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Analysis Services

* OLAP engine of SQL Server 2005
» Every source is associated to an external

* The source is the relational database
where the fact and dimension tables are

» Analysis Services exploits data from
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Cubes

 The cubes

— Are similar to the materialized views of the
relational model

— Are stored in an OLAP database which
exploits proper data structures to save
multidimensional data

» Every cube can be associated to

— A complete fact

— A portion of a fact
» To optimize specific queries
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Creating the data source e

» The first step is to define the data source

— Indicating the following parameters
* Remote (or local) computer network address
» User

* Authentication method
- Username/password
- Windows user

+ Database to be used

. . aolo Garza, Ri
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Creating dimensions and cubes

» Basic steps
— Define the data source

— Define a data source view to select the
needed tables

— Define the dimension structures
— Define the cube dimensions

Paolo Garza, Riccardo Dutto
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Creating a dimension

e Use the “New dimension” command

— Select the “auto build” option if you want
SQL Server to automatically define attributes
and hierarchies

Paolo Garza, Riccardo Dutto
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Dimensiorg

[ Mining st |T£ Mew Dimensiaon. ..
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' Dimension Wizard

Select Build Method
Select the method you want to use to build the dimension,

(%) Build the dimension using a data source
Auta build
Create attributes and hierarchies v

(3 Build the dimension withaut using a data source

Description:

The wizard will create an attribute For most columns in the dimension tables and attempt ta
build hierarchies that have multiple levels.
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Creating a dimension (2) |

» Choose the type of the dimension
— Standard

— Temporal
» Automatic managing of the time dimension

Paolo Garza, Riccardo Dutto
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Dimension YWizard

Select the Dimension Type

Specify whether the new dimension is a standard dimension or a time
dirmension,

(%) Standard dimension

) Time: dimension

) Server time dimension

Descripkion:

Define a dimension based on one or more dimension tables. The structure of the data
defines the attributes and hierarchies in the dimension.
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Creating a dimension (3) PRe@

* Choose the table to be used as data
source for the dimension

» Choose the primary key of the table

. . Paolo Garza, Riccardo Dutto
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Dimension Wizand

Select the Main Dimension Table

Select the main table and one or more key columns that relate to the Fact
table.

Main table:

Key columns:

CoD_F
[] momME
[] SEDE_F
[] stato_F

Column containing the member name (optional):

COD_F

[ < Back H Next » l[ Finish =3| ][ Cancel ]
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SQL Server 2005 Analysis Services - 12 Politecnico di Torino




SQL Server 2005 Analysis Services

Database and data-mining-group, Politecnico di Torino

Project deploy e

* Transfer the created structures on the
OLAP server

— SQL Server automatically creates a new
OLAP database for the project

* During the deploy phase
—the dimension is processed
— the data are loaded

Paolo Garza, Riccardo Dutto
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tto_AS - Microsoft Yisual Studio o

Eew  Project | Build | Debug Formak  Database Dat
|ﬁ| Build mio_progetto_as - | &

[Design]*] | Deploy mio_progetto_AS |-age

: -
jon Structure | €2 Process...

B-x mE @Eae-%

ogress - mio_progetto_AS

Server : localhost
Database : mio_progetto_AS
@ Command
= @ Command
=] ‘b Processing Database ‘mio_progetto_aS' completed successfully,
3; Start time: 13/03/2006 23.53.26; End time: 13/03/2006 23.53.27; Duration: 0:(
Z Processing Dimension 'FRM' completed successfully,

< >

Skakus:

@ Deployment Completed Successfully
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Browsing a dimension

Using the “browser”
— an attribute or a hierarchy can be selected
— its data can be read

. . aolo Garza, Ri
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Creating a cube e

Choose the “New Cube” command
— Use the wizard

Choose the fact table

Choose the cube measures

— Numerical attributes

Choose the cube dimensions
— Create the dimensions if needed
— Use previously created dimensions

. . aolo Garza, Ri
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Creating a cube (2) e

e Choose the data source
— Data source view

* Choose the fact and dimension tables
— Identify the fact table

— Identify the tables associated to the desired
dimensions

. . Paolo Garza, Riccardo Dutto
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# Cube Wizard

Identify Fact and Dimension Tables
Identify Fact and dimension tables in the data source view. You can also
specify & time dimension kable.

