service from

——
o a community ffe @
f\f{\. t St t ot —r 1] the mmuinity o, el

) redgate | Hub i
servercentra!'co_ Insights Learning Forums |deas redgute

Log in :: Register : Go

Home -
Want more great articles like this? Sign up for fresh SQL Related Articles

Tags : :
Articles Server knowledge delivered daily. (LBLoG J Rebuilding and Reorganizing
Editorials your@email.com m Clustered Columnstore Indexes
Stairways 2014/12/12
Thank this author by sharing: G+ m n u 0 Clustered Columnstore Indexes, as well
For_ums as “regular” indexes, support the Rebuild
Scripts and Reorganize oper...
Videos Rate this | & Join the discussion | 2 Add to briefcase
Blogs (ARTICLE) Stairway to Columnstore
: Indexes Level 12: Clustered or
otD
g g Stairway to ColumnStore Nonclustered?
ooks Indexes Level 8: 2017/05/17
gg‘l(_?]?)gs Optlmlzmg Clustered The previous levels of this stairway
Authors Columnstore Indexes o
About us By Hugo Kornelis, 2016/03/16 R Stay up to date:
ARTICLE] C
Contact us The Series C i i
Newsletters d Dglly nevvslgtters V\./I'[h'bl‘al’ld new
Write for us This article is part of the Stairway Series: Stairway to 5 articles, scripts, editorials and a
Columnstore Indexes Question of the Day help you keep
Daily SQL Articles SQL Server 2012 and later offer a very different type of index T on top of SQL Server.
by email: from the traditional b-tree, the in-memory columnstore index. 9
i These indexes use a column-based storage model, as well as a e your@email.com
your@email.com new 'batch mode' of query execution and can offer huge

performance increases for certain workloads. But how are they (ARTICLE)

Q
built, how do they work, and why do they manage to have such a h m
dramatic impact on performance? In this stairway, Hugo Kornelis C

2

T

explains all, with his usual mix of concise description and detailed

Sl demonstration.
& Write For Us
Find out more

In Level 7, we looked at optimizing rowgroup elimination for a ?n““""_“ Y ve s iy e
index is offset by the...

No thanks

nonclustered columnstore index. For a clustered columnstore

X index, the same technique can be used but the steps and syntax (ARTICLE | Stairway to Columnstore

Proactively change a bit. This will be covered later — but first, let's take a look Indexes Level 6: Updating and

monitor your at another significant difference between nonclustered and Deleting Data in a Columnstore
growing clustered columnstore indexes, which is that the former are read- Index

SQL Server only (in SQL Server 2012 and 2014), whereas the latter allow 2016/01/04

environment. updates. This makes the index far more flexible and usable, but it This level looks in detail at what happens

has a down side as well: no matter how much effort you put into when we update or delete data from a

optimizing the index structure when building the index, it will not clustered columnstor...
E ﬁ remain that way. When you start to use clustered columnstore

indexes, you will also have to plan for index maintenance.

Tags
clustered index
Reorganizing the index columnstore index
Tw free stairway series
" ﬁ'_ For rowstore index maintenance, there are two options: p—_
u onitor reorganize and rebuild, with reorganize being the more a Write For Us
lightweight option. For columnstore indexes, those same two i I

&%S'ﬁ?@w?@ E‘Eﬁﬁﬁaﬁ’&éﬁ?é‘&é‘aﬁﬁ%ﬁ%‘g‘ﬁt@%‘\/&‘é‘&eeéaﬁh%%’é‘f Policy. Terms of Use. Report Abuse.
effect.



http://www.sqlservercentral.com/stairway/121631/
http://www.sqlservercentral.com/
http://g.adspeed.net/ad.php?do=clk&aid=328527&zid=15220&t=1522616922&auth=5ac7d31927a579e1dd0f0c9d7b6fddfa
http://www.red-gate.com/about/welcomesscvisitors.htm?utm_source=ssc&utm_medium=textad&utm_campaign=ssclandingpage
http://www.sqlservercentral.com/Login?ReturnURL=%2farticles%2fclustered%2bindex%2f139099%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=355676&zid=15491&t=1522616919&auth=8d0a03bb66778d1d458e0a741b11ded2
javascript:;
http://www.sqlservercentral.com/Forums/FindPost1769962.aspx
javascript:;
http://www.sqlservercentral.com/Authors/Articles/Hugo_Kornelis/264757/
http://www.sqlservercentral.com/stairway/121631/
http://www.sqlservercentral.com/articles/Stairway+Series/138566/
http://www.sqlservercentral.com/blogs/db-newsfeed/2014/12/11/rebuilding-and-reorganizing-clustered-columnstore-indexes/
http://www.sqlservercentral.com/articles/157377/
http://www.sqlservercentral.com/articles/113752/
http://www.sqlservercentral.com/articles/126202/
http://www.sqlservercentral.com/articles/136174/
http://www.sqlservercentral.com/articles/clustered+index/
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

