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Michelle Gordon

BSIS student with intention to apply to co-terminal
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Interests in software development, web development,
Raspberry Pi, and UX design.

Executive Summary

Introduction:

Spotify is a pioneer of music streaming services with a large customer base.
Customers have come to enjoy the ability to listen to any song, album, or
playlist on demand and have the option to upgrade to Spotify's paid premium
subscription for ad-free listening at a low monthly cost. Customers
particularly enjoy the ability to create their own playlists, or follow playlists
curated by Spotify.

Playlists are incredibly valuable to our business. The number of playlists a
user creates or follows has been shown to be positively correlated with their
loyalty to Spotify. Without the ability to export playlists, moving to another
streaming service becomes a cumbersome prospect for our customers. They
would have to start over and create new playlists from scratch - one song at a
time. Thus, playlists are a valuable asset to Spotify.

Project P.E.P. n




Problem

Currently, there is no & " @buterasruel - Oct 26 v

g 2 2 2 2 having to sort spotify playlists out is kind of exhausting might be paying
functionality in our application someone for the job

that allows users to sort their O n O 2 ~
playlists alphabetically when in
their music library.
Pandora and other music
streaming services provide the
ability for their users to sort their AW, fouiou @Jouiino - Oct 30 5
lists in alp habetical order or by “}“’v‘*m y @S potify could u come up with an update that lets us alphabetically or
q “ ly played t laylist?
creation date. The fact that r;cemypaye s";”rpay ° X
Spotify lacks these features gives -
users incentive to try other music
platforms and erodes the loyalty
of our customers.
As previously mentioned, an Pretty Vape Machine 44 @ @shigbit2 - Oct 23 v

i wish spotify had a way to like, tag songs in playlists. put a tear emoji on

increase in number Of playlists them if they're sad, a sun if its happy. would make it easier to sort things.

increases customer loyalty. Q1 ! Q o
However, it simultaneously Show this thread

increases the level of frustration

for our customers as well. Once a l
user hits a certain number of

playlists, trying to find the correct
one to add a new song to quickly
becomes an exercise in futility.
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Solution

Project P.E.P. will build multiple features onto the playlist module of the Spotify
app. Users subscribed to our premium service will have access to all of the new
features. Free users will have access to a limited subset of features. Thus, this
project will enhance Spotify's usability and utility for our users with the added
bonus of providing additional incentives to subscribe to our premium service.

Project P.E.P. will be a module housed within the Spotify app that will interact
with other modules of the app and the user music library database. The features
provided by this solution would include the following modifications to users’
playlists:

Premium:

-Add tags -Friend-based custom playlists -Sort by name or date
-Merge -Filter -Visual playlist identification

Free:

-Add tags -Friend-based custom playlists -Visual playlist identification

Outcomes

The outcome of implementing Project P.E.P. will appear as an increase in
Spotify's overall value by increasing its competitiveness with other music
streaming platforms while providing customers with a higher quality
experience.

Spotify's competitors include Pandora, Google Play, and Slacker Radio. These
companies all have free and paid customer tiers that have the following
features:

e Ad-free listening
e Search and play any song
e Subscribe to podcasts
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Unlimited skips

Offline listening

Make and share playlists

Custom radio stations for your mood or environment
Ability to sort radio stations or playlists by name or date

Spotify already has all of these features built into its platform with the
exception of being able to sort playlists by name or date. By adding
competitive features along with new features not available in other music
streaming platforms, Spotify will emerge as the most forward-thinking option.
Increasing the usability of Spotify's music library as well as adding advanced
features will produce more loyal customers, whether they are experienced or
new to Spotify. It is known that advanced features can become a liability if
they are frustrating and difficult to use. Therefore, Project P.E.P.'s focus on
usability, quick results, and intuitive feel will augment the value of the new
features.

The most tangible outcome will be an increase in paid subscriptions -
projected at a 30% increase. Due to implementing most of the new features
in the premium tier, users will be more enticed to subscribe to Spotify
Premium. Furthermore, creating a custom Friend Discovery playlist for users
adds a fun and social feel to the Spotify experience. In particular, it will
create an incentive for users to convince their friends to join, so that they can
all enjoy learning about each others’ music tastes.

Summarized benefits from implementing Project P.E.P.:

e Projected 30% increase in e More advanced features than
subscribed users competitor apps

¢ Increased customer e Enriched customer experience
satisfaction and loyalty ¢ Increased usability for both novice

e Fewer delays in finding and and experienced users

playing music
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Primary
Actors:

- Subscribed

Customers

These are customers that
pay for our monthly
premium membership.
Subscribing to the
premium membership
provides the perk of
unlimited ad-free listening
in addition to the features
already available to free
users.

n Free

Customers

Free customers enjoy a
wide range of features in
exchange for ads being
included in their listening
experience. Features
available include saving
songs and playlists to their
music library, curated
playlist suggestions, and
access to our podcasts.

Project P.E.P.

Secondary
Actors:

The rest of the Spotify
system will be interacting
with the playlist module to
provide information about
user music libraries,
curated playlists, user
history, user authentication,
etc. as needed.




