International Journal of Computer Trends and Technology
ISSN: 2231-2803 / https://doi.org/10.14445/22312803/IJCTT-V71I5P111

Volume 71 Issue 5, 62-72, May 2023
© 2023 Seventh Sense Research Group®

Original Article

Developing a Data Quality Framework on Azure Cloud :
Ensuring Accuracy, Completeness, and Consistency

Dinesh Eswararaj

Senior Data Engineer, Compunnel Inc, Irvine, California, USA.

Received: 29 March 2023 Revised: 03 May 2023

Accepted: 18 May 2023 Published: 30 May 2023

Abstract - This article outlines the development of a data quality framework on Azure Cloud aimed at ensuring data accuracy,
completeness, and consistency. The framework is designed to address common data quality issues such as missing data,
inconsistent data formats, and inaccurate data. It utilizes various Azure Cloud services such as Azure Data Factory, Azure
Databricks, and Azure SQL Database to automate data quality checks and ensure data integrity. The article also discusses the
benefits of using the framework, including improved decision-making, compliance with regulatory requirements, and
enhanced customer experience. Overall, the data quality framework on Azure Cloud provides a comprehensive solution for

ensuring data quality in business operations.
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1. Introduction

Data quality refers to the level of accuracy,
completeness, consistency, timeliness, and relevance of data
that is used for decision-making, reporting, and analysis.
Data quality is important because it can directly impact
business outcomes and decision-making. Poor data quality
can lead to errors, wasted time and resources, and incorrect
decisions, while high-quality data can lead to more accurate
insights, better decision-making, and improved business
performance.

According to a study, poor data quality costs businesses
an average of $15 million per year. In addition, 84% of
businesses reported that they had experienced problems with
their data quality, with inaccurate data being the most
common issue. For instance, let's say a retail company has
inaccurate data on their inventory levels, leading them to
overstock on certain items and understock on others. This
could result in wasted resources on excess inventory and lost
sales on out-of-stock items, negatively impacting the
company's revenue and profitability.

This example highlights the importance of data quality
in business operations and the potential consequences of
poor data quality.

2. ldentifying Data Quality Requirements on

Azure Cloud
2.1. Defining Data Quality Metrics and Standards on Azure
Cloud

Defining data quality metrics and standards is an
essential step in developing a data quality framework on

Azure Cloud. Data quality metrics and standards help
organizations measure and monitor data quality, identify data
quality issues, and ensure that data meets quality
requirements.

Here are some key considerations for defining data
quality metrics and standards on Azure Cloud:

o Identify the types of data quality metrics and standards
needed: Some common types of data quality metrics and
standards include completeness, accuracy, consistency,
timeliness, and relevancy. Organizations should
determine which metrics and standards are most relevant
to their business needs and prioritize them accordingly.

e Establish thresholds for acceptable data quality: Once
data quality metrics and standards are defined, it is
important to establish thresholds for acceptable data
quality. These thresholds should be based on the
business needs of the organization and should be aligned
with industry best practices and regulatory requirements.

e Define data quality rules: Data quality rules help ensure
that data meets quality standards and can be used for
analysis and decision-making. Organizations should
define data quality rules based on their data quality
metrics and standards, such as rules for data
completeness, accuracy, and consistency.

e Establish data quality monitoring and reporting
processes: To ensure that data quality metrics and
standards are met, organizations should establish data
quality monitoring and reporting processes. These
processes should include regular monitoring of data
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quality metrics, reporting data quality issues, and
corrective action plans for addressing data quality issues.

e Utilize Azure Purview: Azure Purview is a data
governance tool that can help organizations define and
enforce data quality metrics and standards. It provides a
centralized platform for data discovery, classification,
and lineage, enabling organizations to gain insights into
data quality and establish data quality rules and
standards.

In summary, defining data quality metrics and standards
on Azure Cloud is an essential step in developing a data
quality framework. Organizations should identify the types
of data quality metrics and standards needed, establish
thresholds for acceptable data quality, define data quality
rules, establish data quality monitoring and reporting
processes, and utilize Azure Purview to help enforce data
quality metrics and standards.

2.2. Establishing Thresholds for Acceptable Data Quality
on Azure Cloud

Establishing thresholds for acceptable data quality is a
critical component of developing a data quality framework
on Azure Cloud. Thresholds provide a clear benchmark for
measuring data quality and help ensure that data is fit for
purpose and can be used for analysis and decision-making.

Here are some key considerations for establishing
thresholds for acceptable data quality on Azure Cloud:

o Define acceptable levels of data quality: Before
establishing thresholds for data quality, it is important to
define what constitutes acceptable levels of data quality.
This will vary depending on the business needs of the
organization and may be influenced by industry best
practices and regulatory requirements.

o Determine threshold levels for data quality metrics:
Once acceptable levels of data quality are defined,
organizations can establish threshold levels for data
quality metrics such as completeness, accuracy,
consistency, and timeliness. Thresholds should be based
on acceptable data quality levels and established with
input from business stakeholders.

o ldentify data quality exceptions and their impact: It is
important to identify data quality exceptions and their
impact on the business. For example, missing or
inaccurate data may have a significant impact on
financial ~ reporting or regulatory  compliance.
Organizations should identify exceptions that require
immediate attention and establish threshold levels for
these exceptions.

e Establish data quality monitoring and reporting
processes: To ensure that data quality thresholds are
being met, organizations should establish data quality
monitoring and reporting processes. These processes
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should include regular monitoring of data quality
metrics, reporting data quality issues, and corrective
action plans for addressing data quality issues.

e  Utilize Azure Data Factory and Azure Databricks: Azure
Data Factory and Azure Databricks are powerful tools
for managing data quality on Azure Cloud. They can
automate data quality checks and generate alerts when
data quality thresholds are unmet.

In summary, establishing thresholds for acceptable data
quality is essential for ensuring that data is fit for purpose
and can be used for analysis and decision-making on Azure
Cloud. Organizations should define acceptable levels of data
quality, determine threshold levels for data quality metrics,
identify data quality exceptions and their impact, establish
data quality monitoring and reporting processes, and utilize
Azure Data Factory and Azure Databricks to automate data
quality checks.

