Create an interactive data binning program. The program should:
· Read data from a (user-specified) file, and then
· Interact with the user via a simple menu interface, allowing them to:
· specify the size of the bins to be used
· display the frequency analysis based on the current bin size
· save the results to a file

Reading and writing data to and from files
Complete the specification of the read_from_file and write_to_file functions.
· read_from_file(filename) should take a string (stored in the variable filename) and perform the following:
· Open the file named filename for reading. For this stage you may assume that the file exists and is readable.
· The file will contain a list of floats or the symbol '-' (representing no data), one per line. There may be negative numbers, but the floats will be to no more than 2 decimal places.
· The read_from_file function should return a list of floats, corresponding to the list in the file but ignoring the lines containing a single '-'.
· write_to_file(filename, binned_data) should take a string (stored in the variable filename) and a dictionary, binned_data, (see Stage 2) and perform the following:
· Open the file named filename for writing.
· Write the contents of binned_data to the file in the same format as specified in Stage 3: one bin per line with the bin ranges and number of items indicated.

Place the data into bins
Complete the specification of the bin_data function.
· bin_data(data, binsize) should take a list of floats (stored in the variable data) and a float (stored in the variable binsize) and output a dictionary representing the binned data.
· The output of the function is a dictionary whose keys represent the bins and whose values are ints indicating the number of data items in each bin. How you represent the keys is up to you - there are several acceptable approaches, but care should be taken to use a structure that is compatible with how the bins are used throughout the program.
· The bins should start from the smallest value in data and increase in multiples of binsize. So, if the smallest value in the dataset was 0.0 and the binsize was 5.0 then the bins would represent the ranges 0.0-5.0; 5.0-10.0; 10.0-15.0; etc. There should be no bins above the largest value in data. All bins between the smallest and largest values should be included - if they do not contain any data items, then they should have a count of 0.
· Bin ranges should be considered inclusive of their minimum value, and exclusive of their maximum. So 4.99 should be placed in the bin corresponding to the range 0.0-5.0, but 5.0 should be placed in the bin corresponding to the range 5.0-10.0.

Display the frequency analysis
Complete the specification of the display_freq_analysis function.
· display_freq_analysis(binned_data) should take a dictionary (stored in the binned_data variable) representing bins and the number of items they contain and print the output to screen in a human-friendly manner.
· The output is one bin per line, of the format: <bin_min> - <bin_max>: <bin_count>, so if the bin corresponding to the range 0.0 - 5.0 had 4 items in it, and the bin corresponding to the range 5.0 - 10.0 had 6 items in it, then the lines of output would look like: 
0.0 - 5.0: 4
5.0 - 10.0: 6

User interaction (menus)
Implement the interactive/executable part of the program.
· When the program starts it should prompt the user for a data file with Enter data file: 
· The program should then offer the user the following menu:
1. Set bin size
2. Display frequency analysis
3. Exit
Please enter your choice:
· If the user selects 1, the program should prompt the user with Enter bin size: and then return the user to the menu
· If the user selects 2, the program should display the frequency analysis (see Stage 3) based on the most recent bin size entered by the user (for this stage you can assume the user has entered a bin size). The program should then prompt the user with Save analysis to file? (Y/N). If the user selects 'Y' then the program should prompt the user with Enter file name: and save the data to the appropriate file (see Stage 1). After this, or if the user selects 'N', the program should return the user to the menu
· If the user selects 3, the program should exit using the exit() command 
· You may assume for this stage that only these options will be selected.

Code that is to be executed needs to be preceded by the line:
if __name__ == '__main__':
and then be indented so that it is in the body of the if statement. For example:
rather than:

input('Enter filename: ') 
print(42) 

you should have:

if __name__ == '__main__': 
input('Enter filename: ') 
print(42) 

This will suppress the executed code when the file is imported during testing.

User interaction (error handling)
For this stage you need to implement some simple error handling to manage user expectations at certain key points.
· If the user initially enters a filename that is not available for reading, the program should output File not available and prompt the user for another filename.
· If the user selects an option other than 1, 2 or 3 from the main menu, the program should output Not a valid option and present the menu again
· If the user selects option 2 from the main menu before setting a bin size, the program should output Please set a bin size first and present the menu again.
· If the user selects something other than 'Y' or 'N' when asked if they want to save the analysis to a file, then the program should output Not a valid option and present the question again.

Subjective component
In addition to the above tasks, your code will be inspected by your OL and evaluated on its adherence to good coding practices. Particular attention will be on the following aspects of your code:
· Documentation: Appropriate use of comments
· Modularity: Appropriate use of functions (Note: if appropriate you should define your own functions outside of those outlined above)
· Readability: Appropriate use of variable names
· Structure: Appropriate code layout so that the program flow is clear

Sample interactions
Enter data file: data01.txt
1. Set bin size
2. Display frequency analysis
3. Exit
Please enter your choice: 3
[bookmark: _GoBack]Enter data file: data03.txt
1. Set bin size
2. Display frequency analysis
3. Exit
Please enter your choice: 1
Enter bin size: 0.5
1. Set bin size
2. Display frequency analysis
3. Exit
Please enter your choice: 2
-0.1 - 0.4: 4
0.4 - 0.9: 0
0.9 - 1.4: 2
1.4 - 1.9: 0
1.9 - 2.4: 1
2.4 - 2.9: 0
2.9 - 3.4: 0
3.4 - 3.9: 1
3.9 - 4.4: 0
4.4 - 4.9: 1
4.9 - 5.4: 0
5.4 - 5.9: 1
Save analysis to file? (Y/N) Y
Enter file name: data03_out.txt
1. Set bin size
2. Display frequency analysis
3. Exit
Please enter your choice: 3

Enter data file: non_existent_file
File not available
Enter data file: data02.txt
1. Set bin size
2. Display frequency analysis
3. Exit
Please enter your choice: 2
Please set a bin size first
1. Set bin size
2. Display frequency analysis
3. Exit
Please enter your choice: 1
Enter bin size: 5
1. Set bin size
2. Display frequency analysis
3. Exit
Please enter your choice: 2
0.0 - 5.0: 8
5.0 - 10.0: 9
10.0 - 15.0: 5
15.0 - 20.0: 3
20.0 - 25.0: 5
25.0 - 30.0: 3
30.0 - 35.0: 4
35.0 - 40.0: 5
40.0 - 45.0: 1
45.0 - 50.0: 8
50.0 - 55.0: 5
55.0 - 60.0: 4
60.0 - 65.0: 6
65.0 - 70.0: 4
70.0 - 75.0: 4
75.0 - 80.0: 6
80.0 - 85.0: 3
85.0 - 90.0: 4
90.0 - 95.0: 5
95.0 - 100.0: 8
Save analysis to file? (Y/N) X
Not a valid option
Save analysis to file? (Y/N) N
1. Set bin size
2. Display frequency analysis
3. Exit
Please enter your choice: exit
Not a valid option
1. Set bin size
2. Display frequency analysis
3. Exit
Please enter your choice: 3


Files deemed suitable for input have been attached as part of the scaffold.



