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Compact Disk Selector
	During my computer science final project, I learned how to program graphical user interfaces (GUIs) more effectively and how to program in Python.  These aspects of computer science were useful for me to know given my limited experience using both.  I harmonized learning both of these aspects by creating a compact disc selector, something whose creation would be relevant and useful for my life.  The framework I decided to use for the GUI was Qt6’s Python wrapper., and some unique technologies I used during this project were the heapq and the QCompleter class to create search suggestions.  These search suggestions worked off the information provided in the tab-separated values file (tsv) I created to hold all the information about each album.  Not everything went the way I would have liked, however, as I faced numerous challenges along the way.  These included truncating text in a QLabel to prevent the label from expanding, refactoring my code to get rid of duplicated sections, and breaking up the program into multiple files for easier readability.  These challenges were able to teach me a lot about computer science.  I also received a lot of useful feedback and was able to pivot my development based on others' opinions.  Moreover, now that the CD selector is finished, I can look back on my path to get here and spot things that I should have done differently.  All in all, senior project in computer science helped me grow significantly as a programmer and showed me a glimpse of what programming in the real world looks like.
	I love listening to CDs, and luckily, the car that I drive has a CD player built into it.  Sometimes I want to listen to certain songs made by particular artists, however, there is always a challenge I have to overcome.  The problem?  In my garage, I have different storage holders of CDs that combined contain around 250 different albums.  I have so many that it is hard to find the ones that I want to listen to.  I also have little idea which songs are on which albums, how long each one lasts, and so much more information about them.  My solution, program a compact disc selector to help me find what I am looking for in a time-efficient way.
	For my final project, I decided to program a compact disk selector to help the user find out which CD they should listen to.  On the right of the GUI, the user is given 6 different filter options.  These options give the user the ability to filter by artist, title, runtime, song count, song name, and release year.  Search suggestions appear when using a filter cell that takes in a string.  The current unfiltered options appear on the left side of the screen, with a large image of the album cover on top, and a list of information about the current record on the bottom.  This area also contains the number of CDs that have not been filtered out yet, as well as which one of the unfiltered CDs the user is looking at.  There are two arrows on either side of the album cover so the user is able to click through all of the unfiltered options.  The last features include the ability to play a demo of the album and to add or edit any song of the user’s choosing.
	In CS120 and CS122, I programmed in Java both simple and complex GUIs.  However, after this class, I never touched them again.  This is why I wanted my project to have a user interface, so I could refamiliarize myself with them and in turn become a better programmer.  I also have barely programmed in Python, a language that continuously comes up during my job search.  As a result, I had a drive to learn this language so I could be better suited for more careers in the computer science field.  I worked with Python throughout this summer, so I was not totally inexperienced with the language, but I still had a way to go.  What helped me learn was watching YouTube videos to get the general syntax down and then working through online practice problems on sites like Coding Bat and Leetcode to let the lessons sink in. 
[bookmark: _GoBack]	To make the GUI, I decided to use the Python wrapper for Qt6, known as PyQt6.  This framework was easier for me to use, as it reminded me of the older programs used in my first 2 Java classes.  I used a combination of horizontal and vertical boxes to align all the different widgets how I wanted them to be.  QLabels and QEntryBoxes were also very useful elements, as I would place a QLabel right above a QEntryBox, describing to the user what the text box did.  QPushButtons were useful when QEntryBoxes didn’t make sense.  Buttons helped the user cycle through the remaining albums, add new albums, edit existing ones, and play song demos.  QListWidgets were another element that I used.  I incorporated them into the main screen, to show off all of the songs on a specific album and for the adding and editing modes.  When adding an album, every song on the new album would appear on a list widget to clarify for the users all of the songs they added.  This was similar for editing albums.  The user could select a song on a list widget and either remove it or edit its contents.  For actually playing the song demos, QSoundEffect was my go to.  I created a player object with it and used it with QUrl to grab a local URL to play.  PyQt6 had a lot of widgets for me to make my user interface look exactly how I wanted it to.
