&&l \23

1# IJSREM
*’““Zﬁlnternational Journal of Scientific Research in Engineering and Management (IJSREM)
RocLeaI~  Volume: 07 Issue: 06 | June - 2023 SJIF Rating: 8.176 ISSN: 2582-3930

Al-Driven Data Preparation: The Key to Unlocking Cloud-Based Analytics

Syed Ziaurrahman Ashraf
Principle Solution Architect @Sabre Corporation

ziadawood@gmail.com

Abstract

The rapid adoption of cloud-based analytics has revolutionized data-driven decision-making across industries. Cloud-
based analytics has transformed how businesses make decisions by leveraging vast amounts of data. However,
preparing data for analysis—such as cleaning, transforming, and organizing it—can be a complicated and time-
consuming process. Al-driven data preparation (AIDP) is a solution that automates these steps, reducing the time and
effort needed to prepare data while improving its quality. This paper explains the importance of Al-driven data
preparation, discusses how it works, and shows how businesses can benefit from using Al in their data preparation
process for cloud analytics. The use of diagrams, flowcharts, and pseudocode helps explain these concepts in a
simplified yet technical manner.
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Introduction

Cloud-based analytics platforms such as AWS, Google Cloud, and Microsoft Azure are increasingly being used by
organizations to process and analyze vast amounts of data. These platforms provide scalability, flexibility, and a range
of services for data storage, processing, and reporting. However, preparing data for analysis—data wrangling, cleaning,
normalization, and transformation—remains a significant bottleneck in the analytics pipeline.

With the rise of cloud computing, organizations now have the power to process massive amounts of data quickly and
efficiently using platforms like Amazon Web Services (AWS), Google Cloud, and Microsoft Azure. These cloud
platforms allow businesses to analyze data at scale, but a crucial part of that process is data preparation—the steps
taken to make raw data usable for analytics. This typically involves tasks like data cleaning, transforming the data into
the right format, and ensuring that all data sources are aligned.

Data preparation has traditionally been a manual process, often requiring a lot of time and effort from data engineers
and data scientists. It is also error-prone, especially when dealing with large datasets. This is where Al-driven data
preparation (AIDP) comes into play. Al can automate many of the manual steps involved in data preparation, enabling
faster and more accurate data analysis.
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What is Al-Driven Data Preparation?

Al-driven data preparation uses machine learning (ML) algorithms and artificial intelligence (Al) techniques to
streamline the process of preparing data for analysis. Here's what Al can do in each stage of the data preparation
process:

1. Data Wrangling and Cleaning: One of the most time-consuming tasks is cleaning up data. This means fixing
or removing incorrect, incomplete, or duplicate data. Al models can automatically detect these issues and clean
the data without human intervention.

2. Data Transformation: Data needs to be converted into a format that can be easily analyzed. Al-driven systems
can automatically figure out the best way to transform raw data, whether it's normalizing, encoding, or
restructuring it.

3. Feature Engineering: In machine learning, features are variables or data points that are used to make
predictions. Al can help create new features automatically by analyzing the data and suggesting variables that
will improve the accuracy of the models.

4. Handling Unstructured Data: Many businesses have data in forms like text, images, or videos, which are
called unstructured data. Al-driven tools, especially Natural Language Processing (NLP) techniques, can
extract useful information from these types of data.

Flowchart: Traditional vs. Al-Driven Data Preparation

Below is a comparison of traditional data preparation processes and Al-driven ones. This flowchart shows how Al
simplifies the steps from data ingestion to analysis.

Manual Data Al-Driven Data
WranglLling Wrangling

Analytics Lavyer

Insights & Faster & Accurate

Decision—Making Insights with AI

In a traditional approach, each step requires manual intervention, from wrangling raw data to transforming it and
preparing it for analysis. In contrast, Al-driven data preparation automates the cleansing and transformation steps,
speeding up the process and improving data quality.
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How Al-Driven Data Preparation Works

Al-driven data preparation relies on several techniques to automate and optimize the process. Here are some of the
core components:

1. Automated Data Cleansing Al models can scan datasets and automatically identify errors, missing values,
or inconsistencies. These models can either fix the issues or alert users, suggesting possible corrections.
Here's a simple example of pseudocode for Al-driven data cleansing:

Pseudocode for Al Data Cleansing:

def cleanse_data(dataset):
for column in dataset.columns:
if dataset[column].isnull().sum() > 0:
# Al suggests the best value to fill in missing data

dataset[column].fillna(predict_missing_values(dataset[column]))

elif dataset[column].contains_outliers():
# Al identifies and removes outliers

dataset[column] = remove_outliers(dataset[column])

return dataset

2. Automated ETL (Extract, Transform, Load) ETL is the process of extracting data from various sources,
transforming it into a format that can be used for analysis, and then loading it into a data warehouse. Al can
automate this process, recommending the best transformations and loading steps based on patterns learned
from past data.

3. Al-Powered Data Enrichment Al can augment data with additional information to make it more useful. For
instance, Al can use external sources to enrich the dataset, like adding geographical data to sales figures or
customer sentiment analysis to product reviews.

4. Feature Engineering: Al systems can suggest or automate the creation of new features from raw data,
improving the predictive power of machine learning models in the analytics pipeline.

5. Natural Language Processing (NLP) for Unstructured Data: Al-driven data preparation includes using

NLP techniques to extract meaningful insights from unstructured data, such as customer reviews, documents,
or social media posts.
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Diagram: Al-Driven ETL Pipeline

Below is a diagram showing the stages of an Al-Driven ETL pipeline.

——> | AI-Driven Cleansing | ——= | AI-Driven ETL

Data Ingestion: Raw data is collected from various sources.
Al-Driven Cleansing: The data is automatically cleaned and pre-processed by Al algorithms.
Al-Driven ETL: The data is transformed and loaded into the analytics platform with minimal manual
intervention.
e Data Enrichment and Feature Creation: Al systems enrich the data and create additional variables (features)
for deeper analysis.
Data Storage: The final, prepared data is stored in a cloud data warehouse.
Data for AI/ML.: The prepared data is ready for further Al or machine learning tasks.

Benefits of Al-Driven Data Preparation
The primary advantages of using Al for data preparation include:

1. Reduced Time and Effort: Traditional data preparation can take hours or even days. Al automates many
tasks, significantly reducing the time it takes to prepare data for analysis.

2. Improved Data Quality: Al models can identify and fix issues in the data, ensuring higher-quality datasets
for analytics. This leads to more accurate insights and better decision-making.

3. Scalability: As data grows, Al-driven solutions can scale to handle larger and more complex datasets without
requiring proportional increases in human effort.

4. Faster Insights: By automating data preparation, organizations can move quickly from raw data to actionable
insights, improving their ability to respond to market changes and make data-driven decisions.
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Conclusion

Al-driven data preparation is essential for unlocking the full potential of cloud-based analytics. By automating
traditionally manual processes like data cleaning and transformation, Al not only speeds up the preparation process
but also improves the quality and accuracy of the data. As businesses continue to embrace cloud technologies, Al-
driven data preparation will play a crucial role in ensuring they can make the most of their data to drive growth and
innovation. By automating and optimizing the data wrangling and transformation processes, Al allows organizations
to achieve faster, more accurate insights, ultimately driving business innovation. As cloud platforms continue to evolve,
Al-driven data preparation will become an indispensable tool for organizations looking to stay ahead in an increasingly
data-driven world.
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