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Stairway to Columnstore
Indexes Level 2:
Columnstore Storage

By Hugo Kornelis, 2017/04/21 (first
published: 2015/04/29)

The Series

This article is part of the Stairway Series: Stairway to
Columnstore Indexes

SQL Server 2012 and later offer a very different type of index
from the traditional b-tree, the in-memory columnstore index.
These indexes use a column-based storage model, as well as a
new 'batch mode' of query execution and can offer huge
performance increases for certain workloads. But how are they
built, how do they work, and why do they manage to have such a
dramatic impact on performance? In this stairway, Hugo Kornelis
explains all, with his usual mix of concise description and detailed
demonstration.

The introduction of columnstore indexes in SQL Server 2012 was
a revolutionary step in the world of SQL Server. A new index type
was introduced, based on a completely new storage concept.
This was considered so crucial that the very storage paradigm is
encoded in the name, to remind us every time we use them that
these indexes use a columnar oriented storage structure.

To fully appreciate just how different these indexes are, and why
work so well in reporting and online analytical processing (OLAP)
workloads, but not for online transaction processing (OLTP), we
must first look at the traditional “rowstore” indexes.

Row-oriented storage

Traditionally, all indexes indexes in SQL Server share one
feature: the basic layout of the pages in the database file. For
each row, one single, consecutive block of bytes is used to store
the values in all columns, or all columns included in the index.
Even for LOB data and other varying length data that is too large
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Saledate Product GrossPrice SalesTax NetPrice
2012-03-08 Candy bar .00 .25 89.
2012-03-10 Smart .50 .41 419.
2012-03-11 Apple .57 .89 33.
2012-03-12 Smart .50 .41 419.
2012-03-19 Chair .50 .91 713.
2012-03-20 Toy car .97 .69 35.
2012-03-20 Chair .50 . 2,140.
2012-03-20 Laptop .00

2012-03-21 Apple (bag) .14

2012-03-24 Pocket knife .95

2012-03-27 Apple (bag) .02

2012-03-28 Candy bar .50
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USE ContosoRetailDWw;
GO

SET STATISTICS IO ON;

DECLARE @Dummy int;

SELECT @Dummy = SUM(SalesQuantity)
FROM dbo.FactOnlineSales;

SELECT @Dummy = SUM(SalesQuantity - ReturnQi
FROM dbo.FactOnlineSales;
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USE ContosoRetailDWw;
GO

SET STATISTICS IO ON;
COUNT(*)

dbo.FactOnlineSales
PromotionKey = 18;

COUNT(*)
dbo.FactOnlineSales
PromotionKey = 28;
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