2.3. Examples of data quality requirements on Azure Cloud

Examples of data quality requirements on Azure Cloud
can vary depending on the organization's business needs and
the industry they operate in.

Here are some examples of data quality requirements
that may be relevant for organizations using Azure Cloud:

e Completeness: Data should be complete, meaning that
all required data fields are populated. For example, if an
organization tracks customer information, the customer
records should include all required fields, such as name,
address, and contact information.

e Accuracy: Data should be accurate, meaning that it is
free from errors or inconsistencies. For example, if an
organization is tracking sales data, the sales figures
should be accurate and reflect actual sales transactions.

e Consistency: Data should be consistent, meaning it is
uniform and follows established data standards. For
example, if an organization tracks product information,
the product codes should be consistent across all systems
and databases.

e Timeliness: Data should be timely, meaning that it is up-
to-date and reflects the latest information. For example,
if an organization tracks inventory levels, the inventory
data should be updated in real-time to reflect current
stock levels.

e Relevancy: Data should be relevant, meaning that it is
applicable to the organization's business needs. For
example, if an organization is tracking customer
feedback, the feedback should be relevant to the
organization's products or services.

Organizations may use tools such as Azure Purview to
automate data quality checks and enforce data quality rules
and standards to ensure that these data quality requirements
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are met on Azure Cloud. Additionally, organizations may
establish data quality monitoring and reporting processes to
identify data quality issues and take corrective action as
needed.

3. Establishing Data Governance Policies on

Azure Cloud
3.1. Defining Data Ownership and Stewardship on Azure
Cloud

Defining data ownership and stewardship on Azure
Cloud is an important component of managing data quality.
Data ownership refers to the accountability and responsibility
for data within an organization, while data stewardship refers
to the processes and controls put in place to ensure that data
is managed appropriately.

Here are some key considerations for defining data
ownership and stewardship on Azure Cloud:

e Assign data ownership: Assigning data ownership is the
first step in defining data ownership and stewardship.
This involves identifying who is responsible for specific
data sets or data domains within the organization. Data
ownership may be assigned to individuals or teams,
depending on the organization's structure and the scope
of the data.

o Define data governance policies and procedures: Once
data ownership is assigned, it is important to define data
governance policies and procedures that establish
guidelines for data management. These policies should
address issues such as data quality, data privacy, data
security, and data retention.

e Establish data stewardship roles and responsibilities:
Data stewardship roles and responsibilities should be
established to ensure data is managed effectively. This
may include roles such as data stewards, data custodians,
and data users. Data stewards are responsible for
overseeing the management of specific data domains,
while data custodians are responsible for implementing
data governance policies and procedures.

o Implement data quality controls: Data quality controls
should be implemented to ensure that data is accurate,
complete, and consistent. This may involve
implementing automated data quality checks using tools
such as Azure Purview, as well as manual data quality
checks performed by data stewards or data custodians.

e Monitor data quality and compliance: Regular
monitoring of data quality and compliance is essential
for ensuring that data is being managed appropriately.
This may involve implementing data quality dashboards
that provide real-time visibility into data quality metrics
and regular audits and reviews to ensure that data
governance policies and procedures are being followed.
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In summary, defining data ownership and stewardship
on Azure Cloud is essential for managing data quality and
ensuring that data is managed effectively. This involves
assigning data ownership, defining data governance policies
and procedures, establishing data stewardship roles and
responsibilities, implementing data quality controls, and
monitoring data quality and compliance.

3.2. Establishing Data Management Processes on Azure
Cloud

Establishing data management processes on Azure
Cloud is critical to ensuring data is managed effectively,
efficiently, and securely.

Here are some key considerations for establishing data
management processes on Azure Cloud:

e Data Acquisition: Data acquisition is the process of
obtaining data from various sources and integrating it
into a centralized repository. This may involve
extracting data from various sources, such as databases,
files, and APIs and transforming it into a format easily
integrated into the data repository. Organizations can use
Azure Data Factory to automate data ingestion and
transformation workflows.

o Data Integration: Data integration involves combining
data from multiple sources into a single, unified view.
This process includes cleaning, transforming, and
normalizing data to ensure consistency and accuracy.
Organizations can use Azure Synapse Analytics to
streamline the data integration process by providing a
unified platform for data integration, big data
processing, and advanced analytics.

e Data Storage: Data storage involves the storage and
management of data in a secure and scalable manner.
Azure provides various storage options, such as Azure
Blob Storage, Azure Data Lake Storage, and Azure
Cosmos DB, designed for different data storage and
management needs.

o Data Processing: Data processing involves performing
computations and analytics on the data to extract
insights and generate reports. Azure provides various
data processing tools such as Azure Databricks, Azure
HDInsight, and Azure Stream Analytics, enabling
organizations to process and analyze data in real-time.

e Data Governance: Data governance involves the
management of data assets, policies, and standards to
ensure data quality, security, and compliance. Azure
provides various data governance tools such as Azure
Purview, Azure Policy, and Azure Security Center,
enabling organizations to manage data governance
policies and standards across their Azure environments.
Data Analytics: Data analytics involves the application
of statistical and computational techniques to extract
insights and generate reports from the data. Azure



Dinesh Eswararaj / 1IJCTT, 71(5), 62-72, 2023

provides various data analytics tools such as Azure
Machine Learning, Azure Cognitive Services, and
Power BI, enabling organizations to build advanced
analytics and reporting capabilities.

In summary, establishing data management processes on
Azure Cloud involves defining processes for data
acquisition, integration, storage, processing, governance, and
analytics. By establishing these processes, organizations can
ensure that their data is managed effectively, efficiently, and
securely and can leverage the full potential of their data to
drive business value.

3.3. Examples of Data Governance Policies on Azure Cloud

Data governance policies are critical for ensuring that
data is managed securely and in compliance with regulatory
requirements.

