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ABSTRACT

This paper explores BigQuery Email Extractor, a Python library designed to facilitate data extraction from Google BigQuery tables and subsequent
dissemination via email as a CSV attachment. The library streamlines the data export process from BigQuery, enabling efficient data distribution to
designated recipients. This paper delves into the problem statement addressed by BigQuery Email Extractor, the functionalities it offers, its potential
applications, and the broader impact it can have. Additionally, the paper explores the library's scope and limitations, concluding with insightful

recommendations for future enhancements.
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Introduction

In today's data-driven world, the need for efficient data extraction
and distribution is paramount. Google BigQuery, a managed
data warehouse service, offers robust capabilities for storing
and querying large datasets [1]. However, extracting data from
BigQuery and delivering it to stakeholders often necessitates
manual intervention or the use of custom scripts. BigQuery
Email Extractor emerges as a solution, addressing this challenge
by providing a user-friendly Python library for automated data
extraction and email distribution.

Problem Statement

Extracting data from BigQuery and sharing it with stakeholders can
be a cumbersome process [2]. Traditional methods involve manually
exporting data to a desired format (e.g., CSV) and attaching it to an
email [3]. This approach is time-consuming, prone to errors, and
lacks scalability for recurring data distribution tasks.

Solution

BigQuery Email Extractor offers a streamlined solution to this

problem. The library simplifies the data extraction and distribution

workflow by automating several key steps:

1. Data Extraction: BigQuery Email Extractor connects to
a specified BigQuery table using the provided project ID,
dataset ID, and table ID. It then extracts the desired data
from the table.

2. Data Conversion: The extracted data is efficiently converted
into a CSV format, ensuring compatibility with various data
analysis tools and spreadsheet applications.

3. Email Automation: The library leverages the smtplib module
to automate email sending. Users can configure the email

settings, including the recipient's email address, SMTP server
details (server, port), sender credentials (username, password),
email subject, body text, and the desired filename for the
CSV attachment.

Functionality

BigQuery Email Extractor offers a streamlined approach to

extracting data from BigQuery tables and distributing it via email.

Here's a breakdown of its functionalities and how to use them:

Arguments

The library takes several arguments to configure the data extraction

and email sending process:

*  BQ PROJECT ID (str): The ID of your Google Cloud project
where the BigQuery table resides.

+  BQ DATASET ID (str): The ID of the dataset containing
the target BigQuery table.

*  BQ TABLE ID (str): The ID of the specific BigQuery table
from which data will be extracted.

*  RECIPIENT EMAIL (str): The email address of the recipient
who will receive the email with the data attachment.

*+  SMTP_ SERVER (str): The address of the SMTP server used
for sending emails.

*  SMTP PORT (int): The port number of the SMTP server.

*  SMTP_USER (str): The username for authentication with
the SMTP server.

*  SMTP_PASSWORD (str): The password for authentication
with the SMTP server.

*  EMAIL SUBJECT (str): The subject line of the email that
will be sent.

+  EMAIL BODY (str): The body text of the email that will
be included.

+ ATTACHMENT FILENAME (str): The desired filename for
the CSV attachment containing the extracted data (default:
"data.csv").
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Uses and Impact

BigQuery Email Extractor offers a multitude of use cases for data

analysts, data scientists, and business users:

*  Automated Data Sharing: Regularly distribute data updates
to team members, clients, or external collaborators without
manual intervention.

e Streamlined Reporting: Generate and send automated
reports based on BigQuery data, improving reporting
efficiency and timeliness.

e Improved Collaboration: Facilitate seamless data exchange
between teams or departments, fostering data-driven decision-
making.

e Enhanced Productivity: Reduce manual effort associated
with data extraction and distribution, allowing users to focus
on data analysis and interpretation.

e The impact of BigQuery Email Extractor extends beyond
streamlining workflows. By automating data distribution,
the library can:

*  Minimize Errors: Eliminate human errors associated with
manual data extraction and attachment processes.

* Increase Efficiency: Save time and resources by automating
repetitive tasks.

* Improve Data Accessibility: Make BigQuery data readily
available to stakeholders, promoting data-driven insights.

Installation

Installing BigQuery Email Extractor is a breeze using pip, the

Python package manager. Here's how:

1. Open your terminal or command prompt.

2. Ensure you have pip installed. (If not, refer to instructions for
installing pip on Python from https://pypi.org/)

3. Run the following command:

pip install bigquery-email-extractor

This command will download and install the BigQuery Email
Extractor library.

Dependencies

BigQuery Email Extractor leverages external libraries to

streamline its functionalities. Here's a breakdown of the essential

dependencies and their installation instructions:

Required Dependencies

*  Google Cloud BigQuery Client Library: This library
provides programmatic access to Google BigQuery. To install
it, run the following command in your terminal:

Bash
pip install google-cloud-bigquery

e Pandas Library: Pandas offers powerful data manipulation
and analysis capabilities in Python. Install it using:

Bash
pip install pandas

e Smtplib Library: This built-in Python library handles sending
emails through SMTP servers. No additional installation is
required as it's part of the standard Python library.

Example Usage
Here's an example demonstrating how to use BigQuery Email
Extractor:

Python
from bigquery email extractor import bigquery email extractor

bigquery email extractor(

BQ_PROJECT _ID='your-project-id',

BQ DATASET ID='your-dataset-id',

BQ TABLE ID='your-table-id',

RECIPIENT EMAIL="recipient@example.com’,
SMTP_ SERVER='smtp.example.com',

SMTP PORT=587,
SMTP_USER='your smtp user',
SMTP_PASSWORD='your smtp_ password',
EMAIL SUBJECT='BigQuery Data Export',
EMAIL BODY='Please find the attached BigQuery data for
your reference.’,

ATTACHMENT FILENAME='sales data.csv'

)

In this example, data will be extracted from the specified BigQuery
table (your-project-id.your-dataset-id.your-table-id), converted to
CSV format, and sent as an email attachment named "sales_data.
csv" to the recipient "recipient@example.com". The email will
have the subject "BigQuery Data Export" and a body message
informing the recipient about the attachment [4-6].

Future Scope and Considerations

BigQuery Email Extractor offers a robust foundation for data

extraction and email distribution, but there's room for further

enhancements:

¢ Expanded Data Format Support: Extending compatibility
to encompass popular data formats like JSON, Excel, or Avro
would cater to a wider range of use cases and data analysis
needs.

* Advanced Email Features: Integrating functionalities like
email templating and HTML formatting would empower
users to create more professional and informative emails,
improving communication clarity.

* Robust Error Handling and Logging: Implementing
comprehensive error handling mechanisms with detailed
logging would significantly improve troubleshooting
experiences. Users would benefit from clearer error messages
and logs to pinpoint issues efficiently.

*  BigQuery Authentication: Currently, authentication details
for BigQuery are provided within the script itself. Integrating
with Google Cloud authentication mechanisms would enhance
security by eliminating the need to store sensitive credentials
directly in the code.

*  Scheduling Capabilities: The ability to schedule automated
data extraction and email distribution at specific intervals
would be a valuable addition for recurring reporting tasks.
This would streamline workflows and ensure timely data
delivery without manual intervention.

Conclusion

BigQuery Email Extractor effectively addresses the need for
streamlined data extraction and distribution from Google BigQuery.
By automating data conversion and email delivery, the library
offers a user-friendly and efficient solution for data sharing. Its
potential applications extend across various domains, promoting
collaboration, improving data accessibility, and ultimately leading
to data-driven decision-making. As the library evolves with the
aforementioned enhancements, BigQuery Email Extractor has
the potential to become an even more versatile and user-friendly
tool for data professionals.
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