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Definition Physically sorts and stores rows 
Separate structure with pointers to 
the data 

Numebr of 
Indexes One Index per Table Multiple indexes are allowed 

Read 
Performance Faster Slower  

Write 
Performance 

Slower, due to potential data row 

reordering 

Faster, since physical data order is 

unaffected 

Storage 
Efficiency More storage-efficient Requires additional storage space 

Use Case 
• Unique Column 
• Not frequently modified Column 
• Improve range query performance 

• Columns frequently used in 
search conditions and joins 

• Exact match queries 

Clustered Index Non-Clustered Index 
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CREATE [CLUSTERED | NONCLUSTERED] INDEX index_name ON table_name (column1, column2, ...) 

CREATE CLUSTERED INDEX IX_Customers_ID ON Customers (ID) 

Default is  
NONCLUSTERED 

CREATE NONCLUSTERED INDEX IX_Customers_City ON Customers (City) 

CREATE INDEX IX_Customers_Name ON Customers (LastName ASC, FirstName DESC) 

NONCLUSTERED 
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Index Syntax 
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Definition Organizes and stores data  

row by row  

Organizes and stores data  

column by column  

Read/Write 
Optimization 

Best for .. 
OLTP (Transactional) 
commerce, banking, Financial systems, 

order processing 

OLAP (Analytical) 
Data Warehouse, Business intelligence, 

Reporting, Analytics 

Use Case 
- High-frequency transaction 
applications 
- Quick access to complete records 

- Big Data Analytics 
- Scanning of large datasets 

- Fast aggregation 

Storage 
Efficiency Less efficient in storage Highly efficient with Compression 

Fair speed for read & write 
operations 

Fast read performance 
Slow write performance 

I/O 
Efficiency Lower (retrieves all columns) Higher (retrieves specific columns) 

Rowstore Index Columnstore Index 

SQL Course | Indexes | Rowstore vs Columnstore Index 

http://bit.ly/3GiCVUE
https://datawithbaraa.com/
https://www.linkedin.com/in/baraa-khatib-salkini-845b1b55/


CREATE [CLUSTERED | NONCLUSTERED] [COLUMNSTORE] INDEX index_name  

ON table_name (column1, column2, ...) 

Default is  
ROWSTORE 

CREATE NONCLUSTERED INDEX IX_Customers_Country ON Customers (Country) 

CREATE CLUSTERED INDEX IX_Customers_ID ON Customers (ID) 

CREATE NONCLUSTERED COLUMNSTORE INDEX IX_Customers_Country ON Customers (Country) 

CREATE CLUSTERED COLUMNSTORE INDEX IX_Customers ON Customers 

Rowstore 

Columnstore 

Rules  You can’t specific columns in Clustered Index Columnstore 

NOT ALLOWED 
TO USE 

COLUMNS 

Columnstore Index 
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CREATE [UNIQUE] [CLUSTERED | NONCLUSTERED] [COLUMNSTORE] INDEX index_name  

ON table_name (column1, column2, ...) 

Default is  
NOT Unique 

CREATE INDEX IX_Customers_Email ON Customers (Email)  

CREATE UNIQUE INDEX IX_Customers_Email ON Customers (Email)  

Index Allows  
Duplicates 

Duplicates 
are not 
allowed 
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CREATE [UNIQUE] [NONCLUSTERED] INDEX index_name  

ON table_name (column1, column2, ...) 

WHERE [Condition] 

 

Rules  You cannot create a filtered index on a clustered index. 

 You cannot create a filtered index on a columnstore index. 

 

Filtered Index 
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When To Use 

Identifying consecutive months of sales for 
each product. 

 

Fast Inserts 
(For Staging Tables) 

HEAP 

Identifying consecutive months of sales for 
each product. 

 

For Primary keys 
If not, then for date columns 

Clustered Index 

Identifying consecutive months of sales for 
each product. 

 

For non-PK columns  
(Foreign keys, Joins, and Filters) 

Non-Clustered Index 

Identifying consecutive months of sales for 
each product. 

 

Enforce Uniqueness 
Improve Query Speed 

Unique Index 

Identifying consecutive months of sales for 
each product. 

 

Target Subset of Data 
Reduce Size of Index 

Filetered Index 

Identifying consecutive months of sales for 
each product. 

 

For Analytical Queries  
Reduce Size of Large Table 

Columnstore Index 
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Identifying consecutive months of sales for each product. 

Indexing Strategy 

Initial Indexing Strategy 

Identifying consecutive months of sales for each product. 

Scenario-Based Indexing 

Identifying consecutive months of sales for each product. 

Usage Patterns Indexing 

Identifying consecutive months of sales for each product. 

Monitoring & Maintenance 

OLTP OLAP 

Optimize  

Read  
Performance 

Switch Large frequently 
used tables into 

ColumnStore 

Optimize  

Write 
Performance 

Clustered Index  
Primary Keys 

Identify frequently used Tables & Columns 1 

Choose Right Index 2 

Test Index 3 

Monitor Index Usage 

Monitor Missing Indexes 

Monitor Duplicate Indexes 

Update Statistics 

1 

2 

3 

4 

Identify Slow Queries 

Check Execution Plan 

Choose Right Index 

(Test) Compare Execution Plans 

1 

2 

3 

4 Monitor Fragmentations 5 
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