Here are some examples of data governance policies that
organizations can implement on Azure Cloud:

e Access Control Policy: This policy governs the access
control mechanisms for data stored on Azure Cloud. It
defines the roles and permissions that users and
applications require to access data and sets rules for data
sharing and collaboration.

e Data Classification Policy: This policy defines the
criteria for classifying data based on its sensitivity,
confidentiality, and criticality. It establishes data
labeling, handling, and storage guidelines based on the
data classification.

o Data Retention Policy: This policy defines the rules for
retaining data based on regulatory, legal, and business
requirements. It specifies the duration for which data
should be retained and sets guidelines for archiving and
deleting data.

e Data Quality Policy: This policy defines the rules for
ensuring data quality, accuracy, and completeness. It
establishes guidelines for data validation, cleansing, and
normalization to ensure that the data is fit for its
intended purpose.

e Data Encryption Policy: This policy governs the
encryption mechanisms for data stored on Azure Cloud.
It sets guidelines for encrypting data at rest and in transit
and establishes key management and rotation rules.

e Data Privacy Policy: This policy defines the rules for
protecting personal and sensitive data stored on Azure
Cloud. It sets data anonymization, pseudonymization,
and de-identification guidelines and establishes data
sharing and disclosure rules.

e Data Audit Policy: This policy defines the rules for
auditing and monitoring data access and usage on Azure
Cloud. It establishes guidelines for logging and
monitoring data activities and sets rules for data access
reviews and compliance reporting.
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By implementing these data governance policies on
Azure Cloud, organizations can ensure that their data is
managed securely, complies with regulatory requirements,
and aligns with their business goals and objectives.

4. Implementing Data Quality Controls on
Azure Cloud
4.1. Data Profiling to Identify Data Quality Issues on Azure
Cloud

Data profiling is a critical step in implementing data
quality controls on Azure Cloud. It involves analyzing and
understanding the structure, content, and relationships of data
stored on Azure Cloud to identify data quality issues and
assess the fitness of data for its intended purpose.

Here are some ways in which data profiling can be used
to identify data quality issues on Azure Cloud:

o Data Completeness: Data profiling can be used to
determine the completeness of data by analyzing the
number of null or missing values in a dataset. This helps
identify incomplete data and take corrective actions to
ensure all necessary data is present.

e Data Accuracy: Data profiling can be used to identify
inaccurate data by comparing the values in a dataset with
predefined rules or standards. This helps in identifying
data that is outside the expected range or contains errors.

e Data Consistency: Data profiling can be used to identify
inconsistent data by analyzing the relationships between
different data elements. This helps in identifying data
that is inconsistent or contradicts other data elements.

o Data Validity: Data profiling can be used to validate the
data by comparing the data with predefined business
rules or external data sources. This helps identify data
that is invalid or inconsistent with other data sources.

e Data Quality Metrics: Data profiling can be used to
calculate various data quality metrics such as
completeness, accuracy, consistency, validity, and
timeliness. This helps assess the overall data quality and
identify areas that require improvement.

By using data profiling to identify data quality issues on
Azure Cloud, organizations can take corrective actions to
improve the quality of their data and ensure that it is fit for
its intended purpose.

4.2. Data Cleansing to Remove or Correct Data Errors on
Azure Cloud

Data cleansing is the process of identifying and
correcting or removing errors, inconsistencies, and
inaccuracies in the data stored on Azure Cloud. It is an
essential step in implementing data quality controls on Azure
Cloud as it helps ensure that the data is accurate, consistent,
and reliable.



Dinesh Eswararaj / 1IJCTT, 71(5), 62-72, 2023

Here are some ways in which data cleansing can be used
to remove or correct data errors on Azure Cloud:

e Removing Duplicates: Data cleansing can be used to
identify and remove duplicate records or values from a
dataset. This helps in reducing redundancy and
improving data accuracy.

e Standardizing Data: Data cleansing can be used to
standardize data by converting it into a consistent
format. For example, converting date fields into a
standardized format can help eliminate inconsistencies
and errors.

e Correcting Inaccurate Data: Data cleansing can be used
to correct inaccurate data by replacing incorrect values
with correct ones. For example, correcting misspelled
names or addresses can help in improving data accuracy.

e Filling in Missing Data: Data cleansing can be used to
fill in missing data by using various technigques such as
imputation or interpolation. This helps improve data
completeness and ensures that all necessary data is
present.

e Removing Outliers: Data cleansing can be used to
remove outliers or anomalies from a dataset. This helps
in improving data consistency and accuracy.

e Data Validation: Data cleansing can be used to validate
the data by checking it against predefined rules or
standards. This helps in identifying data that is
inconsistent or violates business rules.

By using data cleansing techniques on Azure Cloud,
organizations can improve the quality of their data and
ensure that it is accurate, consistent, and reliable. This, in
turn, helps make better business decisions, improve
operational efficiency, and ensure compliance with
regulatory requirements.

4.3. Data Validation to Ensure Data Meets Quality
Standards on Azure Cloud

Data validation is the process of checking whether data
stored on Azure Cloud meet predefined quality standards or
business rules. It is a critical step in implementing data
quality controls on Azure Cloud as it helps ensure that the
data is fit for its intended purpose and free from errors or
inconsistencies.

Here are some ways in which data validation can be
used to ensure data meets quality standards on Azure Cloud:

e Format and Type Validation: Data validation can be
used to validate the format and type of data stored on
Azure Cloud. This involves checking whether the data is
in the correct format, such as dates, numbers, or strings,
and whether it conforms to predefined data types. This
helps in ensuring that the data is accurate and consistent.

e Range Validation: Data validation can be used to
validate whether the data falls within predefined ranges.
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For example, validating a person's age is within a
specific range or that a product's price is within an
acceptable price range. This helps in ensuring that the
data is valid and meets business requirements.

e Integrity Validation: Data validation can be used to
validate the integrity of data relationships. This involves
checking whether the relationships between different
data elements are valid and consistent. For example,
validating a customer's order is associated with the
correct product or a sales transaction is associated with
the correct customer.

e Cross-Field Validation: Data validation can be used to
validate the relationships between different fields in a
dataset. This involves checking whether the data in one
field is consistent with the data in another field. For
example, validating a person's age and birth date are
consistent with each other.

e Business Rule Validation: Data validation can be used to
validate data against predefined business rules or
policies. This involves checking whether the data meets
the specified criteria or requirements. For example,
validating a customer's credit score meets the minimum
requirements for a loan application.