	A unique feature that I added to this program was the ability to  pull up search suggestions based on what the user typed into the entry box.  To do this, I used QCompleter objects and heapq.  After tagging every possible search result with a distance from the target string, I was able to use the heapq class’s nlargest method to efficiently grab the closest 5 options.  After grabbing the closest 5, I added them all to a QStringListModel that was in turn used as the model for the QCompleter to display.  I disabled case sensitivity for the QCompleter as I assumed the user would normally be typing in queries in all lowercase and also set the completion mode for the QCompleter to UnfilteredPopupCompletion, as I always wanted the top 5 results to display, no matter how far away the search string’s distance was.
	The type of database that I decided to use was a tab separated values list.  I was originally going to use a comma separated list, but because so many songs and titles contained commas in them, I decided to go for tabs instead.  Each row in the tsv file represents a new album in the database.  The rows in the file sort albums alphabetically based on the name of the artist, starting with ACDC down to the Eagles.  The first column has the artist, semicolon, album title.  The second column has the release year, and each column after that has a song name, semicolon, song runtime.  This structure made it easy for me to copy the file into the Python version of a 2D array, a list of lists.  In addition, I have another tsv file that is responsible for the user added albums.  Whenever the user adds a song to the database, instead of mixing it with the default database, I add it to its own.  This was done so that I could easier distinguish between the user albums and the default ones.  I also used two additional databases.  These were both held in two folders, one containing a list of jpg files for every album cover and another holding a list of wav files for all of the song demos.  If the user wanted to edit a song cover, they could do that.  This new song cover is added to its own folder sperate from the default one.  I did it this way to easier distinguish between the user added covers and the default ones.
	Something that was unexpectedly very difficult for me to program was truncating text in a QLabel.  A problem I noticed very early on while creating the GUI was that the QLabel’s size would dynamically change sized based on the length of its contents.  This was a problem because not only did it look unprofessional having the QLabels constantly growing and shrinking, but also because they would interfere with my QListWidget.  Whenever the user was displaying an album with a long title or artist name, the growth in the QLabel would actually result in the shrinking of the QListWidget.  This made it hard to read which songs were contained in each individual album.  I was eventually able to fix this problem by using QFontMetrics to know how wide the text would appear on the screen.  From there, I could call the elided text method to truncate the text such that the label would not grow and then throw a set of ellipsis at the end for professionalism.  After getting the text to truncate properly, I needed a way to remember the original text so that I could scroll it.  This is where the QLabel class’s method set property came in handy.  I could set a property in the QLabel called “origText” and have it hold on to the original value of the string.  Then, whenever I would need to know what the original text was for scrolling purposes, I could call the property method with “origText” as the parameter to remember what the string held.
	The next challenge I faced was refactoring my code.  When I first programmed the CD selector, I made very large methods and had a lot of repeated code.  To make my code more readable, I decided to go through it and factor out repeated code by putting it into methods.  My struggle in doing this was to separate the GUI elements of the program with the more arithmetic parts.  For example, I commonly would print an error message to the terminal, set that error message to a label, and then truncate the message if it was too long for the label.  These three lines of code appeared numerous times throughout my program.  After noticing this, I was able to make a set and truncate label method and place those three lines in there.  Now, wherever those multiple lines of code would be are replaced with a single line of code.  Another thing I factored was my main method.  Before allocating much of it into methods the main method was hundreds of lines long.  What helped me shorten it was natural line spaces I placed in my code, implying that everything in that section was working towards the same goal.  For example, I factored out an area that created the top left of the GUI, same with the bottom left, and so on.  My program became much easier for me and in extension the user to read after factoring.
	The last major roadblock for my programming project was converting a single file of code into multiple files.  I tackled this problem by first dividing my program into three files, a main file, a GUI file, and a database manager file.  The main file is simple.  It calls on the GUI file to create the interface.  In addition, the GUI file also calls on the database management file whenever it needs to filter out songs, add songs back in, and so on.  What took me a long time to fix was separating GUI and database methods.  In my original version, methods were always a combination of both.  I would read through the database and mess with GUI components in the same method.  This made unit testing a nightmare, because whenever I wanted to check if functions were working, I would need to pass in numerous interface components.  I was able to fix this by more or less sub classing files.  The main function knew about the GUI file and that in turn knew about the database file.  I also created a fourth file for algorithms that didn’t use the database but instead summed a list of songs, converted minutes and seconds into seconds and things of that nature.  This made it easier for me to organize methods and find things when I needed them.