ALTER INDEX IndexName ON schema.TableName
REORGANIZE | PARTITION = [ PartitionNumber

USE ContosoRetailDWw;
GO

-- Add 1,100,000 rows, in 11 batches of 100
INSERT dbo.FactOnlineSales2
(DateKey, StoreKey, ProductKey, P
CurrencyKey, CustomerKey, SalesOl
SalesOrderLineNumber, SalesQuant
ReturnQuantity, ReturnAmount, Di
DiscountAmount, TotalCost, UnitCc
ETLLoadID, LoadDate, UpdateDate)
SELECT TOP (100000 )
DateKey, StoreKey, ProductKey, P
CurrencyKey, CustomerKey, SalesOl
SalesOrderLineNumber, SalesQuant
ReturnQuantity, ReturnAmount, Di
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FROM
GO 11

DiscountAmount, TotalCost, UnitCc
ETLLoadID, LoadDate, UpdateDate
dbo.FactOnlineSales;

-- Check the rowgroups metadata

SELECT

FROM

INNER JOIN
ON
AND

WHERE

ORDER BY

OBJECT_NAME(rg.object_id) AS T
i.name AS Ii
i.type_desc AS Ti
rg.partition_number,
rg.row_group_id,

rg.total_rows,

rg.size_in_bytes,
rg.deleted_rows,

rg.[state],

rg.state_description
sys.column_store_row_groups AS r¢
sys.indexes AS i
i.object_id = o
i.index_id = r¢
i.name = N'CCI_FactOnlineSales2'
TableName, IndexName,

NULNUL
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USE ContosoRetailDWw;

GO

-- Check the rowgroups metadata (aggregated

SELECT

FROM
INNER JOIN

BY

ORDER BY
GO

-- Rebuild

OBJECT_NAME(rg.object_id) AS T
i.name AS T
i.type_desc AS Ii
rg.partition_number,
rg.state_description,

COUNT(*)

SUM(rg.total_rows)
SUM(rg.size_in_bytes)
SUM(rg.deleted_rows)
sys.column_store_row_groups
sys.indexes

i.object_id

i.index_id

i.name = N'CCI_FactOnlineSales2'
rg.object_id, i.name, 1i.type_des¢
rg.partition_number, rg.state_de
TableName, IndexName, rg.partitic

the index

ALTER INDEX CCI_FactOnlineSales2 ON dbo.Fac

GO

-- Check the rowgroups metadata again

SELECT

OBJECT_NAME(rg.object_id)
i.name

i.type_desc
rg.partition_number,
rg.state_description,

COUNT(*)

SUM(rg.total_rows) AS
SUM(rg.size_in_bytes) AS
SUM(rg.deleted_rows) AS
sys.column_store_row_groups AS
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ALTER INDEX IndexName ON schema.TableName
REBUILD [ PARTITION = ALL ]
[ WITH ([ DATA_COMPRESSION = { COLUI
[ ON PARTITIONS |

cee ]
MAXDOP = number ]

ALTER INDEX IndexName ON schema.TableName
REBUILD PARTITION = number
[ WITH ([ DATA_COMPRESSION = { COLUI
[ , MAXDOP = number ]

) 1;
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USE ContosoRetailDWw;

GO

-- Rebuild the index, applying archival comj
ALTER INDEX CCI_FactOnlineSales2 ON dbo.Fac
REBUILD WITH (DATA_COMPRESSION = COLUMNSTOR

GO

-- Check the rowgroups metadata again

SELECT

FROM
INNER JOIN

OBJECT_NAME(rg.object_id)

i.name

i.type_desc

rg.partition_number,
rg.state_description,

COUNT (*)

SUM(rg.total_rows)
SUM(rg.size_in_bytes)
SUM(rg.deleted_rows)
sys.column_store_row_groups
sys.indexes

i.object_id

i.index_id

i.name = N'CCI_FactOnlineSales2'
rg.object_id, i.name, 1i.type_des
rg.partition_number, rg.state_de
TableName, IndexName, rg.partiti
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USE ContosoRetailDWw;

p.partition_number,
s.segment_id,
MAX(s.row_count) AS row_count,

.name = N'OnlineS:
.min_data_id END)
.name = N'OnlineSg
.max_data_id END)
.name = N'StoreKe)
.min_data_id END)
.name = N'StoreKe
.max_data_id END)
.name = N'Product}
THEN s.min_data_id END)
MAX(CASE WHEN c.name = N'Productt
THEN s.max_data_id END)
FROM sys.column_store_segments
INNER JOIN sys.partitions
ON p.hobt_id
INNER 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 c.object_id
AND c.column_id

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