Requirements
Gathering

Methods

| used a combination of two methods: discussion groups and surveys.

| decided to use Twitter to host the discussion group. | saw that a large subset
of our users prefer to submit feedback to us via twitter, and so thought it would
be a great opportunity to solicit requirements. Ultimately, | ended up collecting
over five thousand tweets and extracted them from Twitter for analysis. The
discussion group was setup through a prompt in the following tweet:

"Hey #Spotify Users! We want to
hear from you!l Tell us what kind of
features you want to see integrated
to your playlists using #DearSpotify

You have 72 hours, go!”

The surveys were employed as a pop-up window when users had the Spotify app
open. It was a short five-question survey designed to be filled out quickly. The
survey is shown on the following page (Pg. 10) in its entirety.
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Morning PLAYLIST

Morning Commute

>y Spotify «

PLAY

Spotify Survey

Help us get a sense of opportunities improve our service!
This survey should only take 20 seconds to complete.

How long have you used Spotify?

(O 0-1justsigned up
O 1-2years
O 3-4years
O 56years
O 7-8years

What is your favorite thing about using Spotify?

Your answer

How many playlists do you currently have in your library?

Choose

What would you like to be able to do with your playlists?

Your answer

On a scale of 1-10, how much would adding that feature increase your enjoyment
of the Spotify app?

1234567891

Would barely make any OOOOOOOOOO Would extremely increase

difference enjoyment
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Findings & Priorities

The findings from the survey were comparable to the info | received from the
Twitter discussion group. In both cases, sorting the playlists alphabetically
scored the highest with regard to what feature users wanted implemented
most. From the surveys, | also learned that the length of time with Spotify
seemed related to the number of playlists users have.

The survey information combined with the Twitter discussion information
confirms that Project P.E.P. is focused in the right direction. The next step is
to use the data collected to narrow down the requirements into a more
focused set of deliverables. You will see later in this document, that the
collected user stories have been pared down into a set of five "must-haves”
that will be the emphasis of this project going forward. Additionally, these
five items have been sorted into free or premium features.

Length of Time With Spotify

How long have you used Spotify?

@ 0 - ljust signed up
28.6% @® 1-2 years
3-4 years
® 5-6 years
@® 7-8 years
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Number of Playlists in Library

How many playlists do you currently have in your library?

® 0-10

@ 11-40
41-80

@ 81-100+

28.6%

Most Wanted Feature

What would you like to be able to do with your playlists?

(42.9%)
(28.6%)

(14.3%) (14.3%)

color code them merge them sort them alphabetically sort them by date
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High-Level Scope Boundary

User Stories

As Functional or
A/An | want So That Acceptance Criteria Non-Functional
User to be able to change it is easier for me to find Add ability to sort playlists by F
how my playlists are  the playlist | want to listen  name, date added, as well as
organized to ability to filter out spotify
created playlists or user created
playlists
User the sorting to happen | don't have to wait to Sort must complete within 0.5 NF
instantaneously listen to my playlist seconds
User  Create another playlist | don't have to create one Add ability to duplicate and F
based on the ones from scratch if | want to merge playlists.
already in my library include songs | already
have in my playlists
User To be able to visually | can easily find my Add ability for user to upload an F
identify my playlists by  playlists without having to image for their playlist icon
icon instead of text use as much screen space
User It want it to be easy to so that it doesn't look add instructions in the upload NF
create a good quality pixelated or distorted screen that tells user of correct
playlist icon image size, resolution, and
format
User get song suggestions so that | can discover new  Analyze friends' music libraries F
based on my friends’ songs to add to my playlists  and create weekly discover
music preferences and learn what music my playlist for user based on
friends like friends’ music tastes
User to beableto categorize so that | can easily search Box at the bottom of user 7
my playlists in multiple for them by moods, genres, playlist available for users to
ways etc insert tags separated by
commas
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Use Case Diagram

Tag playlist

s‘;\?},o/o

NN

s ~

Check for
duplicate tags
. Listen to songs
based on friends' < S
music tastes ~ ok,
CN
~ N Y

Generate weekly
curated "Friend
Discovery" Playlist

Free User

Transform
playlists

Duplicate
Playlist

Check for
duplicate playlist
name

Merge
Playlists

Change view
of playlists
Subscribed
User
Playlists

Sort Playlists

Set image as

playlist icon
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Use Case Narratives

The following pages contain narratives that correspond to the Use Cases shown
on the Use Case Diagram.

Last revised 11-11-19

Description This use case describes the steps required to add category tags to their playlists for searching purposes.
Actors Free user, Subscribed user

Pre-condition The user must be logged in and have at least one playlist in their library.

Post-condition The user's playlist now has category tags in its metadata to make searching easier.

Other business rules (if any)

1. The user clicks into the text box at the bottom of the screen to activate the cursor.
2. The user types tags for the playlist separated by commas, and in the following format: #tag_goes_here [Extends: Tag already exists.]
3. The tags are autosaved as they are typed.

4. Use case terminates.

Variations in success flows

user may also edit or delete any previously entered tags.

