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Stairway to ColumnStore
Indexes Level 7:
Optimizing Nonclustered
Columnstore Indexes

By Hugo Kornelis, 2016/03/16

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.

So far in this series, we have just been creating and using
columnstore indexes without giving any consideration to
optimizing these indexes. We just trusted that they would work
and give us a huge performance benefit. And they did. As with
many features in SQL Server, Microsoft has implemented the
columnstore index feature in such a way that they will work just
fine even if you don't spend any effort on optimizing them.

However, again as with many other features, optimizing the
columnstore index right from the start may well gain you even
more performance benefits. And lack of proper maintenance to
keep the columnstore indexes healthy will probably cause their
benefit to deteriorate over time. So in the next levels, we will start
to look at what you can do to optimize your columnstore indexes.

In this level, we will focus on optimization techniques to apply
while building the nonclustered columnstore index, which is
available in all versions of SQL Server from 2012 up. The next
level will then show how to apply the same technique to the
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USE ContosoRetailDWw;

p.partition_number,

s.segment_id,

MAX(s.row_count) AS row_count,

MAX (CASE WHEN
THEN
MAX (CASE WHEN
THEN
MAX (CASE WHEN
THEN
MAX (CASE WHEN
THEN
MAX (CASE WHEN
THEN
MAX (CASE WHEN
THEN

O n O n O n O nu O un O
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.name = N'OnlineSg
.min_data_id END)
.name = N'OnlineS:
.max_data_id END)
.name = N'StoreKe
.min_data_id END)
.name = N'StoreKe
.max_data_id END)
.name = N'Productk
.min_data_id END)
.name = N'Productk
.max_data_id END)

FROM sys.column_store_segments

INNER JOIN sys.partitions
ON p.hobt_id
JOIN sys.indexes
ON i.object_id
AND 1i.index_id

JOIN sys.index_columns

ON ic.object_id
AND ic.index_id

AND ic.index_column_id

JOIN sys.columns

ON .object_id

AND .column_id
i.name

.name IN (N'OnlineSalesKey', N'{
.partition_number,

.segment_id;
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USE ContosoRetailDWw;
GO

-- First drop the existing nonclustered col




DROP INDEX NCI_FactOnlineSales ON dbo.FactOr
GO

-- If the table has a lot of nonclustered r¢
-- Recreate them at the end of the script if
-- Dropping and recreating is faster than k¢

-- Clustered index is tied to primary key,
ALTER TABLE dbo.FactOnlineSales
DROP CONSTRAINT PK_FactOnlineSales_SalesKey

-- Now create a clustered index on the desi
CREATE CLUSTERED INDEX ix_FactOnlineSales_PI
ON dbo.FactOnlineSales(ProductKey);

-- Recreate the PRIMARY KEY constraint, now

ALTER TABLE dbo.FactOnlineSales

ADD CONSTRAINT PK_FactOnlineSales_SalesKey
PRIMARY KEY (OnlineSalesKey);

-- If the table has a lot of nonclustered r«
-- Do not forget to script the indexes (if

-- Finally, recreate the nonclustered columi
CREATE NONCLUSTERED COLUMNSTORE INDEX NCI_F¢
ON dbo.FactOnlineSales
(OnlineSalesKey, DateKey, StoreKey,
CustomerKey, SalesOrderNumber, SalesOrd
ReturnQuantity, ReturnAmount, DiscountQt
UnitCost, UnitPrice, ETLLoadID, LoadDat
GO
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USE ContosoRetailDWw;
GO

-- First drop the existing nonclustered col
DROP INDEX NCI_FactOnlineSales ON dbo.FactOr
GO

-- Then recreate the nonclustered columnsto
CREATE NONCLUSTERED COLUMNSTORE INDEX NCI_F¢
ON dbo.FactOnlineSales
(OnlineSalesKey, DateKey, StoreKey, Prod
CustomerKey, SalesOrderNumber, SalesOrd
ReturnQuantity, ReturnAmount, DiscountQt
UnitCost, UnitPrice, ETLLoadID, LoadDat
WITH (MAXDOP = 1);
GO
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