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Abstract

Email remains one of the most commonly used communication tools in schools, colleges, and workplaces. However,
many people receive more emails than they can comfortably read, which leads to information overload and lost
productivity. MailGlance is a simple web application that connects to Gmail and uses Natural Language Processing to
turn long email threads into short, easy-to-understand summaries. Additionally, it can sort the emails based on their
importance to help users prioritize their reading effectively. The main goal is to save users time while ensuring they
grasp the key points of each message. In this paper, we describe the motivation behind the project, the related work, the
complete system design, implementation details, security considerations, cost-saving techniques, and an evaluation
plan based on both automatic metrics and human studies. Our work is meant to be easy to reproduce by other students
and hobbyists. The language in this paper is therefore intentionally simple, avoiding heavy academic jargon while still
covering all essential technical concepts.

Keywords: Email Summarization; Natural Language Processing; Artificial Intelligence; Information Overload; Text
Summarization; MailGlance

1. Introduction

Every day, an estimated 347 billion emails are sent worldwide [1]. A typical college student or office worker might wake
up to dozens of unread messages. While some of these emails are important, many are not, and finding the useful
information can be tiring. Even when the message is important, the relevant content is often buried within a long chain
of replies. Navigating these threads is time-consuming and can lead to stress. Large language models (LLMs) such as
ChatGPT have recently shown an impressive ability to summarize text [2]. We therefore asked a simple question: “Can
we combine Gmail with ChatGPT to make email reading faster?” The result is MailGlance [3], a tool that automatically
fetches a user’s emails and presents a short summary next to each thread. Our early tests show that users can read the
same information in less than half the time.

This paper makes the following contributions

We present a clear problem statement and show why email overload matters.

We review existing solutions and identify their shortcomings.

We describe a full, end-to-end architecture that any student can deploy using free or low-cost cloud services.
We detail a lightweight prompt-engineering strategy that keeps OpenAl token costs below USD 3 per month for
a heavy email user [4].

e  We outline a simple but robust evaluation plan, including both machine metrics and user studies.
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The rest of this paper is organized as follows: Section Il reviews related work, Section III states the problem in detalil,
Section IV explains the system design, Section V covers technical implementation, Section VI discusses security and
privacy, Section VIII presents our evaluation plan and preliminary results, and Section XI concludes the paper with
future directions.

2. Related work

We compared and contrasted the various available solutions that try to solve our problem. We also identified how each
of them approaches the problem and what it lacks. Following is a summary of what we found.

2.1. Built-in Email Features

Mainstream providers such as Gmail and Outlook already include basic features like smart reply, priority inbox, and
small preview snippets [5]. While helpful, these previews are typically limited to the first few words of an email and
cannot replace a full summary. Google’s automatically generated summary cards only appear for special content (e.g.,
flight bookings) and are not user-configurable [6].

2.2. Standalone Email Clients With Al

Products like Shortwave [7] and Superhuman [8] market Al functionality, including message summarization and
suggested replies. However, these services are often paid at a price that is not student-friendly. They are also mostly
closed-source, meaning you do not know what is being done in the backend of these tools and how they use your data.
They might also sometimes store full email content on their own servers, raising privacy concerns.

2.3. Academic Summarization Models

Research models such as PEGASUS [9], XLNet [10], and BART [11] have achieved strong results on news and scientific
articles. That said, academic models typically require powerful hardware components like GPUs to run locally and are
not trivial to integrate into a small web app [12]. Using an API like OpenAl's GPT-3.5 or GPT-40 removes this hardware
barrier [13].

2.4. Student Projects

Many university blogs showcase similar mini-projects that attempt email summarization, but they often stop at the
proof-of-concept stage. They rarely address concerns like token cost, security, or a proper evaluation plan. MailGlance
fills this gap by offering a complete, deployable solution with detailed documentation.

3. Motivation and Problem Statement

3.1. Why Do Summaries Matter?

Summaries, in general, help us understand what a text is about, without the need to go through each word individually.
You can understand what a 10-page research paper is about just by reading the 200 words abstract. Summarizing long
emails significantly reduces reading time.

Let us understand this with an example. Consider a student who receives 30+ emails per day. Reading each message
entirely for just two minutes would take over an hour valuable time that could be spent on study or rest. A summary
that reduces reading time by even 50% saves 30 minutes.

3.2. Challenges With Raw Emails

We identified the following problems in traditional email clients like Gmail and Outlook

3.2.1. Thread Length

Most of the time, communications are done by replying in threads. This might result in long chains of reply threads that
contain quoted text again and again. This makes navigating to the important parts in the thread tedious and time-
consuming.