Time dimension table: |TEMPO v |

Tahles ‘ Diagram

Marne D Fact D Dimension
1ol dbo.ART O
(3 doo.Fep |
1ol dbo FRY O
1 dboPRG O
1 doo.TEMPO O
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Creating a cube (3) e

» Choose the dimensions to be used

— The SOL Server wizard presents a list of
existing dimensions

Paolo Garza, Riccardo Dutto
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B Cube Wizard

Review Shared Dimensions
Select existing dimensions ko include in the cube,

Available dimensions: Cube dimensions:
Name Name
FRM

< ¥ < ¥
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Creating a cube (4) e

* Choose the measures of the cube

— Besides the measures of the fact table, SOL
Server provides additional measures

« Example: COUNT, the number of tuples of every
rollup operation

Paolo Garza, Riccardo Dutto
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‘ Cube Wizard
Select Measures
Select the measures that wou want to include in the cube,
Available measures:
Measure Groups/Measures Source Columns
[l] FaP
ul @
all  FAP Count
< Back ] I Mext = I [ Finish ==| ] [ Cancel
. . Paolo Garza, Riccardo Dutto
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Cube processing

» Before using the cube, we need to
“compute” its content

— Loading the data inside the cube
» Execute the cube deploy and processing

— If new structures have been introduced, SQL
Server deploys the new ones and then
processes the cube (updates the cube data)

. . Paolo Garza, Riccardo Dutto
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Cube processing (2) e

» Cube processing types
— Full Process

* Creates the physical structure of the cube and
computes its content (aggregated measures)

— Refresh update

 Delete the data of the cube and recomputes the
aggregated measures

— Incremental update

» Updates the cube content by adding new data
from data sources

Paolo Garza, Riccardo Dutto
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Cube processing (3) e

» Full Process option

— It is the only option available when the
content is computed for the first time

Paolo Garza, Riccardo Dutto
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+ Process Progress

= (¥} Command

|2 Processing Dimension \WRT' completed successfully.

1 Processing Dimension 'TEMPO' completed successfully.

1% Processing Dimension PR’ completed successfully,

= (5] Processing Cube 'Mio cubo' completed successfully.

B}, Skart time: 14/03{2006 0.46.55; End time: 14/03/2006 0.46.56; Duration: 0:00:01
[usl] Processing Measure Group 'FAP' completed successfully.

=" Process Cube - Mio cubo

Obiject list:

Object Name Type Pracess Options
"4 Mio cubo Cube Process Ful

@ Process succeeded.

Paolo Garza, Riccardo Dutto
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Cube processing (4) e

* Incremental Update option

— Updates the content of the cube with data
from data sources

— Selects the data which satisfy the query

Paolo Garza, Riccardo Dutto
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# Process Cube - Mio cubo

Object list:
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+" Incremental Up date for Mio cubo g@@ i i

Select @ measure group and partition to update. Then, spedfy whether the source of
the updated data is 3 table or a query.

Measure group: ‘FAP b ‘
Partition: e ~|
Source
) Table:
[]
& Query:
Data Source: Mio Database v

Text of the query:

select * from ... where ..

Object Name

4 Mio cubo

Type
cube

Frocess Options Settings
Frocess Incremental i Configure...

oK I[ Cancel H Help

Paolo Garza, Riccardo Dutto
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Querying a cube e

* The content of a cube can be browsed

— With the graphic browser of SOL Server Bl
Development Studio

— MDX queries
« Ad-hoc Microsoft language

— Excel
— Third party reporting tools

. . aolo Garza, Ri
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Graphic browser

e Select the cube and choose the
“Browser” tab

» Drag and drop the information to show on
the schema
— Select the measures
— Select the dimensions
— Select the filters

. . aolo Garza, Ri
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% Cube Structure |ﬂ Dimension Usage ﬁ Calculations |_§' KPIs |,_;3 Actions |’PJ Partitions |@ Perspectives |’J Translations fl Browset