Alternate Paths (Extensions/Exceptions)
2a. Tag already exists
2a.1. System prompts user to re-enter new tag.
2a.2. If user enters unique tag, return to 3.
2a.3. If user chooses to cancel the operation, the use case terminates.

List related use-case names

Check for duplicate tags

Last revised 11-11-19

Description This use case describes the steps required for the Spotify System to check for duplicate playlist tags.
Actors Spotify System

Pre-condition The user must have at least one playlist

Post-condition The system will notify the user if the tag already exists in the playlist's metadata.

Other business rules (if any)

1. The Spotify system receives a playlist tag from the user.

2. The Spotify system check's the playlist's saved tags to see if the tag already exists.
3. The Spotify system notifies UCN1 (tag playlist) if the tag is unique or already exists.
4. The use case terminates.

Variations in success flows

Alternate Paths (Extensions/Exceptions)

Tag playlist
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Last revised 11-11-19

This use case describes the steps required for the user to listen to a custom playlist based off of friends’
Description music library.

Actors Free user, Subscribed user, Spotify system
Pre-condition The user must be logged in and have at least one friend.
Post-condition The user has a weekly friends discovery playlist in their music library.

Other business rules (if any)

1. The Spotify system generates a weekly playlist comprised of songs listened to and collected by user's friends.
2. The user listens to the playlist.
3. Use case terminates.

Variations in success flows

Alternate Paths (Extensions/Exceptions)

List related use-case names

Generate weekly curated "Friend Discovery” playlist

Last revised 11-11-19
This use case describes the steps required for the Spotify System to create a weekly playlist inspired by the
Description user's friends’ musical tastes.
Actors Spotify System
Pre-condition The user must have at least one friend with at least one playlist.
Post-condition The user will have the "Friend Discovery" playlist available in their library, which is updated weekly.

Other business rules (if any)

1. The Spotify system analyzes the songs in the user's friends’ music libraries to determine songs that might match the user's interests based
on rhythm, tonality, and vocal style. It also looks at the most replayed songs in the friends’ music libraries.

2. The Spotify system generates a playlist of 50 songs to put into that week's "Friend Discovery” playlist which is found in the user's music
library.
4. The use case terminates.

Variations in success flows

Alternate Paths (Extensions/Exceptions)

List related use-case names

Listen to songs based on friends’ music tastes
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Last revised 11-11-19

This use case describes the steps required for the user to transform one or more playlists into a new
Description playlist.

Actors Subscribed user
Pre-condition The user must be logged in and have at least one playlist.
Post-condition The user's Library now has a new playlist based off of a parent playlist(s).

Other business rules (if any) The user must be subscribed to Spotify's premium account

1. The user chooses to duplicate or merge or duplicate playlists.

2. The user chooses which playlist(s) to include in the operation.

3. The system prompts the user for the new playlist name. [Extend: Playlist already exists with that name.]
4. New transformed playlist is created.

5. Use case terminates.

Variations in success flows
1. The duplicate option can also be accessed from the user library by clicking on the option button next to the playlist name.

Alternate Paths (Extensions/Exceptions)

3a. Playlist already exists with that name.
3a.1. System prompts user to re-enter new playlist name.
3a.2. If user enters unique name (no other playlist has same name), return to 4.
3a.3. |f user chooses to cancel the operation, the use case terminates.

1a. Duplicate Playlist

1b. Merge Playlists

Check for duplicate playlist name

Last revised 11-11-19

Description This use case describes the steps required for the Spotify System to check for duplicate playlist names.
Actors Spotify System

Pre-condition The user must have at least one playlist.

Post-condition The system will notify the user if another playlist exists with the same name.

Other business rules (if any)

1. The Spotify system receives a playlist name from the user.

2. The Spotify system check’s the user's music library to see if the name is already in use with another playlist.
3. The Spotify system notifies UCN3 (Transform playlists) if the playlist name is unique or already in use.

4. The use case terminates.

Variations in success flows

Alternate Paths (Extensions/Exceptions)

Transform playlists

Project P.E.P. 17




Last revised 11-11-19

Description This use case describes the steps required for the Spotify System to merge the user's selected playlists
Actors Spotify System

Pre-condition The user must have at least two playlists.

Post-condition The system will create a new merged playlist.

Other business rules (if any)

1. The user selects the merge option via UCN3 (Transform playlists)
2. The spotify system prompts the user to select which playlists to merge from a list of the user's playlists.
3. The spotify system combines the songs from the selected playlists into one new album.

4. The use case terminates.

Variations in success flows

Alternate Paths (Extensions/Exceptions)

List related use-case names

Change view of playlists

Last revised 11-11-19

Description This use case describes the steps required for the Spotify System to duplicate a user's playlist.
Actors Spotify System

Pre-condition The user must have at least one playlist.

Post-condition The system will create a new duplicated playlist.

Other business rules (if any)

1. The user selects the duplicate option via UCN3 (Transform playlists)

2. The spotify system prompts the user to select which playlist to duplicate from a list of the user's playlists.
3. The spotify system creates a new playlist with songs copied from the selected playlist.

