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INnfroduction

Picture a book with a blank sheet of paper slotted
between each page.

As you read, you take notes.
Flip to the next page, a new sheet awaits you.

When it’s time to revise, you go back to that page and
your notes on the topic are right there.

This is the feeling Note Reader wants to achieve.
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Project Summary

* An all-in-one interface for document reading and note-taking.

* Each page of notes is directly tied to a page of the source document.

* The core interface of NoteReader is the Split-View.

Left Pane:

slides, and eBooks.

“true-to-intent" rendering” of a wide
range of common file types, including
PDFs, Word Documents, PowerPoint

Right pane:

Text editor with Markdown and HTML
rendering, to allow for richly formatted

notes.
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Background Research

E. M. Stacy and J. Cain, “Review note-taking and handouts in the digital age. 2015

» Advocates for a “skeletal” handout structure to provide cognitive scaffolding, while encouraging engaging with material without
full transcription.
» The above would be well supported by a split-pane application like Note Reader.

D. Sun and. Li, “Effectiveness of digital note-taking on students’ performance in declarative, procedural and
conditional knowledge learning,” International Journal of Emerging Technologies in Learning, vol. 14, pp. 108—
119, 2019

» Shows evidence of small performance benefits to digital note taking, especially in declarative knowledge.
 Structure of Note Reader application may further support conditional knowledge, by ensuring context remains intact.

B. Artz, M. Johnson, D. Robson, and S. Taengnoi, “Taking notes in the digital age:
Evidence from classroom random control trials,” Journal of Economic Education, vol. 51, pp. 103-115, 4 2020.

» No statistically significant difference found between digital and handwritten notes on retention.
 Topics dependant on diagrams/mathematical elements may give advantage to traditional note taking.
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Existing Solutions
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DOCUMENT READING

"Iframe like" Embedding into Notes . 25 0

Inline Annotations / comments _ 11 I

Side-By-Side Document viewing with Notes - 22 I
| | |

True to Intent rendering _ ‘10 0
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32 programs were reviewed, to
determine current levels of support
offered by existing solutions.
The programs were categorized and
checked against a list of features.
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Current
Issues

QOOOC

Fragmentation of Tools
Document readers have weak support for note taking, and vice versa.

Limited Multi-Platform Support

Linux support is rare. Cross functionality is a challenge.

High Cost of Subscription Services
Especially for cloud storage and accessing data on multiple devices.

Inadequate File Type Support

Power Point support is especially rare

Manual Organization and Storage
Loss of Context, misplaced documents, wasted time.




Problem Definition

Despite the availability of numerous note-taking applications and document
readers, there exists a significant gap in the seamless integration of these
two functionalities.

The primary objective is to develop a cohesive system that allows
users to read and annotate documents, create linked notes, and access
these materials in an organized and intuitive manner, without destructively
modifying the source material.
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Unigue Value Propositions

Side-by-Side Support a wide . .
document Range of Multi-Platform Git-based file

reading and note commonly used Design approach Synchronization
taking document types
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Implementation Approach

NoteReader
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Early Prototypes

Desktop Application

1 MainWindon o x

Fie

EPUB Display Markdown Notes

#Notes

ntroduction This is an early prototype of what the program might look like after implementation.

My bags were packed and my provisions loaded. | was ready for adventure. And 5o, 0n a late summer afternoon. | dragged my
reluctant friend Drew off o explore new worlds and. | hoped, to find some happiness along the way. 've always believed that
happinessis just around the comner. The trick is finding the right corer.

## Features
- Left pane shows the Ebook itself

Right Pane s where notes can be taken
- The bottom right shows whether or not the current page of notes is saved
- The top right allows us to swap between editing and reading mode

Not long into aur journey, Drew grew nervous. He pleaded with me to turn back,but | insisted we press on, propelled by an
irresistible curiosity about what lay zhezd. Danger? Magic? | needled to know, and to this day I'm convinced | would h

reached wherever it was | was trying Lo reach had the Baltimore County Police not concluded, impulsively | thought at the time,
that the shoulder of a major thoroughfare was o place for a couple of five-year-olds.

## editing Mode
Atext editor in the right pane, which allows notes to be taken.
Each page of the book has it's own page of notes.

Some people acquire the travel bug. Others are born with it. My affliction, f that's what it is, went into remission for many years
following my aborted expedition with Drew. It resurfaced after college with renewed fury. | desperately wanted to see the world,
preferably on 5 dime. But how? | had o a morality, and position. |
decided 1o become ajournalis

## Reading Mode
Renders and displays notes as Markdown.

s foreign correspondent for National Public Radio, | traveled to places such as Irag, Afghanistan, and Indonesia: unhappy
places. On one level, this made perfect sense. Unconsciously, | was obsenving the first aw of witing: Write about what you
know. And 0, notebook in hand, tape recorder slung over my shoulder, | roamed the world telling the stories of gloomy,
unhappy people. The truth is that unhappy peaple, Iing in profoundly unhappy places, make for good stories. They tug at
heartstrings and inspire pathos.