870



International Journal of Science and Research Archive, 2025, 15(02), 869-878

3.2.2. Mixed Topics

A single thread might include discussions on various topics. It can be difficult to keep track of all the different subjects
being discussed, leading to confusion and reduced productivity.

3.2.3. Formatting Noise

Emails, especially subscribed newsletters, often contain unnecessary elements such as signatures, disclaimers, logos,
and images. This can add to the extra cluttering.

3.2.4. Low-Context Preview

While these clients do provide some inbox previews for messages, they are often limited to the first 100 or so characters
and not an actual summary. Most of the time, this preview is often filled with greetings and introductory text, making it
useless to find out what the email is about.

3.3. Problem Statement

Now that we have a good understanding of the issue, we now define the problem statement.

Given an email thread T consisting of n number of messages {m1, m2, .., mn}, we want to generate a summary S, such
that:

o |S| « X, Im;| (the summary is much shorter).
e S preserves the main intent, key facts, and any action items.
e Reading S gives a similar comprehension as reading T in full.

Furthermore, the generation process must be quick (under two seconds per thread) and affordable for a student budget
(less than USD 5 per month).

4. System Architecture

The system utilizes OpenAl’'s GPT-40 model as the summarizing LLM in MailGlance [14]. Figure 1 shows a high-level
block diagram of the system architecture. The system mainly consists of six modules:

Gmail Connector: Handles the OAuth 2.0 login and fetches email threads using Google’s REST API.
Pre-processor: Removes quoted text, signatures, and HTML noise, leaving only the latest content.
Prompt Builder: Crafts a concise prompt that includes the thread context and user instructions.
ChatGPT Summarizer: Sends the prompt to the OpenAl API and receives the summary.

Cache Layer: Stores summaries in Redis for one hour to avoid repeat charges.

Frontend Ul: Renders threads, summaries, search filters, and settings.
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Figure 1 MailGlance System Architecture

4.1. Flow of Data

The order of operations to work with MailGlance is as follows

The user signs-in using their Google account.

The frontend requests the latest threads (IDs only) from the backend.

For each thread, the backend checks Redis. If no summary is cached in, it downloads the messages.
The pre-processor cleans the text and forwards it to the prompt builder.

The prompt builder sends the constructed prompt to OpenAl's GPT-40 as input via API.

The OpenAI's API returns a concise summary as output.

The summary is stored in Redis and is returned to the frontend.

5. Technical Implementation

5.1. Frontend

We have used React.js [15] for frontend development as it is familiar to many students and is easy to host. Figure 2
shows the layout of the interface. Please note that all senders' email addresses have been censored to protect their
privacy.

Key elements include
e Alist view of email threads with subject, sender, and the generated summary.

o Toggle buttons to expand the full thread.
e Asearch bar to find specific emails.
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Filters by label (like Inbox, Starred, etc.), sender, date, and keywords.

A refresh button to dynamically fetch new emails.
An option to view the full-length messages in Gmail.

A settings panel for choosing summary length (short ~50 words, medium ~100 words, full ~200 words).
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i structure requires JSON

Figure 2 MailGlance Prototype Screenshot

As you can see in figure 2, the summaries are displayed in styled cards, along with the subject and sender details.

5.2. Backend

The backend is built in Python 3 with Flask [16] for simplicity. It is possible to migrate to FastAPI [17] for better speed.

The implemented endpoints include:
e /login : redirects the user to Google OAuth.
e /threads: returns a list of recent thread IDs.
e /summary/<thread_id> : returns the cached or newly generated summary.

All API calls are protected by a session token stored in an HTTP-only cookie.

5.3. Prompt Engineering

We found that the nature of the prompt given to GPT-40 directly impacted the token usage and output. Longer, detailed
prompts lead to higher token usage but provide more accurate summaries. On the other hand, prompts too short meant
lower token usage but risking the quality of summaries. We had to refine the prompt to balance both summary quality
and token usage. After multiple considerations, we found the prompt that worked best was:

“You are MailGlance, an Al assistant that writes short and clear summaries of email threads. Extract the main points

(who, what, when, action items). Keep the summary under {length} words.
Subject: {subject}
Sender: {sender}

Thread:
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{cleaned latest messages}

”

Using this template reduced the number of tokens by sending only the latest two messages and a stripped version of
older ones.