By using data validation techniques on Azure Cloud,
organizations can ensure that their data meets quality
standards, is free from errors or inconsistencies, and is fit for
its intended purpose. This, in turn, helps in making better
business decisions, improving operational efficiency, and
ensuring compliance with regulatory requirements.

4.4, Data Enrichment to Enhance Data Quality on Azure
Cloud

Data enrichment is the process of enhancing existing
data with additional information to improve its quality,
accuracy, and completeness. This is an important step in
implementing data quality controls on Azure Cloud, as it can
help in filling gaps, correct errors, and enrich data with
additional information.

Here are some ways in which data enrichment can be
used to enhance data quality on Azure Cloud:

e Data normalization: Data enrichment can be used to
normalize data and ensure that it is consistent across
different sources. This involves identifying and
removing duplicates, standardizing naming conventions,
and consolidating data from multiple sources into a
single format.

e Geocoding: Data enrichment can be used to geocode
data, which involves assigning a geographic location to
each data point. This can help in visualizing data on a
map, analyzing geographic patterns, and identifying
opportunities for location-based services.

e Social media analysis: Data enrichment can be used to
analyze social media data and extract additional
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information such as sentiment analysis, customer
feedback, and trending topics. This can help understand
customer preferences, identify brand reputation issues,
and develop targeted marketing campaigns.

e Demographic profiling: Data enrichment can be used to
profile customer data based on demographic information
such as age, gender, income, and education level. This
can help understand customer segments, tailor products
and services to specific customer groups, and develop
targeted marketing campaigns.

o Data appending: Data enrichment can be used to append
additional data to existing datasets, such as adding
contact information, purchasing history, and behavioral
data. This can help develop a more complete picture of
customer behavior, identify cross-selling opportunities,
and improve customer engagement.

By using data enrichment techniques on Azure Cloud,
organizations can enhance the quality of their data, improve
decision-making, and gain a competitive edge. This, in turn,
can lead to better customer experiences, increased revenue,
and improved operational efficiency.

4.5. Examples of Data Quality Controls on Azure Cloud
Here are some examples of data quality controls that can
be implemented on Azure Cloud:

o Data profiling: Azure Data Factory can be used to
profile data and identify quality issues such as
duplicates, missing values, and outliers. This can help in
understanding the data and identifying areas for
improvement.

e Data cleansing: Azure Data Factory and Azure
Databricks can be used to cleanse data and remove or
correct errors such as misspellings, incorrect formatting,
and invalid data types. This can help in improving the
accuracy and completeness of the data.

e Data validation: Azure Data Factory and Azure
Databricks can be used to validate data against
predefined rules and thresholds. This can help ensure the
data meets quality standards and is fit for use.

e Data transformation: Azure Data Factory and Azure
Databricks can be used to transform data into a
standardized format that is consistent across different
sources. This can help in improving the consistency and
comparability of the data.

e Data lineage: Azure Purview can be used to track the
lineage of data and understand how it has been
transformed and processed. This can help ensure that the
data is trustworthy and has not been modified
inappropriately.

e Data monitoring: Azure Monitor can monitor data
quality in real-time and alert users when quality issues
arise. This can help identify and address quality issues
quickly before they cause significant problems.
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By implementing these data quality controls on Azure Cloud,
organizations can ensure that their data is accurate, complete,
and consistent. This, in turn, can lead to better decision-
making, improved operational efficiency, and increased
customer satisfaction.

5. Monitoring and Improving Data Quality on

Azure Cloud

5.1. Measuring Data Quality Metrics on Azure Cloud
Measuring data quality metrics is an essential step in

monitoring and improving data quality on Azure Cloud.

Here are some approaches to measuring data quality
metrics on Azure Cloud:

e Automated data quality checks: Azure Data Factory and
Azure Databricks can be used to implement automated
data quality checks that measure various data quality
metrics such as completeness, accuracy, consistency,
validity, and timeliness. These checks can be scheduled
to run at regular intervals and provide real-time insights
into data quality issues.

o Data quality dashboards: Azure Power Bl can be used to
create data quality dashboards that provide a visual
representation of data quality metrics. These dashboards
can be customized to display metrics most relevant to
the organization and can be used to track data quality
over time.

e Statistical analysis: Azure Machine Learning can be
used to perform statistical analysis on data quality
metrics and identify patterns and trends. This can help
understand the root causes of data quality issues and
develop strategies to address them.

e  User feedback: Azure Survey can be used to collect user
feedback on data quality. This can provide valuable
insights into how users perceive the quality of data and
help in identifying areas for improvement.

Once data quality metrics are measured, organizations

can use this information to identify areas for improvement
and develop strategies to address data quality issues. For
example, if completeness is identified as a key issue,
organizations can implement data quality controls to collect
and store all required data. Similarly, if accuracy is identified
as a key issue, organizations can implement data quality
controls such as data profiling, cleansing, and validation to
improve data accuracy.
By measuring data quality metrics on Azure Cloud and
taking steps to address data quality issues, organizations can
improve the accuracy, completeness, and consistency of their
data. This, in turn, can lead to better decision-making,
improved operational efficiency, and increased customer
satisfaction.