4. The use case terminates.

Variations in success flows

Alternate Paths (Extensions/Exceptions)

List related use-case names

Change view of playlists
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Last revised 11-11-19
This use case describes the steps required for the user to change their view of playlists in their music
Description library through sorting or filtering.
Actors Subscribed user
Pre-condition The user must be logged in and have more than one playlist.
Post-condition The user's playlists are now sorted or filtered in the manner chosen by the user.

Other business rules (if any) The user must be subscribed to Spotify's premium account

1. User clicks on the filters button at the top-right corner of the music Library.

2. User chooses from Pop-up menu options: Sort by name, sort by date, filter user created, filter spotify created
3. System arranges view of playlists in manner chosen by user.

4. Use case terminates.

Variations in success flows
2. The user can click on either sort option multiple times to toggle the sort mode between ascending and descending.

2. The user can also apply these settings when choosing what playlist to add a song to.

Alternate Paths (Extensions/Exceptions)
2a. Filter Playlists
2b. Sort Playlists

Last revised 11-11-19

Description This use case describes the steps required for the Spotify System to filter the user's playlists
Actors Spotify System

Pre-condition The user must have at least two playlists.

Post-condition The system will update the user's library to only show the playlists in the chosen filter method.

Other business rules (if any)

1. The user selects a filter option via UCN4 (Change view of playlists)

2. The Spotify system hides all playlists except for the type selected in the filter option. (i.e. filter user-created will only show playlists created
by the user)

4. The spotify system stores the user's filter preference.
4. The use case terminates.

Variations in success flows

Alternate Paths (Extensions/Exceptions)

List related use-case names

Change view of playlists
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Last revised 11-11-19

Description This use case describes the steps required for the Spotify System to sort the user's playlists
Actors Spotify System

Pre-condition The user must have at least two playlists.

Post-condition The system will update the user's library to show playlists sorted in the order chosen by the user.

Other business rules (if any)

1. The user selects a sort option via UCN4 (Change view of playlists)

2. The Spotify system sorts the playlists in the user's library in the method chosen (by name or by date).
4. The spotify system stores the user's sort preference.

4. The use case terminates.

Variations in success flows

Alternate Paths (Extensions/Exceptions)

Change view of playlists

Last revised 11-11-19

Description This use case describes the steps required for the user to set an image as their playlist icon.
Actors Subscribed user

Pre-condition The user must be logged in and have at least one playlist.

Post-condition The user’s playlist now has an icon associated with it.

Other business rules (if any) The user must be subscribed to Spotify's premium account

1. User clicks on the "edit details" option from the options drop-down menu.
2. User clicks on "add image" button.

3. User selects image from their computer's file explorer.

4. User clicks on "save" button.

5. Use case terminates.

Variations in success flows

Alternate Paths (Extensions/Exceptions)

List related use-case names
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Project-Oriented WBS

Project P.E.P.

I

3. Database

— 1. Software

2. Hardware

3.1 Playlist
Services Database

2.1 Song Analyzer
Server

1.1 Tag Playlist

1.2 Create weekly
"Friend Discovery" 3.1.1 Store Sort
playlist Options
1.2.1 Song |
Suggestion X
3.1.2 Store Filter

Options
I

3.1.3 Playlist Tags

Generator Service

1.3 Transform

playlists
1.3.1 Playlist |
Name Verifier 3.1.4 Playlist icon
Service image paths
1.3.2 Merge
Playlists

1.3.3 Duplicate
MEWI

1.4 Change view

of playlists

1.4.1 Sort Playlists

i

1.4.1.1 By Name 1.4.1.2 By Date
1.4.2 Filter
Playlists
] [
[ |
1.4.2.1 Spotify 1.4.2.2 User
created playlists created playlists

1.5 Set image as

playlist icon
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Estimation

A Planning Poker meeting was conducted with managers from Spotify's development teams
to estimate the effort and labor needed for this project as well as its duration. We decided a
2-person team would be appropriate for the size of this project. Spotify uses the Agile
methodology for all of its development projects and has standardized the length of sprints
and maximum story points per developer at 2 weeks and 11 points, respectively. Shown
below are the results of the Planning Poker meeting.

| want So That Acceptance Criteria Points  Priority Sprint
to be able to change it is easier for me to find Add ability to sort 13 1 1
how my playlists are the playlist | want to playlists by name, date
organized listen to added, as well as ability

to filter out spotify
created playlists or user
created playlists

the sorting to happen | don't have to wait to Sort must complete 5 2 1
instantaneously listen to my playlist within 0.5 seconds

Create another playlist | don't have to create one Add ability to duplicate 8 4 3
based on the ones from scratch if | want to and merge playlists.