They can also be 2 real bummer.

Whatif, | wondered, | spent a year traveling the globe, seeking out not the world's well-trodden trouble spots but, rather, ts
unheralded happy places? Places that possess, in spades, one or more of the ingredients that we consider essential o the
hearty stew of happiness: money, i spirituality, family, and chocolat thers. Around the world, dozens of what
ifs play themselves out every day. What if you lived in a country that was fabulously wealthy and no one paid taxes? What f you
livedt in a country where failure &s an option? What ifyou ived in a country so democratic that you voted seven times a year?
Whatif you lived ina thinking is g u be happy then?

That's exactly what | intended to find out, and the result of this admittedly harebrained experiment is the book you now hold in
your hands.

Iwas born n the Year of the Smiley Face: 1963, That's when a graphic designer from Worcester, Massachusetts, named Harvey
Ballinvented the now-ubiquitous grinning yellow graphic. Originall, Balls creation was designed fo cheer up people who.
worked at, o a places, an insurance company, bt it has. i the frothy,
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Fist Page Prevous Page NextPage LastPage

FYP.ppix

Loremipsum pdf

Software epub

Mobile Application

Reader

NoteReader

(1)1 Title

"Lorem ipsum dolor sit amet, consectetur adipiscing
elit, sed do eiusmod tempor incididunt ut labore et
dolore magna aliqua. Ut enim ad minim veniam, quis
nostrud exercitation ullamco laboris nisi ut aliquip ex

m ea commodo consequat. Duis aute irure dolor in
reprehenderit in voluptate velit esse cillum dolore eu
fugiat nulla pariatur. Excepteur sint occaecat cupidatat
non proident, sunt in culpa qui officia deserunt molit
anim id est laborum.”

Recent Files

"Sed ut perspiciatis unde omnis iste natus error sit
voluptatem accusantium doloremque laudantium
fotam rem que ipsa quae ab illo inventore
veritatis et quasi architecto beatae vitae dicta sunt
explicabo. Nemo enim ipsam voluptatem quia
voluptas sit aspernatur aut odit aut fugit, sed quia

research.txt consequuntur magni dolores eos qui ratione

voluptatem sequi nesciunt. Neque porro quisquam
est, qui dolorem ipsum quia dolor sit amet,
consectetur, adipisci velit, sed quia non numquam
eius modi tempora incidunt ut labore et dolore
magnam aliquam quaerat voluptatem. Ut enim ad
minima veniam, quis nostrum exercitationem ullam
corporis suscipit laboriosam, nisi ut aliquid ex ea
commodi consequatur? Quis autem vel eum iure
reprehenderit qui in ea voluptate velit esse quam nihil
molestiae consequatur, vel illum qui dolorem eum
fugiat quo voluptas nulla pariatur?"

#My Notes on Lorem Ipsum
## Sub Heading
-Latin

- Placeholder
- Testing Websites
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Implementation Plan Schedule

@0000e

PDF and Text Document Improved Version Ul/UX Prototyping
Editor with and Note Document Controland  Enhancements and
Linked Pages  Cataloguing Format Sync Integration of
and Search Support Additional

Features
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Actual Implementation Schedule

Document Focus on File Expanded file Ul/UX Prototype

Rendering (PDF) System and format support Refinement Integration and
and Linked Program State (EPUB, DOCX, andTheming Documentation
Note Editor DOC, PPTX,

HTML)
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Functional
Requirements

The system shall provide a split-view interface to allow
users to view documents and take notes simultaneously

Status: Fulfilled

The system shall support the import and display of PDF,
EPUB, DOCX, and PPTX files

Status: Fulfilled

The system shall allow users to link notes to specific pages
or sections of the source document

Status: Fulfilled

The system shall support searching and filtering of notes
and documents using tags, keywords, and categories

Status: Deferred

The system shall support exporting notes in plain text
format for use in other applications

Status: Fulfilled

The system shall enable users to sync notes to cloud
storage providers like GitHub using version control

Status: Deferred

The system shall allow users to tag and categorize notes
for efficient organization and retrieval

Status: Deferred



Non-Functionadl
Requirements

Performance:
The system shall load and display documents without
noticeable wait times on standard modern devices

Status: Partially Fulfilled

Usability:
The user interface shall be infuitive, with clear user
experience flows

Status: Fulfiled

Scalability:
The system shall support large document files and offer
alternative synchronization methods for these files.