5.2. ldentifying Areas for Improvement on Azure Cloud
Identifying areas for improvement is a critical step in
monitoring and improving data quality on Azure Cloud.
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Here are some approaches to identifying areas for
improvement:

e Analyzing data quality metrics: Analyzing data quality
metrics can help identify areas where data quality is
poor. For example, if accuracy is low for a particular
dataset, it may indicate that the data needs to be cleaned
or validated.

e User feedback: Collecting feedback from users on the
data quality can help identify improvement areas. For
example, if users frequently report errors or
inconsistencies in data, it may indicate a need for better
data quality controls.

e Data profiling: Data profiling can help identify data
quality issues by analyzing data patterns and
characteristics. For example, data profiling can identify
missing values, duplicate records, or inconsistent data
formats.

e Business requirements:  Understanding  business
requirements can help identify areas where data quality
is critical. For example, if data is used for financial
reporting, data accuracy may be a critical requirement.

Once areas for improvement are identified, organizations
can develop strategies to address data quality issues. For
example, if data completeness is identified as a key issue,
organizations can implement data quality controls to collect
and store all required data. Similarly, if data accuracy is
identified as a key issue, organizations can implement data
quality controls such as data profiling, cleansing, and
validation to improve data accuracy.

By identifying areas for improvement on Azure Cloud
and taking steps to address data quality issues, organizations
can improve their data's accuracy, completeness, and
consistency. This, in turn, can lead to better decision-making,
improved operational efficiency, and increased customer
satisfaction.

5.3. Implementing Corrective Actions on Azure Cloud

Once data quality issues are identified on Azure Cloud,
it is important to implement corrective actions to improve
data quality.

Here are some steps organizations can take to implement
corrective actions on Azure Cloud:

e Establish a remediation plan: A remediation plan should
be developed to outline the steps that will be taken to
address data quality issues. The plan should identify the
root cause of the issue, the steps that will be taken to
address the issue, and the timeline for remediation.

e Implement data quality controls: Data quality controls
should be implemented to prevent data quality issues
from recurring. For example, if data accuracy is an issue,
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data profiling, cleansing, and validation controls should
be implemented to improve data accuracy.

e Monitor data quality: Data quality monitoring should be
performed on an ongoing basis to ensure that data
quality controls are effective. This can be done using
automated data quality checks or manual data quality
reviews.

e Continuously improve data quality: Organizations
should continuously improve data quality by analyzing
data quality metrics, collecting user feedback, and
identifying areas for improvement.

e Communicate with stakeholders: Stakeholders should be
kept informed of data quality issues and the steps being
taken to address them. This can help build trust in the
data and ensure that stakeholders have confidence in the
decision-making process.

By implementing corrective actions on Azure Cloud,
organizations can improve the accuracy, completeness, and
consistency of their data. This, in turn, can lead to better
decision-making, improved operational efficiency, and
increased customer satisfaction.

5.4. Examples of Data Quality Improvement Initiatives on
Azure Cloud

Here are some examples of data quality improvement
initiatives that can be implemented on Azure Cloud:

e Implementing data profiling and data cleansing
processes: By using Azure Data Factory, organizations
can perform data profiling and data cleansing operations
on their data. Data profiling can help identify data
quality issues, while data cleansing can help correct data
errors and inconsistencies.

e Establishing data quality metrics and thresholds: Azure
Data Quality Services can be used to establish data
quality metrics and thresholds, which can be used to
monitor and improve data quality. By establishing data
quality thresholds, organizations can ensure that data
quality meets their business needs.

e Implementing data validation checks: Azure Data
Factory can be used to implement data validation checks
to help ensure that data meets quality standards. This can
include validating data against business rules, ensuring
data completeness, and verifying data accuracy.

e Enriching data with additional information: Azure
Cognitive Services can be used to enrich data with
additional information, such as customer demographics
or sentiment analysis. This can help improve the quality
of the data and provide additional insights.

e Implementing data governance policies: Azure Policy
can be used to implement data governance policies, such
as data retention policies or data access controls. By
implementing these policies, organizations can ensure
that data quality is maintained over time.
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These initiatives can help organizations improve data
quality on Azure Cloud and ensure that their data is accurate,
complete, and consistent. By doing so, organizations can
make more informed decisions, improve operational
efficiency, and increase customer satisfaction.

6. Technologies and Tools for Developing a

Data Quality Framework on Azure Cloud
6.1 Azure Data Factory for Data Integration and
Transformation

Azure Data Factory is a cloud-based data integration
service that allows organizations to create, schedule, and
manage data pipelines. It provides a platform for data
integration and transformation that can be used to implement
data quality controls.

Some of the features of Azure Data Factory that can be
used to develop a data quality framework include:

o Data Integration: Azure Data Factory can be used to
integrate data from various sources, such as on-premises
data stores, cloud-based data stores, and SaaS
applications. This makes it possible to create a
comprehensive view of the data, which can help identify
data quality issues.

o Data Transformation: Azure Data Factory provides a
range of data transformation capabilities, such as data
mapping, data conversion, and data aggregation. These
capabilities can be used to transform data into a format
that meets quality standards.

e Data Flow: Azure Data Factory's Data Flow feature
allows organizations to visually design data
transformations, which can be used to implement data
quality controls. This can include data validation, data
cleansing, and data enrichment.

o Data Pipeline Orchestration: Azure Data Factory can be
used to orchestrate data pipelines, which can be used to
automate data processing and ensure data quality. This
includes scheduling data processing jobs, monitoring job
execution, and managing errors.

By using Azure Data Factory as part of a data quality
framework, organizations can ensure that data is integrated,
transformed, and processed in a way that meets quality
standards. This can help improve data accuracy,
completeness, and consistency and ensure that data is ready
for analysis and decision-making.