already in my library  include songs | already
have in my playlists

To be able to visually | can easily find my Add ability for user to 5 6 3
identify my playlists by playlists without having upload an image for
icon instead of text to use as much screen their playlist icon
space
It want it to be easy to  so that it doesn't look add instructions in the 3 7 3
create a good quality pixelated or distorted  upload screen that tells
playlist icon user of correct image
size, resolution, and
format
get song suggestions so that | can discover new Analyze friends’ music 21 3 2
based on my friends’ songs to add to my libraries and create
music preferences playlists and learn what weekly discover playlist
music my friends Like for user based on
friends’ music tastes
to be able to categorize so that| can easily search  Box at the bottom of 5 5 3
my playlists in multiple for them by moods, user playlist available
ways genres, etc for users to insert tags
separated by commas
Total Points: 60
Team Velocity: 22 Points
Sprints Needed: 2.7
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Schedule

The Project P.E.P. development team will consist of two members - one Sr.
Developer and one Jr. Developer. In addition to the six weeks (3 sprints) of
software development, they will need time for the following items: Song
Analyzer server setup, Playlist Services database setup, implementation, and
documentation. In total, we estimate our Project P.E.P. team will require nine
weeks to complete their tasks.

Please note that all activities on the following charts are in weekly format except
for the sprints which are two-week blocks.

Semester Activities

PROJECT TITLE Project P.E.P. COMPANY NAME Spotify
PROJECT MANAGER Michelle Gordon DATE 11/1/19
PHASE DETAILS NOV

11/4 -11/7 11/11 - 11/15 11/18-11/22 11725 - 11/29

DEC

12/2 - 12/8

Mo T W TH F Mo T W TH F Mo T W TH F Mo T W TH F

Mo T W TH F

- Feasibility Matrix
Selection
- Selection

- Work Breakdown Structure

Planning - Project Estimation

- Schedule

- Target Actors

- Requirements Gathering

- High-Level Scope Definition

- Use Case Diagram

Analysis

- Use Case Marrative

- CRUD Matrix

- Buy vs. Build Analysis

- Logical Models (ERD & DFD)

- Architecture

- Data Storage

Design
- Prototyping

- Forecasts
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Post-Semester Activities

PROJECT TITLE Project P.E.P. COMPANY NAME Spotify
PROJECT MANAGER Michelle Gordon DATE 11/1/19
PHASE DETAILS DEC JAN FEB
- 12/9 - 12/13 12/16- 1/10 1/13 - 1/24 1/27 - 2/7 2/10 - 2/14 2/17 - 2/21
- Playlist Services Database
1 Setup - Song Analyzer Server
- Software test environment
- Playlist organization Functions
2 Sprlnt 1 .......................................
- Optimize sort/filter speed
= - Generate "Friend discovery”
SPANEZ oyt
- Transform playlists functions
- Playlist tagging functions
4 Sprint 3
- Playlist icon functions
- Error-proof image uploads
- Implementation
5 Wrap Up
- Documentation

Labor Costs

The Project P.E.P. development team will consist of two members - one Sr.
Developer and one Jr. Developer. Due to the difference in salary between the
two developers, we have calculated the total labor cost as follows:

Title Hourly Rate Weekly Salary Project Cost (9 weeks of work)

Senior Developer $60 $2,400 $21,600

Jr. Developer $40 $1,600 $14,400
Total: $36,000

Project P.E.P.
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Logical ERD

The diagram below shows the data that will be stored in Project P.E.P.'s Playlist Services
Database. The entities within the dashed line boundary are some of the entities located
within the greater Spotify system that will interact with the Playlist Services DB entities.

Spotify Database Playlist Services Database
| PK | user_ID PK | store_sort_ID
‘ first_name I FK | library_ID
last_name sort_option
K-H- join_date date
‘ password time

Store_Filter_Options

PK | store filter_ID

FK | library_ID
fFK user_ID Contain filter_option
i date
| ey Are contained in
time
EH
= Contain
Are contained in
PL_Tags
PK | tag_ID
FK | playlist_ID
= ®+ PK | img_ID eF
FK | playlist_ID
img_path

e Auser can have 1 and only 1 library, and a library can have 1 and only 1 user.

e A user can create 0 to many playlists, and a playlist can be created by 1 and only 1 user.

e A playlist can be stored in 1 and only 1 library, and a library can store 1 to many playlists.

e A playlist can contain O to many tags, and tags can be contained in 1 and only 1 playlist.

e A playlist can contain 0 to 1 icons, and an icon can be contained in 1 and only 1 playlist.

e Alibrary is affected by O to 1 stored sort options, and stored sort options can affect 1 and only 1 library.

e A library is affected by O to 1 stored filter options, and stored filter options can affect 1 and only 1 library.
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Data Dictionary

The data dictionary shows the entities and attributes in the ERD diagram and explains the
function of each item. This includes all of the items within the scope of Project P.E.P.

