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Stairway to Columnstore
Indexes Level 6: Updating
and Deleting Data in a
Columnstore Index

By Hugo Kornelis, 2016/01/20

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.

In the previous level | discussed the difficulties of adding data to
columnstore indexes, and the workarounds implemented in SQL
Server 2014 to enable inserts into tables with columnstore
indexes — even if the inserted data is not always immediately
converted into column-oriented format.

But even in data warehouses, inserts are not the only
modification that has to be supported. We must also be able to
update and delete data. This level looks in detail at what happens
when we update or delete data from a clustered columnstore
index, the impact it has on concurrent data access, and how
without careful maintenance the efficiency of columnstore
indexes can degrade over time.

Challenges of modifying data in
Columnstore indexes

Deleting or updating data in compressed column-oriented storage

50LQuery1.sqgl

(T
a community Jfo ]

Try it now .
service from

Sl redgate

()

Go

Related Articles

ARTICLE

BLOG

Tags

Stairway to Columnstore
Indexes Level 5: Adding New
Data To Columnstore Indexes
2015/11/05

Earlier levels have shown how
Columnstore Indexes work effectively with
static data. In most tables ...

COLUMNSTORE INDEX... DEMO

2015/07/11

COILLIMNSRTNORFE INDFEYXY Hnw data ic
s

9] Fresh articles daily:

C

_ Get the SQL Server Central

E newsletter and get a new SQL
2 Server article each day. Get

C Database Weekly for a roundup of
s all the biggest SQL news from
h  around the web.

L your@email.com

2

R

C!

C No thanks

S

2014101121

SQL Server 2012 introduced columnstore
indexes, which can immensely improve
the performance of OLAP ...

columnstore index
stairway series

= N
Write For Us
Eind out more

comEghid 200bole e R segafchal eiges NiesshaampriesatynPolicy. Terms of Use. Report Abuse.


http://www.sqlservercentral.com/stairway/121631/
http://www.sqlservercentral.com/
http://g.adspeed.net/ad.php?do=clk&aid=362446&zid=15220&t=1522616858&auth=a8bcc6f30454a0c31e52624ef32892a4
http://www.red-gate.com/about/welcomesscvisitors.htm?utm_source=ssc&utm_medium=textad&utm_campaign=ssclandingpage
http://www.sqlservercentral.com/Login?ReturnURL=%2farticles%2fStairway%2bSeries%2f136174%2f
http://www.sqlservercentral.com/Register
http://www.sqlservercentral.com/
http://www.sqlservercentral.com/Tags
http://www.sqlservercentral.com/Articles/
http://www.sqlservercentral.com/Articles/Editorial
http://www.sqlservercentral.com/stairway/
http://www.sqlservercentral.com/Forums
http://www.sqlservercentral.com/Scripts/
http://www.sqlservercentral.com/Articles/Video
http://www.sqlservercentral.com/blogs/
http://www.sqlservercentral.com/Questions
http://www.sqlservercentral.com/Books/
http://ask.sqlservercentral.com/
http://jobs.sqlservercentral.com/
http://www.sqlservercentral.com/Authors/Articles/
http://www.sqlservercentral.com/About/AboutUs/
http://www.sqlservercentral.com/About/ContactUs/
http://www.sqlservercentral.com/NewsletterArchive
http://www.sqlservercentral.com/Contributions/Home
http://www.sqlservercentral.com/Contributions/Home
http://g.adspeed.net/ad.php?do=clk&aid=362444&zid=15491&t=1522616858&auth=e06dbb42d02a4d611691a97c33c11bea
javascript:;
http://www.sqlservercentral.com/Forums/FindPost1749352.aspx
javascript:;
http://www.sqlservercentral.com/Authors/Articles/Hugo_Kornelis/264757/
http://www.sqlservercentral.com/stairway/121631/
http://www.sqlservercentral.com/articles/133133/
http://www.sqlservercentral.com/blogs/sqlserversdba/2015/07/11/columnstore-index-demo/
http://www.sqlservercentral.com/blogs/nikos-blog/2014/07/20/clustered-columnstore-indexes-part-34-deleted-segments-elimination/
http://www.sqlservercentral.com/articles/127558/
http://www.sqlservercentral.com/articles/112059/
http://www.sqlservercentral.com/articles/ColumnStore+Index/
http://www.sqlservercentral.com/articles/Stairway+Series/
http://www.sqlservercentral.com/Contributions/Home
http://www.sqlservercentral.com/About/Privacy/
http://www.sqlservercentral.com/About/Terms
mailto:abuse@sqlservercentral.com

USE ContosoRetailDWw;
GO

-- Delete one percent of the rows, througho
DELETE FROM dbo.FactOnlineSales2
WHERE OnlineSalesKey % 100 = 33;

-- Check the rowgroups metadata
SELECT OBJECT_NAME(rg.object_id) AS T
i.name AS IndexName,
i.type_desc AS IndexType,

.partition_number,

.row_group_id,

.total_rows,

.size_in_bytes,

.deleted_rows,

.[state],

.state_description
FROM sys.column_store_row_groups AS r¢
INNER JOIN sys.indexes AS i




ON i.object_i

AND i.index_id

WHERE i.name CCI_FactOnlineSales2'
ORDER BY TableName, IndexName,
rg.partition_number, rg.row_group_id;
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USE ContosoRetailDWw;
GO

-- Update twenty percent of the rows, throu
UPDATE dbo.FactOnlineSales2

SET UpdateDate = CURRENT_TIMESTAMP
WHERE OnlineSalesKey % 5 = 2;

-- Check the rowgroups metadata

SELECT OBJECT_NAME(rg.object_id) AS T

i.name AS IndexName,

i.type_desc AS IndexType,
.partition_number,

.row_group_id,

.total_rows,

.size_in_bytes,

.deleted_rows,

.[state],

.state_description
sys.column_store_row_groups AS r¢

i.object_id =
i.index_id =
WHERE i.name = N'CCI_FactOnlineSales2'
BY TableName, IndexName,
rg.partition_number, rg.row_group_id;
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USE ContosoRetailDWw;
GO

-- Start a transaction, so we can investiga
BEGIN TRAN;

-- Update just a single row

UPDATE dbo.FactOnlineSales2

SET UpdateDate = CURRENT_TIMESTAMP
WHERE OnlineSalesKey = 30000002;

-- Do not rollback the transaction yet!
/*




ROLLBACK TRAN;
*/

USE ContosoRetailDWw;
GO

-- Check the locks that are taken

-- (Query adapted from http://www.nikoport.

SELECT 1l.request_session_id,

DB_NAME(1l.resource_database_id) AS database.

CASE

WHEN 1.resource_type = 'OBJECT'

THEN OBJECT_NAME(l.resource_associated_enti

ELSE OBJECT_NAME(p.[object_id])

END AS [object_name],

i.name AS index_name,

.resource_type,
.resource_description,
.request_mode,
.request_status

FROM sys.dm_tran_locks AS 1

INNER JOIN sys.partitions AS p

ON p.hobt_id = 1l.resource_associated_enti

INNER JOIN sys.indexes AS i

ON i.[object_id] = p.[object_id]

AND i.index_id = p.index_id
1.resource_associated_entity_id
1.resource_database_id = DB_ID()
1l.request_session_id, resource_a:
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USE ContosoRetailDW;
GO

-- Run a simple query
OnlineSalesKey, StoreKey, CustomerkKe
dbo.FactOnlineSales2
OnlineSalesKey = 31000000;
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