5.4. Docker Setup

To streamline deployment and ensure consistency across environments, we used Docker for containerization [18]. A
single docker-compose.yml file is configured to orchestrate three services:

e web: Runs the Python Flask backend. It handles authentication, interacts with the Gmail API, caches summaries,
and serves the REST endpoints. The Flask app is built using a lightweight python:3.11-slim image.

e Redis: Acts as an in-memory store for caching summaries and session data. This reduces redundant API calls
and improves response time.

o frontend: Runs the React.js application, built and served using node:20-alpine and an Nginx layer to host the
production build.

All services communicate over a shared Docker network. The backend service is connected to the frontend via internal
API calls, and Redis is accessible only to the backend container, ensuring security.

The setup supports environment variables through a .env file, making it easy to configure secrets such as the OpenAl
API key and Google OAuth credentials without hardcoding them into the codebase.

Using this setup, MailGlance can be easily deployed to cloud platforms such as Render, DigitalOcean, or even self-hosted
servers, without worrying about system compatibility or manual dependency installations. The system is scalable,
portable, and can be set up using a single docker-compose up --build command.

6. Security and Privacy

Since MailGlance is working with emails, which often contain sensitive and confidential data, proper security and
privacy measures must be ensured to avoid data leaks and breaches. Here is how we addressed this concern:

6.1. OAuth Scope Limitation

When users log in via Google, MailGlance uses OAuth 2.0 authorization [19]. We have intentionally limited the scope of
access to read-only. This ensures that we do not accidentally access or modify other user data in Google Account. Access
and refresh tokens are stored server-side in memory or secure session cookies. We have used Google’s official 0Auth
libraries, reduced the risk of implementation errors and handled token rotation securely.

6.2. No Long-term Storage of Raw Email Content

The raw email contents are only loaded temporarily in memory for summarization, and not stored long-term on disk or
databases. This ensures that the data is safe from data leaks and data breaches.

6.3. Transport Security

Communication between the server and the frontend is achieved only through HTTPS, which encrypts data in transit.
We also enabled HSTS (HTTP Strict Transport Security) headers, which ensures that browsers will never attempt to
connect over an insecure HTTP connection [20]. This protects the data from man-in-the-middle (MITM) attacks.

6.4. Content Security Policy (CSP)

The frontend application is configured using a Content Security Policy to restrict the execution of inline scripts [21]. It
also blocks any third-party scripts from accessing or modifying the data. This ensures security against Cross-Site
Scripting (XSS) attacks.
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6.5. OpenAl Data Control

By default, OpenAl may use the input prompts for training it's models [22]. To prevent this, we have enabled the “Do
not train on data” setting in the OpenAl API usage settings. This adds an extra layer of privacy to the user’s data.

This setup ensures compliance with common privacy laws such as GDPR [23] for European users and the Indian IT Act
[24] for local users.

7. Cost Optimization

OpenAl charges its APIs per token [4]. This means we can reduce the API costs significantly if we use a prompt optimized
for the number of tokens as discussed in Section V on Prompt Engineering [25].

We can calculate the estimated total cost of summarizing one email as

e GPT-40 Pricing per 1M tokens
o Input:$2.50
o Output: $10.00
e Consider 800 tokens per email in the input prompt and 100 tokens per email summary in the output (100

words summary)
800

1,000,000

o Output Cost = 199
1,000,000

x $2.50 = $0.002
x $10 = $0.001

o Input Cost =

~ Total Cost = $0.002 + $0.001 = $0.003

This means that on average, one summary costs about 0.003 USD using GPT-4o0. Therefore, for 1 USD, you can summarize
333 emails. Considering a user receives 50 emails per day, you would need around 4.5 USD to summarize all the emails
you receive in a month.

Table 1 shows how much you can save by optimizing the number of tokens per email.

Table 1 Cost Reduction by Token Optimization

Optimization Tokens/Day | Cost/Month (USD)
No token optimization | 125,000 $10.88

1500 tokens per email | 75,000 $7.13

1000 tokens per email | 50,000 $5.25

800 tokens per email | 40,000 $4.50

8. Evaluation Plan and Preliminary Results

After implementing the model and Ul, we evaluated how efficient and accurate MailGlance is. Our evaluation was
designed in two parts: automatic metrics and a user-centered study.

8.1. Automatic Evaluation using NLP Metrics

To assess the objective quality of the email summaries, we used the standard natural language generation metrics:

8.1.1. ROUGE-1 and ROUGE-L

These metrics are used to measure the overlap between generated summaries and reference summaries. While ROUGE-
1 focuses on unigram (word-level) overlap, ROUGE-L captures the longest common subsequence (sequence-level
coherence) [26].
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8.1.2. BERTScore

It uses pre-trained BERT embeddings to compute semantic similarity between summary and reference [27]. This
measure is more robust to paraphrasing than ROUGE.