Entity Attribute Description Format
Store Sort Options This entity stores the last sort option the user selected, so that when they come
—>0rt.Up back to their music library, it is still sorted the same way.
store_sort_ID Unique ID number for each user's sort activity SERIAL
Unique ID for user's music library from
library_ID Music_Library entity INT(10)
Stores the type of sort the user selected (1=by
sort_option name, 2=by date) INT(1)
date Date of when sort method was selected DATE
time Time of when sort method was selected TIME
This entity stores the last filter option the user selected, so that when they come
Store_Filter_Options back to their music library, it is still sorted the same way.
store_filter_ID Unique ID number for each user's filter activity SERIAL
Unique ID for user's music library from
library_ID Music_Library entity INT(10)
Stores the type of filter the user selected (O=none,
1=only show user playlists, 2=only show Spotify
filter_option created playlists) INT(1)
date Date of when the sort method was selected DATE
time Time of when the sort method was selected TIME
Subscribed users will upload images to create playlist icons. This entity stores
PL icon the path to where the image is stored on the server.
img_ID Unique ID number for each image that is uploaded. SERIAL
playlist_ID Playlist's unique ID from Playlists entity INT(10)
img_path location of the image file on the server IVARCHAR(MAX)
PL Tags This entity stores tags that users have applied to their playlists.
tag_ID Unique ID number for each tag entered by the user SERIAL
playlist_ID Playlist's unique ID from Playlists entity INT(10)
tag The actual tag entered by the user VARCHAR(30)

Project P.E.P.
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CRUD Matrix

The CRUD matrix is used to check that all data stores have a purpose and are
being used by at least one process. The letters in the cells indicate how
processes use the data stores: C = creates, R = reads, U = updates, and

D = deletes.

Program/Table

D1: Store Sort Options

D2: Store_Filter Options

D3: PL Icons

D4: PL_Tags

Add Tags to Playlist

CRUD

Music analyzer & Playlist Generator

Change View of Music Library

CRU

CRU

Transform Playlists

Add Playlist Icon

cu

Buy vs. Build Analysis

Project P.E.P. is both a simple project and a complicated project in that we are
not rebuilding Spotify as a whole, but adding a small yet intricate module to
the system to improve user interactions with their playlists. In considering
the best approach, the intricacies of Project P.E.P. and the importance of its
successful integration and maintenance outweigh the incentives to cut costs
or internal effort. | reviewed three options and considered their benefits and

risks.

Outsourcing

There is no question that outsourcing development internationally can cut
costs dramatically. A sampling of salaries for a Sr. Software Developer around
the world provided the following salary range:

e India- $15/hr
e Vietnam - $30/hr
e Ukraine - $35/hr
e Mexico - $55/hr

Project P.E.P.




In addition to saving on salary costs, outsourcing also cuts on HR costs for
things like employee benefits and administrative effort. There are also a large
number of risks involved with outsourcing. Communication and coordination
becomes complicated when managers and other team members are in
different time zones. There is increased time required due to on-boarding
and end-of-contract debriefing.

Lastly, there are two risks that are important to consider. First, when rolling
off contractors, it is very common to incur a loss of knowledge that then
impacts maintenance of the system. Second, and most important, is the risk of
proprietary information leaking out to competitors. Non-compete and non-
disclosure agreements are commonly used to combat proprietary disclosures,
but they are nearly impossible to enforce outside of the US. Considering the
competitive environment of music streaming services, this is a risk that
should be considered heavily.

Third Party Software

Integrating third-party software (or commercial packages) with customized
software is notorious for being difficult. This would definitely be the case
with Project P.E.P. because it is a feature-enhancement project for custom-
built software. The black-box aspect of this type of solution also requires on-
going maintenance provided by the software company while it is still in use.
This means that significant effort would have to be placed on maintaining a
good relationship with the vendor in order to secure quick response times if
something were to go wrong.

The only part of Project P.E.P. that would be compatible with third-party
software would be the song-suggestion generator service. It could run
separately from the Spotify system, and supply song suggestion data as
needed.

Build In-house

Building the system in-house appears to have the most benefits for our
organization. In-house knowledge of processes and business rules contained
by the development teams would cut out the need for on-boarding time or
training.
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One of the most important aspects about developing Project P.E.P. in-house is
the security of Spotify’'s proprietary information. By keeping the development
within Spotify, the chance of information being leaked is dramatically
reduced. Keeping the development in-house also keeps the knowledge in-
house. This becomes an important asset when it comes to maintaining and

upgrading software over time.

In order to make sure that all options were considered fairly, | used an
alternative matrix that would produce a weighted score for each option.

Option 1: n i Option 3: In-
Evaluation P k Option 2: Third- |_  _ P
. Outsourcing Score (1-5) House
Criteria . Party Software
Internationally Development
Technical:
Complex because it Simple because would Complex because it
will be custom built to already be built and will be custom built
Complexity 10 integrate with Spotify 20 would just need 4 40 to integrate with 20
system, but a small customization (if Spotify system, but
project possible) a small project
Lowest - In-house
Medium risk - possible expertise with
miscommunication of High risk - difficult to current system, and
. requirements due to integrate 3rd party keeping knowledge
Technical ; ) ;
Risk 20 language barrlers, and 60 software with custom 1 20 of newy system In- 80
possible loss of built enterprise house allows for
knowledge after System highest level of
project ends. control and
customization
Economic:
Cost 10 | within the US or using 50 i Y 3 30 , 30
: payment and a maintenance costs
in-house developers )
contract in the future
more time invested in
addition to
" Only time for only need time for
Time development and ) )
15 ; ‘ 30 integration and 4 &0 development and 45
Investment integration for testi - i
onboarding and esting integration
debriefing
Organization
al
Yery easy,
especially since
Will be custom built Wery difficult to match Spopt)ify is ;{n agile
Ease O.f 30 modute, 50 WOLJ‘ld 20 plre—bmllt software 1 50 developrent 100
Integration integrate well if with business needs !
environment that
developed well and rules . )
uses iterative
approach
Most secure - all
Lowy control over Integration will info stays within
See iy o developers' ethics or happen In-house, so compary and all
Propriarny 5 competlﬂg Interests, 5o 3rd party compary 4 100 employees have 135
o Mon-disclosure wiolld have access to signed non-
agreements hard to very little proprietary compete and non-
enforce info, if at all disclosure
agreements
Total 100 265 270 400
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Architecture
& Data Storage