6.2. Azure Databricks for Data Preparation and Machine
Learning

Azure Databricks is a cloud-based analytics and machine
learning platform that can be used to develop a data quality
framework on Azure Cloud. It provides a collaborative
environment for data engineers, data scientists, and business
analysts to prepare and analyze data, build machine learning
models, and generate insights.
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Some of the features of Azure Databricks that can be
used for data preparation and machine learning as part of a
data quality framework include:

e Data Preprocessing: Azure Databricks provides a range
of data preparation tools, such as data cleaning, data
normalization, and data transformation. These tools can
be used to prepare data for machine learning and other
data processing tasks.

e Machine Learning: Azure Databricks provides a range of
machine learning libraries and frameworks, such as
TensorFlow, Keras, and Scikit-Learn. These libraries
can be used to build machine learning models that can
be used to improve data quality and identify data quality
issues.

e Collaborative Environment: Azure Databricks provides a
collaborative environment for data engineers, data
scientists, and business analysts to work together on data
preparation and machine learning tasks. This can help
ensure that data quality requirements are met and that
machine learning models are accurate and reliable.

e Scalability: Azure Databricks provides a scalable
platform for data preparation and machine learning
tasks, which can be used to process large volumes of
data and handle complex data processing workflows.

By using Azure Databricks as part of a data quality
framework, organizations can improve data accuracy,
completeness, and consistency and generate insights that can
be used to drive business operations and decision-making.

6.3. Azure Synapse Analytics for Data Warehousing and
Analytics

Azure Synapse Analytics is a cloud-based analytics
service that provides an integrated platform for data
warehousing and big data analytics on Azure Cloud. It can be
used as a technology for developing a data quality
framework. It enables organizations to store, integrate, and
analyze data from various sources and apply data quality
controls at each stage of the data processing pipeline.

Here are some of the features of Azure Synapse
Analytics that can be used for data warehousing and
analytics as part of a data quality framework:

e Data Integration: Azure Synapse Analytics provides
built-in connectors and integration capabilities that can
be used to extract, transform, and load (ETL) data from
various sources. This enables organizations to bring
together data from different systems, applications, and
databases and apply data quality controls at each stage of
the data processing pipeline.

e Data Warehousing: Azure Synapse Analytics provides a
centralized data repository that can be used to store and
manage large volumes of data. It offers a range of
storage options, such as Azure Data Lake Storage and
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Azure Blob Storage. It provides built-in capabilities for
data partitioning, compression, and indexing, which can
help improve data quality and performance.

e Analytics: Azure Synapse Analytics provides a range of
analytics capabilities, such as SQL querying, machine
learning, and data visualization. These capabilities can
be used to analyze data and identify data quality issues,
such as missing values, duplicates, and inconsistencies.

e Security and Compliance: Azure Synapse Analytics
provides built-in security and compliance features, such
as role-based access control, data encryption, and
compliance certifications. These features can help ensure
that data quality requirements are met and that data is
protected from unauthorized access and breaches.

By using Azure Synapse Analytics as part of a data
quality framework, organizations can improve data quality,
consistency, and accuracy and enable business users to make
informed decisions based on trustworthy data.

6.4. Azure Data Lake Storage for Data Storage and
Management

Azure Data Lake Storage is a scalable and secure cloud-
based data lake solution that can be used as a technology for
developing a data quality framework on Azure Cloud. It
provides a central repository for storing, managing, and
analyzing large volumes of structured and unstructured data.
It can help improve data quality by enabling organizations to
apply data quality controls and processes at each data
lifecycle stage.

Here are some of the features of Azure Data Lake
Storage that can be used for data storage and management as
part of a data quality framework:

e  Scalability: Azure Data Lake Storage is a highly scalable
solution that can handle large volumes of data. It
provides built-in capabilities for data partitioning,
compression, and indexing, which can help improve data
quality and performance.

e Security: Azure Data Lake Storage provides built-in
security features, such as role-based access control, data
encryption, and compliance certifications. These features
can help ensure that data quality requirements are met
and that data is protected from unauthorized access and
breaches.

e Data Processing: Azure Data Lake Storage provides
built-in capabilities for processing and analyzing data,
such as Azure Data Lake Analytics and Azure
HDInsight. These capabilities can be used to apply data
quality controls and processes, such as data validation,
cleansing, and enrichment.

e Integration: Azure Data Lake Storage provides built-in
integration capabilities that can be used to extract,
transform, and load (ETL) data from various sources.
This enables organizations to bring together data from
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different systems, applications, and databases and apply
data quality controls at each stage of the data processing
pipeline.

By using Azure Data Lake Storage as part of a data
quality framework, organizations can improve data quality,
consistency, and accuracy and enable business users to make
informed decisions based on trustworthy data.

6.5. Azure Purview for Data Governance and Discovery

Azure Purview is a unified data governance service on
Azure Cloud that can be used to discover, manage, and
govern data assets across an organization. It provides a
central catalog of all data assets, including structured,
unstructured, and semi-structured data, and enables
organizations to define and enforce data policies and
standards.

Here are some of the features of Azure Purview that can
be used for data governance and discovery as part of a data
quality framework:

o Data Catalog: Azure Purview provides a centralized
catalog of all data assets, including metadata, lineage,
and relationships between data assets. This can help
organizations discover and understand their data assets
and ensure that they are using accurate and reliable data
for decision-making.

e Data Classification and Labeling: Azure Purview
provides built-in capabilities for data classification and
labeling, which can be used to identify sensitive data and
enforce data security policies. This can help ensure that
data is handled appropriately and data quality
requirements are met.

e Data Lineage and Impact Analysis: Azure Purview
provides built-in capabilities for data lineage and impact
analysis, which can help organizations understand the
origin of data, track changes to data over time, and
assess the impact of changes to data on downstream
systems and processes.

e Integration: Azure Purview provides built-in integration
capabilities that can be used to integrate with other
Azure services, such as Azure Data Factory, Azure
Databricks, and Azure Synapse Analytics. This enables
organizations to apply data quality controls and
processes across the entire data processing pipeline.