We created a sample dataset with over 50 academic email threads, each paired with a manually written summary for
reference. The initial testing gave us the following results:

e ROUGE-L: 0.36
e BERTScore: 0.78

These results demonstrate the effectiveness of MailGlance in summarizing the emails accurately.

8.2. User Study Design

While objective scores were good, MailGlance needed to be practically effective and usable in order to be considered
successful. To achieve this, we designed a structured user study involving 30 participants.

Each participant was given a set of 5 full-length emails and their summaries. They were instructed to read them and
score each summary from 1 to 5, with 1 being poor summary and 5 being highly accurate and useful. The reading time
was also logged.

After evaluation, the average summary score of each summary was 4.18, meaning users found the summaries helpful
and mostly accurate. The average reading time also dropped from 78.6 seconds to 41.4 seconds, almost halving the
reading time. These results indicate that MailGlance summaries are not only efficient, but also easy to understand.

9. Limitations

Although we got the summarized emails in a styled display, it is still far from perfect. Following are the limitations we
identified and plan to work on soon:

e Tone Loss: As the system is now, it does not analyze sentiments or emotions from text. Sometimes, which can
result in the loss of tone of the message. For instance, the original email could be written in a humorous or
sarcastic intent, which may result in a flat or overly literal summary.

e Attachment Ignorance: The model does not support attachments in emails. Whenever an email with attachment
is being summarized, only the text part of the message is sent to the model, ignoring any attached files. This
poses problems for emails that heavily rely on attachments for communication. E.g., you might receive an
invitation email from a friend as an image attached without any context text. The model will not tell you about
this invitation.

e Latency: The model calls for APIs, which sometimes take 2:2.5 seconds. While seemingly minor, this latency
becomes significantly noticeable in systems with slow networks.

e UI/UX: The current User Interface is just a simple prototype and still lacks core elements and functionalities of
good design. We plan to work on enhancing it in recent updates.

e Access to Internet: As of now, MailGlance requires an active connection and access to the internet, and does not
work offline at all. This is not preferable for systems with unstable networks.

Future versions will try to get rid of these limitations by performing sentiment analysis, file support, enhanced U], and
pre-fetching summaries for offline view.

10. Future work

Here is a list of features we plan to add in later versions of MailGlance:

e  Multi-language Support: Auto-detect the language of emails and translate it if needed. This feature will help
users that do not speak primarily in English to use MailGlance as well.

e  Mobile App: We plan to implement a mobile application of MailGlance to enable instant access to summaries
from anywhere.

e Smart Notifications: Display a daily digest of important summaries on WhatsApp or Slack.
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e  On-Device Inference: While using GPT-40 provides results, we plan to implement the summarization model
locally using frameworks like ONNX [28]. This will further reduce the recurring API costs and overall lower
price.

e Priority-Based Sorting: As of now, the emails are sorted on the time of receiving. While helpful, the important
and urgent emails received earlier will be displayed far bottom and the junk emails might appear top of the list.
We plan to implement a sorting logic that sorts the emails based on their importance and urgency.

Implementations of these features will further enhance MailGlance’s capabilities.

11. Conclusion

MailGlance demonstrates the feasibility and impact of integrating large language models (LLMs) into everyday tools
such as email clients. Our approach, while efficient, emphasizes simplicity, cost-effectiveness, and user privacy—making
it particularly accessible for students and individuals seeking to save time without compromising comprehension.
Preliminary evaluations, including automatic metrics and user studies, show that summarization with GPT-4o0
significantly reduces reading time while maintaining accuracy and user satisfaction.

However, the current implementation of MailGlance is not without limitations. It does not yet detect sentiment or tone,
lacks support for attachments, and depends on live API calls, introducing occasional latency. The prototype interface,
though functional, still requires significant Ul/UX improvements. These constraints point us toward a clear roadmap
for future development.

In upcoming iterations, we aim to introduce sentiment-aware summaries, support for email attachments, offline
capabilities through pre-fetching, and smarter sorting algorithms based on email importance. Plans are also in place to
extend accessibility through multilingual support, a dedicated mobile app, and smart notification integrations.

By sharing our work, evaluation plan, and source code openly, we invite the community to contribute, replicate, and
expand upon this foundation—bringing Al-powered summarization to more communication channels and enhancing
productivity for all users.
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