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Stairway to Columnstore
Indexes Level 9: Batch
Mode Execution

By Hugo Kornelis, 2016/08/31

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.

You may remember from the first level of this series that the
performance benefit from using columnstore indexes can be
attributed to two major factors: reduced I/O (caused by column
elimination, rowgroup elimination, and compression), and batch
mode execution. In all the levels that followed, | have only
focused on the 1/0 reduction. It is now time to switch our focus
from 1/O to the execution mode. In this level, I will explain what
batch mode execution is and how it differs from row mode
execution. | will then tell you about some of the limitations of
batch mode execution. In the level after this | will focus on
techniques you can use to work around the limitations of batch
mode execution.

The sample database

All sample code in this level uses Microsoft’s
ContosoRetailDW sample database and builds upon the
code samples from the previous levels. If you didn’t follow
this stairway from the start, or if you did other tests in that
database and are now concerned that this might impact the
code in this level, you can easily rebuild the sample .
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USE ContosoRetailDWw;
GO

-- Run a simple query that will use batch m¢
SELECT ProductKey,
COUNT(*) AS TotalSales,
SUM(SalesQuantity) AS TotalQuantit)
SUM(SalesAmount) AS TotalAmount
dbo.FactOnlineSales
UnitPrice > UnitCost * 1.1
GROUP BY ProductKey;

-- Repeat the same query without parallelisr

SELECT ProductKey,
COUNT(*) AS TotalSales,
SUM(SalesQuantity) AS TotalQuantit)
SUM(SalesAmount) AS TotalAmount
dbo.FactOnlineSales
UnitPrice > UnitCost * 1.1

GROUP BY ProductKey

OPTION (MAXDOP 1);
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USE ContosoRetailDWw;
go

WITH SalesPerProduct
AS (SELECT ProductKey,
SUM(SalesQuantity) AS TotalQua




SUM(SalesAmount) AS TotalAmount
FROM dbo.FactOnlineSales
GROUP BY ProductKey)
SELECT ProductKey,
TotalQuantity,
TotalAmount,
RANK() OVER (ORDER BY TotalAmount)
SalesPerProduct;
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USE ContosoRetailDWw;
GO

-- Create and populate a temporary version
SELECT ProductKey, ColorName, Manufacturer
INTO dbo . TmpProduct
FROM dbo.DimProduct;

INSERT INTO dbo.TmpProduct (ColorName, Manu
VALUES ('Green', 'ZZ Marketing');

ALTER TABLE dbo.TmpProduct
ADD PRIMARY KEY (ProductKey);
GO

-- Add some extra rows

INSERT INTO dbo.TmpProduct (ColorName, Manu
ColorName, Manufacturer
dbo . TmpProduct;

-- Force the bailout (SQL Server 2012 only!
DECLARE @MinManufacturer varchar(50) = 'A';

SELECT dp.ColorName,
COUNT(fos.SalesOrderNumber) AS N
SUM(fos.SalesQuantity) AS Qt

FROM dbo.FactOnlineSales AS fq

INNER JOIN dbo.TmpProduct AS d

ON dp.ProductKey T

WHERE dp.Manufacturer @

GROUP BY dp.ColorName

ORDER BY dp.ColorName

OPTION (OPTIMIZE FOR (@MinManufacturer = 'Y

GO

-- Cleanup
DROP TABLE dbo.TmpProduct;