By using Azure Purview as part of a data quality
framework, organizations can ensure that their data is
governed and managed effectively and that data quality
requirements are met throughout the data processing
pipeline. This can help improve data accuracy, completeness,
and consistency and enable business users to make informed
decisions based on trustworthy data.
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7. Challenges and Best Practices for Developing

a Data Quality Framework on Azure Cloud

7.1. Common Challenges in Developing and Implementing

a Data Quality Framework on Azure Cloud
Developing and implementing a data quality framework

on Azure Cloud comes with its own set of challenges. Some

of the common challenges are:

e Lack of data governance: A lack of clearly defined roles
and responsibilities for managing data can lead to
inconsistent data quality practices.

e Lack of understanding of data: Organizations may lack a
comprehensive understanding of the data they collect
and manage, which can lead to difficulties in identifying
and addressing data quality issues.

e Data silos: Data may be stored in silos across different
systems and applications, making it difficult to maintain
consistent data quality standards.

o Data complexity: The complexity of data structures and
formats can make it challenging to identify and address
data quality issues.

e Limited resources: Organizations may lack the necessary
resources, such as time, budget, and skilled personnel, to
implement an effective data quality framework.

To overcome these challenges, organizations can follow
some best practices:

e Establish a data governance framework: A clearly
defined data governance framework can help
organizations manage data effectively and ensure
consistent data quality practices.

o Define data quality metrics: Clearly defined data quality
metrics can help organizations measure the effectiveness
of their data quality framework and identify areas for
improvement.

o Implement automated data quality checks: Automated
data quality checks can help identify and address data
quality issues in real time.

e Foster a culture of data quality: Organizations should
encourage a culture of data quality by promoting data
literacy, providing training and education, and
recognizing and rewarding good data quality practices.

e Continuous improvement:  Organizations  should
regularly review and refine their data quality framework
to ensure it remains effective and aligned with business
objectives.

7.2. Best Practices for Ensuring Success on Azure Cloud

To ensure success when developing and implementing a

data quality framework on Azure Cloud, here are some best

practices:
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Clearly define objectives: Organizations should clearly
define their objectives for developing a data quality
framework and ensure that these objectives are aligned
with business goals.

e Engage stakeholders: It is essential to engage all relevant
stakeholders, including data owners, data stewards, IT
staff, and business users, in the development and
implementation of the data quality framework.

e Develop a roadmap: Organizations should develop a
clear roadmap that outlines the steps involved in
developing and implementing the data quality
framework on Azure Cloud.

e Leverage technology: Organizations should leverage the
capabilities of Azure Cloud technologies and tools to
implement automated data quality controls and improve
data quality metrics.

o Establish a data quality culture: Organizations should
foster a culture of data quality by promoting the
importance of data quality, providing training and
education on data quality best practices, and recognizing
and rewarding good data quality practices.

e Monitor and measure success: Organizations should
monitor and measure the success of their data quality
framework regularly. This can be achieved by regularly
measuring data quality metrics, reviewing the
effectiveness of data quality controls, and identifying
areas for improvement.

By following these best practices, organizations can
ensure that their data quality framework is effective, aligned
with business objectives, and improves overall data quality
on Azure Cloud.

8. Conclusion

In conclusion, ensuring high-quality data is essential for
making informed business decisions and optimizing
operations. Implementing a comprehensive data quality
framework on Azure Cloud can help organizations achieve
this goal but requires careful planning and execution. Key
considerations include defining data quality metrics and
standards, establishing data ownership and stewardship,
implementing data quality controls, monitoring and
improving data quality, and leveraging the right technologies
and tools. While there are certainly challenges to be
overcome, best practices such as engaging stakeholders and
promoting a culture of data quality can increase the
likelihood of success. By following these guidelines and
drawing from the examples of successful organizations,
businesses can unlock the full potential of their data and gain
a competitive edge in today's data-driven landscape.



Dinesh Eswararaj / 1IJCTT, 71(5), 62-72, 2023

References

(1
(2]
BB
(4]
(5]
6]
[7]
8]
[9]
[10]
(1]
[12]
[13]
[14]
[15]
[16]
[17]
(18]
[19]
[20]
[21]

[22]

[23]

[24]

[25]

Carlo Batini, and Monica Scannapieca, Data Quality: Concepts, Methodologies and Techniques. Springer, 2006. [Google Scholar]
[Publisher Link]

Mohammad Abdallah et al., “Big Data Quality: Factors, Frameworks, and Challenges,” An International Journal of Advanced Computer
Technology, vol. 9, no. 8, p. 3785-3790, 2020. [Google Scholar] [Publisher Link]

Patricia Alves de Freitas et al., "Information Governance, Big Data and Data Quality," 2013 IEEE 16th International Conference on
Computational Science and Engineering, pp. 1142-1143, 2013. [CrossRef] [Google Scholar] [Publisher Link]

Majid Al-Ruithe, Elhadj Benkhelifa, and Khawar Hameed, "Key Dimensions for Cloud Data Governance," 2016 IEEE 4th International
Conference on Future Internet of Things and Cloud (FiCloud), pp. 379-386, 2016. [CrossRef] [Google Scholar] [Publisher Link]

Imran Quadri Syed, Implementing a Data Quality Monitoring Framework. Redgate, 2020. [Online]. Available: https://www.red-
gate.com/simple-talk/databases/sql-server/bi-sql-server/implementing-a-data-quality-monitoring-framework

Amber Lee Dennis, Data Quality, Data Stewardship, Data Governance: Three Keys, Dataversity, 2020. [Online]. Available:
https://www.dataversity.net/data-quality-data-stewardship-data-governance-three-keys/

Ehsan Elahi, How to Implement a Data Quality Framework, Dataversity, 2022. [Online]. Available: https://www.dataversity.net/how-to-
implement-a-data-quality-framework/

Ankur, G, The 6 Dimensions of Data Quality, 2022. [Online]. Available: https://www.collibra.com/us/en/blog/the-6-dimensions-of-data-
quality

Fernandez, R, An Introduction to Data Quality Management Frameworks, Big Data, Techrepublic, 2022. [Online]. Available:
https://www.techrepublic.com/article/what-is-a-data-quality-management-framework/

Microsoft. (N.D.). Azure Purview. [Online]. Available: https://azure.microsoft.com/en-us/services/purview/

Microsoft. (N.D.). Azure Synapse Analytics. [Online]. Available: https://azure.microsoft.com/en-us/services/synapse-analytics/
Microsoft. (N.D.). Azure Data Factory. [Online]. Available: https://azure.microsoft.com/en-us/services/data-factory/

