tasks (Task 1 & Task 2)
6.3.1. Did your team consider SDLC methods in this work? If yes, what approach was discussed? Justify. If no, assume your answer is hypothetically yes and answer.



6.3.2. What are the challenges you faced (individually)?


6.3.3. Did you raise your concern with your Team? How did your team support you to address your concern?


6.3.4. Did anyone in your team raise any concerns? If so, as a Team how did you manage to address this?


End of document. 
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