	While I was in my development cycle creating my senior project, I would occasionally go in to office hours to get advice on other things I could add or different ideas on how to solve problems.  A lot of this advice led to me struggling but ultimately created a better project.  For example, I started my senior project using Tkinter rather than Qt6.  I never fully got the hang of using the interface and there were many other small things that repelled me from it.  For example, labels on the screen would not change width to fit their contents, leading to text disappearing.  This disability is in contrast to Qt6, whose labels do dynamically change to fit their contents and also allow for text to be elided and properties to be saved to them.  The strength of Qt6 drew me to it and rewriting all my code to get back to the point I was at was ultimately worth it.  I also got the idea to add cycling radio-like text to my list boxes.  This was a really unique idea I had not thought of prior so I decided to implement it.  Working with Qt6 was very helpful for this task as all QLabels have a setProperty function.  This was very helpful as I could constantly create new substrings based on the original text stored in my custom property.  One final piece of advice I got during office hours was to not spend all my time data harvesting.  Something I was told early on was to not spend all my time working on data harvesting, as the senior project is ultimately about the features added over the course of the semester rather than the number of elements it can look at.  I ultimately created a database with 85 elements in it, times 3 to include all the respective jpg files and wav files.  Stopping here saved me time as my ultimate plan was to make a database with 250 elements in it.  I am proud of the length of the database because I can be confident its size ultimately led to more edge cases and bugs being discovered.
	Now that I am done with my senior project, the biggest thing I learned was the importance of planning before coding.  Although I wrote down everything I wanted to do in my proposal, I never wrote it down how I would have done in code.  If I were to pseudocode before coding, it is likely I would have noticed inefficient ideas and thought of ways to simplify code.  Another thing I would have done was spent more time researching how to use frameworks before jumping right in.  When I started, I used a bunch of grid boxes rather than just vertical and horizontal boxes.  This made my code look more confusing than it needed to and I wasted a lot of time going back and converting all the grid boxes back to horizontal and vertical boxes.  Prior planning could have also changed my mindset during the programming processes.  Instead of being concerned with the aesthetics of the program I could have been more focused on making it able to do more things.  I wasted a lot of time trying to make my GUI dynamically resizable so it would look good in full screen mode.  I was never able to get this to work and I wish I would have spent more time focusing on adding more features instead. 
	If I could go back and start my senior project from the beginning, I would firstly start immediately with different files.  I would have one file with all of the GUI programming, another file with all of the database management, and a main to harmonize them.  The way I programmed my project originally was all in one file and I combined algorithm code with GUI code.  This was a headache to untangle and took a long time to complete.  If I would have started with the multiple files, my code would have been more readable and I’m sure that debugging and readability would have not have been as major as issues as they were.  My unit tests would have also been easier to test, as all my methods would have a very specific purpose, and the more algorithm-based methods would not have been intertangled with user interface objects.  Along with the additional files, I would have thought of my program in terms of methods rather than one big block.  My program had a lot of duplicated code scattered in it and it was difficult to scan the files and round up code that should be in a method.  Doing this earlier rather than later would have also made adding more features easier as my code would have been more readable from the start.
	In conclusion, I was able to ultimately create a program that covered the main goals I wanted it to.  My compact disk selector is able to successfully read through a file of albums and only display relevant options based on the applied filters.  PyQt6 was a great framework to work with and simple enough for me to get the hang of it.  I am proud of my search suggestions feature I implemented using a heapq and QCompleter.  During the development cycle, I was able to work through numerous challenges including successfully truncating and cycling text, refactoring repeated code into methods, and up the program from one long file to 3 manageable length files.  I always kept feedback to heart and altered the trajectory of my program based on it.  Senior project in computer science taught me why it is so important to plan before coding, work on functionality before looks, and get the minimum viable product done before worrying about anything else.  All in all, I will now be able to use the technical abilities I learned and apply those to future projects I have outside of my collegiate career.
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