Spotify divides its development teams into what are called self-service
"squads.” Each squad handles a different feature of Spotify in its entirety.
This includes developing, implementing, and maintaining those features on
all versions of the app - cloud player, mobile app, tablet app, smart tv app,
and desktop. Therefore, Project P.E.P. will be handled by the playlist squad
and will be pushed out to all of Spotify's available platforms.

Additionally, consistency and scalability is important as Spotify's audience
continues to grow. Thus, instead of setting up Project P.E.P. on different
technology, it will be designed to align with our current information systems.
Due to the variety of distributions of Spotify, Project P.E.P. will be developed
in C++ and Java, with the backend being written in Python. It will then be
integrated into the Spotify system that is currently hosted on Google Cloud to
ensure dynamic scalability.

Spotify's data is stored in multiple secure data centers as a variety of Apache
Cassandra or PostgreSQL multi-site clusters. This ensures its reliability and
performance by having redundancy in place in case of overload or failure.
Data from Project P.E.P. will be stored in an Apache Cassandra database that
will be setup within this infrastructure.

Part of the decision to use Apache Cassandra was its ability to handle large
amounts of data with high performance. Per the first non-functional
requirement in the user stories, this is essential as our users want to be able
to manipulate their playlists without lag-time or other performance issues.

Lastly, UX design principles will be focused on in order to address the second
non-functional requirement from the user stories. In order to make sure that
a user's playlist icon looks clear, instructions will be included on the upload
screen. The instructions will indicate the correct file type and size to achieve
a good looking playlist icon.
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P

hysical ERD

The physical ERD presented below augments the logical ERD by including the
design of the entities in the Playlist Services Database.

Spotify Database

Aq
paumo

Users

PK | user_ ID: SERIAL

first_name: VARCHAR(30)
last_name: YARCHAR(30)

FH— join_date: DATE

password: VARCHAR(30)

| PK | playlist ID: SERIAL r

! FK | user_ID: INT(10) Contain

UFK | Libra ry_ID: INT(10)

h
|
| Are contained in
I

pl_name: VARCHAR(100)
date: DATE

library_ID: SERIAL

Pro

user_ID: INT(10)

' FK | playlist ID: INT(L0) !

Playlist Services Database

Store_Sort_Options

PK | store_sort_ID: SERIAL

FK | library_ID: INT(10)
sort_option: INT(1)
date: DATE

time: TIME

Store_Filter_Options

PK | store_filter_ID: SERIAL

FK | library_ID: INT(10)

filter_option: INT(1)

PL_Tags

tag_ID: SERIAL

date: DATE
time: TIME
Contain
Are contained in A
PK
.
o4 PK | img_ID: SERIAL ——e<

ject P.E.P.

playlist_ID: INT(10)
tag: VARCHAR(30)

FK | playlist_ID: INT(10)
img_path: VARCHAR (MAX)
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Prototypes

Below is a prototype of the sort feature. The user will click on the "Filters”
button at the top-right corner, which brings up a menu of options. In this
example, the customer has chosen to sort by name.

ﬂ7 m e  LTEd ©34%

Music Podcasts

Playlists Artists Albums

Q Find in playlists Filters
—|- Create playlist

Liked Songs
2320 songs

]'ly .. indie xmas
m by retrodarling

New Age/Worldly Xmas
| by retrodarling

5
A Spotify Singles: Holiday Collection
;&ﬁ by Spotify
Songs to Sing in the Shower
if Pl by Seotify
This Is Hernan Gamboa
3 PR by Spotify
b

O Medley: Caroling, Caroling / The First Noel / Hark! The Herald Ange
CE@ Devices Available ( : )

A Q [\

Home Search Your Library

< ]
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(8:27 ..

Filter

Downloads

Sort by
Relevance
Custom order
Name

Recently played

Recently added
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On the last screen, you will now see the playlists have been sorted by name.

