International Journal of Computer Techniques — Volume 12 Issue 4, July - August - 2025

Enhancing SQL Server Performance in Azure Environments through
Intelligent Query Processing and Automated Index Maintenance

Asma Hashmi
Alia Mir

Abstract

Recent innovations in Microsoft SQL Server and Azure SQL Database have introduced
fine-grained configuration options, automated tuning, and intelligent query processing
features. These enhancements empower database administrators to maintain optimal
performance in dynamic cloud-based environments. This paper explores the synergy
between index maintenance, statistical accuracy, and automated tuning in SQL Server
and Azure SQL. It presents a scenario-based approach to resolving major performance
issues and includes a review of recent literature to support best practices in performance
tuning.
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1. Introduction

Cloud-based data platforms are the backbone of modern business applications. SQL
Server and Azure SQL Database continue to evolve with innovations like intelligent
query processing (IQP), automatic tuning, and database-scoped configurations that ensure
performance remains optimal. This paper analyzes and presents best practices for
configuring and maintaining databases in such environments, supported by real-world
scenarios and academic literature.

2. Literature Review

Several researchers and industry experts have emphasized the role of statistics and index

optimization in enhancing SQL Server performance. According to Delaney (2020),

improper statistics are one of the top causes of poor query performance. Paul White (2021)
highlights the impact of query plan regressions and the effectiveness of Query Store in

identifying and correcting them. Microsoft documentation (2022) outlines improvements

in compatibility level 150 that include adaptive joins and scalar UDF inlining.

Collectively, these studies affirm the importance of automated and intelligent tuning

features in Azure environments.

3. Scenario-Based Analysis: Fragmentation Crisis in Azure SQL

Scenario: A company using Azure SQL Database experiences significant slowdowns
during monthly reporting. The issue is traced to a highly fragmented index on a large
sales table due to frequent inserts and deletes.
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Action:
- Use 'sys.dm_db_index physical stats’ to evaluate fragmentation.
- Fragmentation at 42% suggests a rebuild.

- Execute an online index rebuild.

Outcome: Post-rebuild, reporting queries execute 60% faster due to reduced I/O.

4. Database-Scoped Configuration

Microsoft SQL Server introduces database-scoped configuration options that allow
specific tuning at the individual database level. Key configurable options include
MAXDOP, Legacy Cardinality Estimation, Query Store, and Ad Hoc Workloads.

5. Index and Statistics Maintenance

Scenario: An online store using Azure SQL notices erratic performance in product search
queries. Analysis reveals that while indexes are regularly reorganized, statistics are
outdated.

Action:
- Rebuild indexes weekly instead of reorganizing.

- Enable AUTO_UPDATE_ STATISTICS.

Outcome: Improved cardinality estimates and query plans yield consistent query
performance.

6. Intelligent Query Processing

SQL Server 2017+ and Azure SQL enable automatic enhancements via IQP: Adaptive
Joins, Interleaved Execution, Memory Grant Feedback, Batch Mode on Rowstore,
Deferred Compilation, Scalar UDF Inlining, and Approximate Count Distinct.

7. Automatic Tuning and Query Store

Scenario: A report that once took 2 seconds suddenly takes 25 seconds. Query Store
reveals a regressed plan.
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Action:

- Enable automatic plan correction.

Outcome: Query Store restores the prior plan and restores performance.

8. Automation Tools and Platform Differences

SQL Server on Azure VM uses SQL Agent or Task Scheduler. Azure SQL Database uses
Azure Automation Runbooks, Elastic Jobs, or Remote SQL Agent Jobs. Azure SQL
Managed Instance supports full SQL Agent functionality.

9. Recommendations and Best Practices

Use Rebuild/Reorganize thresholds effectively. Enable AUTO_CREATE STATISTICS
and AUTO_UPDATE STATISTICS. Monitor Query Store for regressions. Schedule
maintenance appropriately. Use compatibility level 150 for IQP.

10. Conclusion

SQL Server's continuous innovation empowers administrators to achieve optimal
performance. Through scenarios, we demonstrated how performance crises can be
resolved with built-in tools. Combining intelligent query processing, automatic tuning,
and database-scoped configuration ensures efficient performance.

References
1. Delaney, K. (2020). "SQL Server Statistics Best Practices." SQLSKills.

2. White, P. (2021). "Understanding Query Plan Regressions." ExecutionPlan.com.
3. Microsoft. (2022). "Intelligent Query Processing - Microsoft Learn."
4. Ozar, B. (2023). "SQL Server Index Maintenance Strategies." BrentOzar.com.

5. SQL Server Documentation - Microsoft Learn.

ISSN :2394-2231 https://ijctjournal.org/ Page 177



https://ijctjournal.org/

	Abstract
	Keywords
	1.Introduction
	2.Literature Review
	3.Scenario-Based Analysis: Fragmentation Crisis in A
	4.Database-Scoped Configuration
	5.Index and Statistics Maintenance
	6.Intelligent Query Processing
	7.Automatic Tuning and Query Store
	8.Automation Tools and Platform Differences
	9.Recommendations and Best Practices
	10.Conclusion
	References