Microsoft. (N.D.). Azure Data Lake Storage. [Online]. Available: https://azure.microsoft.com/en-us/services/data-lake-storage/
Microsoft. (N.D.). Azure Databricks. [Online]. Available: https://azure.microsoft.com/en-us/services/databricks/

Microsoft. (N.D.). Cloud Adaption Framework. [Online]. Available: https://learn.microsoft.com/en-us/azure/cloud-adoption-
framework/scenarios/cloud-scale-analytics/govern-data-quality

Lbarrera, Designing a Framework for Data Quality Management. Data Ladder, 2022. [Online]. Available:
https://dataladder.com/designing-a-framework-for-data-quality-management/

Farrell, B, What Is Microsoft Purview? Data Driven Daily, 2023. [Online]. Available: https://datadrivendaily.com/what-is-microsoft-
purview/

Mike, Data Quality ELT with Azure Data Factory, SQL of the North, 2022. [Online]. Available:
https://sqlofthenorth.blog/2022/08/12/data-quality-elt-with-azure-data-factory/

Ikbal Taleb et al., “Big Data Quality Framework: A Holistic Approach to Continuous Quality Management,” Journal of Big Data, vol.
8, no. 76, 2021. [CrossRef] [Google Scholar] [Publisher Link]

The DGI Data Governance Framework Components, Data Governance Institute. [Online]. Available: https://datagovernance.com/the-
dgi-data-governance-framework/dgi-data-governance-framework-components/

Steve Young, Data Governance Process, 5 Minute Bl, 2023. [Online]. Available: https://5minutebi.com/2021/08/18/data-governance-
process

Kevin Booth, How to Implement a Data Governance Program with Azure Purview, EPC Group, 2022. [Online]. Available:
https://www.epcgroup.net/how-to-implement-a-data-governance-program-with-azure-purview/

Chau Vinh Loi, A Comprehensive Framework for Data Quality Management: How to Monitor and Maintain Data Quality to Make Sure
the Data Meets Certain Standards for Specific Business Use-Cases, 2021. [Online]. Available: https://towardsdatascience.com/a-
comprehensive-framework-for-data-quality-management-b110a0465e83

Balvinder Khurana, How to Create and Implement a Robust Data Quality Framework (Part One), Data Strategy Blog, 2022. [Online].
Available: https://lwww.thoughtworks.com/en-us/insights/blog/data-strategy/enterprises-data-quality-part-one

Balvinder Khurana, How to Create and Implement a Robust Data Quality Framework (Part Two), Data Strategy Blog, 2022. [Online].
Available: https://lwww.thoughtworks.com/en-us/insights/blog/data-strategy/data-quality-framework-part-two

72


https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Data+Quality%3A+Concepts%2C+Methodologies+and+Techniques&btnG=
https://link.springer.com/book/10.1007/3-540-33173-5
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Big+Data+Quality%3A+Factors%2C+Frameworks%2C+and+Challenges%E2%80%8F&btnG=
https://ijact.in/index.php/ijact/article/view/1164
https://doi.org/10.1109/CSE.2013.168
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Information+Governance%2C+Big+Data+and+Data+Quality&btnG=
https://ieeexplore.ieee.org/document/6755349
https://doi.org/10.1109/FiCloud.2016.60
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Key+Dimensions+for+Cloud+Data+Governance&btnG=
https://ieeexplore.ieee.org/document/7575888
https://www.red-gate.com/simple-talk/databases/sql-server/bi-sql-server/implementing-a-data-quality-monitoring-framework
https://www.red-gate.com/simple-talk/databases/sql-server/bi-sql-server/implementing-a-data-quality-monitoring-framework
https://www.dataversity.net/data-quality-data-stewardship-data-governance-three-keys/
https://www.dataversity.net/how-to-implement-a-data-quality-framework/
https://www.dataversity.net/how-to-implement-a-data-quality-framework/
https://www.collibra.com/us/en/blog/the-6-dimensions-of-data-quality
https://www.collibra.com/us/en/blog/the-6-dimensions-of-data-quality
https://azure.microsoft.com/en-us/services/synapse-analytics/
https://azure.microsoft.com/en-us/services/data-factory/
https://azure.microsoft.com/en-us/services/data-lake-storage/
https://azure.microsoft.com/en-us/services/databricks/
https://learn.microsoft.com/en-us/azure/cloud-adoption-framework/scenarios/cloud-scale-analytics/govern-data-quality
https://learn.microsoft.com/en-us/azure/cloud-adoption-framework/scenarios/cloud-scale-analytics/govern-data-quality
https://datadrivendaily.com/what-is-microsoft-purview/
https://datadrivendaily.com/what-is-microsoft-purview/
https://sqlofthenorth.blog/2022/08/12/data-quality-elt-with-azure-data-factory/
https://doi.org/10.1186/s40537-021-00468-0
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Big+Data+Quality+Framework%3A+A+Holistic+Approach+to+Continuous+Quality+Management&btnG=
https://journalofbigdata.springeropen.com/articles/10.1186/s40537-021-00468-0
https://datagovernance.com/the-dgi-data-governance-framework/dgi-data-governance-framework-components/
https://datagovernance.com/the-dgi-data-governance-framework/dgi-data-governance-framework-components/
https://5minutebi.com/2021/08/18/data-governance-process
https://5minutebi.com/2021/08/18/data-governance-process
https://www.epcgroup.net/how-to-implement-a-data-governance-program-with-azure-purview/
https://towardsdatascience.com/a-comprehensive-framework-for-data-quality-management-b110a0465e83
https://towardsdatascience.com/a-comprehensive-framework-for-data-quality-management-b110a0465e83
https://www.thoughtworks.com/en-us/insights/blog/data-strategy/enterprises-data-quality-part-one
https://www.thoughtworks.com/en-us/insights/blog/data-strategy/data-quality-framework-part-two