7y D LTEd @34%

Music Podcasts

Playlists Artists Albums

AQuiot Chrstmas

= A Quiet Christmas
§ oo ] by Seotity
B2

AegusticCafs
7 Acoustic Cafe International
Y / by Spotify

P~ Acoustic Covers
SWE B Dby Spotify

bf\? Acoustic Grit
”S‘_, W by Spotify

o

- All Out 50:
u S
Favep :
K ’:a b

E All Out 60s
g
1S

by Spotify

o
3

/ by Spotify
AP

’5 All Out 90s
Aan

by Spotify

m Alternative 10s
() Q [\

Home Search Your Library

< -
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Next, is a prototype of the duplicate playlist feature. The user will access the
playlist's options by pressing on the three dots at the top-right corner of the
screen, and then select the "Duplicate Playlist” option.

’ 500 & B ﬂ1 (=N..] D 9od4U33% ‘\

(OL0R== |
(0SMICS4=

1998-1999

BY RETRODARLING

1998-1999
by retrodarling

|
( ADD SONGS

Add songs

Download . Duplicate Playlist

The Boy Is Mine

Brandy, Monica « Never Say Never

Angel of Mine - Radio Mix Delete Playlist

Monica « The Boy Is Mine

@
dd
0 Editplaylis
X
®

Download
| Wanna Be With You
Mandy Moore « | Wanna Be With You

(©)  Go to Playlist Radio

V) Call It Dreaming - Iron & Wine @
@) John’s iMac
: Q) Findin playlist
Home Search Your Library
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The user will be prompted to name the new playlist. Then, a new playlist
with the new name will be created that will contain the same songs as the
original playlist.

f 501 © M E LR Z T E \ ﬂﬂe! A 2 R

é

Give your playlist a name. Boop
BY RETRODARLING

y T
ADDSONGS )
CANCEL Download o
The Boy Is Mine
Brandy, Monica - Never Say Never
Angel of Mine - Radio Mix
Monica « The Boy Is Mine
| Wanna Be With You
Mandy Moore « | Wanna Be With You
O Call It Dreaming - Iron & Wine
@) John’s iMac
Home Search Your Library
< - < -
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Shown below is a prototype of the process to upload an image to create a
playlist icon. The process starts by pressing on the option button in the upper
right-hand corner of the screen. The user will then select the "Edit playlist
details” option.

ﬂz om D O403% 1/ 5:02 @ M D 94033% ‘

&

Boop Boop
BY RETRODARLING BY RETRODARLING
Y .
Add songs
ADD SONGS
Download . Duplicate Playlist
The Boy Is Mine Edit playlist details
Brandy, Monica « Never Say Never
Angel of Mine - Radio Mix Delete Playlist
Monica « The Boy Is Mine
Download
| Wanna Be With You
Mandy Moore « | Wanna Be With You
Go to Playlist Radio
O Call It Dreaming « Iron & Wine
@) John's iMac N .
Find in playlist
Home Search Your Library
< ) < D

Project P.E.P.




The system will pop up the "edit details" screen which includes the "choose
image" button. Below the "choose image” button are instructions for the
required file types and correct ratio of the image to ensure great image
quality after upload. When the user presses that button, it will prompt them
to choose a file from their device's storage to upload. Once the image has
been uploaded, it will appear on the playlist's screen as well as in the music

library.

’ 347 @ 9 ) A% ‘

Jd

Choose image

Must be .jpeg or .png format and sized at
1:1 ratio to prevent cropping or distorting

Boop

BY RETRODARLING

Edit Playlist Details

Name

Description

v L Devices Available A
() Q [\
Home. Search Your Library
< -
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BY RETRODARLING

ADD SONGS

Download .

The Boy Is Mine

Brandy, Monica « Never Say Never

Angel of Mine - Radio Mix
Monica « The Boy Is Mine

| Wanna Be With You
Mandy Moore « | Wanna Be With You

Vv

My Life Is A Song For You « Tom Rosenthal @
CE Devices Available

Home Search Your Library
< [ ]




ﬂ4 (=) @4 E69%

Music Podcasts

Playlists Artists Albums

Boop
by retrodarling

Britpop, Etc.
| by Spotify

Bubble Bath Jazz
by riah_chris

Buenas Noches
by Spotify

Café con Leche
by Spotify

Café con Leche de Almendras
by Juliana Santos Passos

Café, Libros.
by Spotify

Calming Acoustic

Life In The City - The Lumineers @
@) John’s iMac

[ Q I\

Home Search Your Library

< (el

- rest of page left intentionally blank -

Project P.E.P.




References

Information:

e https://www.atlassian.com/agile/project-management/user-stories

e https://seilevel.com/requirements/the-anatomy-of-a-user-story

e https://labs.spotify.com/2013/03/15/backend-infrastructure-at-spotify/

e https://labs.spotify.com/2013/03/20/how-we-use-python-at-spotify/

e https://labs.spotify.com/2013/02/25/in-praise-of-boring-technology/

e https://qubit-labs.com/average-hourly-rates-offshore-development-
services-software-development-costs-guide/

e https://play.google.com/music/listen?u=0#/sulp

e https://www.pandora.com/

e https://www.slacker.com/

Software:

e Teamweek

e Google Sheets
e Google Forms
e Google Drive
e Canva

e Draw.io

e Lucidchart

e Adobe Photoshop
e Adobe Acrobat
e Twitter

e Spotify

Project P.E.P. m