Status: Partially Fulfilled

Portability:
The system shall support cross-platform functionality on
Windows, macOS, Linux, and mobile devices

Status: Deferred

Reliability:
The system shall gracefully handle unexpected crashes to
prevent data loss by saving notes in real-time

Status: Fulfilled

Maintainability:
The system shall be modular to allow for easy updates and
addition of new features

Status: Fulfilled



Implemented Prototype

Home Page

Bl NoteReader - o x

Controls Catalog

“
i) “

Welcome to PowerPoint.pptx
Welcome to Word.doc
Welcome to Word.docx

Welcome to Word.pdf

accessible_epub_3.epub

Reader View

- o x

This is a simple PDF fi. Fun fun fun.

€ Previous Page

Document Reader

Page: 1/2

Next Page

Notes Editor

Page: 1/2

Render Markdown

#Notes on sample PDFs

Lorem ipsum dolor piscing elit. Quisque placerat. In id cursus mi
pretium Tempus leo eu diam uma tempor. nec metus bibendum
egestas. laculis massa nisl malesuada lacinia integ tacit sociosqu. Ad ltora

torquent per conubia nostra inceptos himenaeos.

## Lorem ipsum dolor:

- sit amet consectetur adipiscing elit
- Quisque faucibus ex sapien vitae pellentesque sem placerat
~In d cursus mi pretium tellus duis convalls

- Tempus leo eu aencan sed diam urna tempor.

- metus

- laculis massa nisl malesuada lacinia integer nunc posuere.
- Ut hendrerit semper vel class aptent tacti sociosqu.

- Adlltora torquent per conubia nostra inceptos himenaeos.

<or>
<or>

<br>
<br>

>test2

<or>
<or>
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Implemented Prototype

Reader Focus Mode

I NoteReader

o x

Document Reader

Page:1/2

This is a simple PDF fie. Fun fun fun.

Next Page >

€ Previous Page

Notes Markdown Focus Mode

B NoteReader - o x

Notes Editor

Page:2/8

Render Markdown

Back to Editor

Notes on sample PDFs

tells duis convalis. Tempus leo eu aenean sed diam urna tempor. Pulvinar vivamus fringila lacus nec metus bibendum egestas. Taculis massa nis| malesuada

Lorem ipsum dofor sit amet consectetur adipiscing e ex sapien placerat. Tnid
{acinia integer nunc posuere. Ut hendrerit semper vel class aptent tacitisociosqu. Ad tora torquent per conubia nosra inceptos himenacos.

Lorem ipsum dolor:

* sit amet consectetur adpiscing el
* Quisque faucibus ex sapien vitae pelientesque sem placerat

* I id cursus m pretium tellus duis convals,

* Tempus oo eu aenean sed diam uena tempor.

* Bulvinar vrvammus fringlla lacus nec metus bibendum egestas.
* Tacus massa risl malesuada laciia nteger nunc posuere.

* Ut hendrert semper vel class aptent aci sociosqu.

+ Ad tora torquent per conubia nosiza inceptos himenazos.

Note
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Challenges Encountered

Framework Immaturity:

Kotlin Multiplatform first stable release November 2023

O
Limited documentation and community support r‘ KOtI I n

Third-party plugins and libraries often experimental or poorly supported

Java cross-compatible, giving access to Java Libraries, but not trivial to implement

Document Rendering:
Native per-format support involved significant development cost

Fallback to PDF conversion approach adopted

Time Constraints:

Scope reigned in, deferring some requirements to ensure delivery of MVP with core features
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Testing

A range of sample files selected to represent
typical academic study material

Manual testing validated:
Document Import and Rendering
Note Creation and Retrieval
Session Persistence

File System Inspection




Discussion and Evaluation

The completed NoteReader prototype delivers a focused and practical solution to the

challenge of fragmented note-taking and document reading workflows.

Supports all targeted document formats, with split view interface for notes.

Document-page-to-note linking, real time saving and session persistence

Sprint plan was adapted to challenges encountered in implementation

 Some requirements were deferred to later development cycles after re-evaluation
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Conclusion

There is a clear gap in the features offered by currently available applications.

Existing tools are fragmented and none treat both note taking & document reading as first class priorities.
NoteReader has potential to address these shortcomings, while supporting cognitive benefits.
Cutting-edge frameworks provide useful features, but may introduce new limitations ecosystem support.
The project achieved a core Minimum Viable Product, which addresses the problem definition.

The project acts as a solid proof of concept and illustrates the value of the premise.

There are several areas identified for further development and enhancement.

The architecture is built to accommodate easy addition of new features and platforms.

21 Note Reader 2025



The Future of NoteReader

Catalogue System
Git Intfegration

Cross-Platform
Expansion

Opftical Character
Recognition

Handwriting Support
Improved Ul

Direct Integration with
Open-Source Learning
Management Systems

2 CANVAS

22

Startup Accelerator

Rubicon

-
Studentkf_:_.-f) nc.

SUPPORTING STUDENT ENTREPENEURS




Thank Youl!

Questions and comments welcome
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