« A E Perspective; | Mo cubo + | Language: |Default w
’i Mio cubo Dimension Hierarchy Ciperatar Filtet Expression
= ul Mea;::as ART i TIPO Equal ¢ { Chioda, Bullane, Cacciavite
Sife) . N i
Wil F&P Count <Select dimension:
wll @
= Lol ARt
# 5 ARt
= 3 TPo ANND ~
= ﬁ FRMN 2005 2006 Totale complessivo
# 2 FRN MOME > Q 2 2
# 88 momE Adarns 4000 1200 Sz00
4 %8 SEDEF Elake 1000 1000
 fowor P = o
% 1 Pre T:tlale complessivo 5000 3500 3500
= I TEMRO B

+ E ANNO
# 52 cCoo_T
% 82 MESE
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Aggregations in cubes oce

« Many queries use only a portion of the
cube

— They perform aggregations on the cube

* Response time can be optimized by pre-
computing aggregations
— Aggregations are chosen by SQL Server
according to
» User preferences
* Frequent queries

Paolo Garza, Riccardo Dutto
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Aggregations in cubes (2) ofc

* The user can choose some parameters
— The maximum available disk space

— The desired percentage of performance gain
in terms of time
— An interactive choice can be performed
based on a graph showing
* the performance gain vs used disk space

— No aggregations

. . aolo Garza, Ri
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Aggregations in cubes (3) 0B

» To start the aggregations choice
— Select the desired cube
— Select the “Partitions” tab
— Choose the “Design Aggregations” wizard

. . aolo Garza, Ri
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] Aggregation Design Wizard |ZHE|§|
Set Aggregation Options ;ﬂd”
Choose an aggregation option to optimize storage and query performance for
your system.

Design aggregations until: 100

() Estimated storage reaches l:l 80

() Performance gain reaches % 60
L () 1 dick Stop 40
() Do not design aggregations (0%) 20

D

Option chosen |
by the user ( ]

A Aggregation design can take a long time if the database has not been deployed
previously, You can choose to interrupt this process at any time.

. . Paolo Garza, Riccardo Dutto
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Using Excel to query a cube

* Open Excel

* Use the command
— Data menu
— Pivot Table
— PivotChart Report

. . Paolo Garza, Riccardo Dutto
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Ed Microsoft Excel - testencel.xls
@ File Edit Yew Insert Format Tools | Data | Window  Help
- Y
DEEHE SRY B »- @i ot
Al o # Filter 3
A B | [ | D Subtotals... o
1 -
‘Walidation. ..
| 2 | :
3 Text to Columns.. .
% i PivatTable and PivokChart Repart. ..
[ Import External Data »
7| H
N ¥
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Using Excel to query a cube (2) e

» Choose the “External data source” option

Paolo Garza, Riccardo Dutto
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PivotTable and PivotChart Wizard - Step 1 of 3 A

Where is the data that vou wank to analvze?
" Microsoft Excel list or database

" Multiple consclidation rangss
€ another FivotTable report or PivotChart repart

Withat kind of report do vou wank ko create?
{% PivotTable

" PivotChart repart (with PivotTable report)

Cancel < Back | Mext = I Einish

Paolo Garza, Riccardo Dutto
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Using Excel to query a cube (3) e

* Choose the connection to the desired
OLAP cube

— Get Data
* The first time, the connection has to be
created
— Get Data
— Olap Cubes -> New data source -> OK

Paolo Garza, Riccardo Dutto
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21
trieved,
To use an Office Data Connection {.ode) file, click cancel and then use the
Impork Data command (Data menu, Import External Data submenu) ko
open the Flle.

=] Cancel < Back et = Firiish

Databases | Gueriss  OLAP Cubes

rrrrr
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Using Excel to query a cube (4) e

Creating a new connection
— Choose a name for the connection
— Choose the provider to connect to

— Choose “Analysis server” and write the
name of the OLAP server

— Choose the name of the desired OLAP
database

— Choose the name of the desired cube

Paolo Garza, Riccardo Dutto
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Create New Data Source 2lxl

What name do you want to give your data source?

1 Igvar\ada

Select an OLAP provider for the database you want to acosss:

Click Cannect and chter any information requeated by the provider:
3 Connect.

Select the Cube that containe the data you want:
4 |

I™ | Save my user D and password in the data source definition

(0,8 Caricel

|21

[CTIETETIENE
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3 |
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wark to use.
1+ Bnabysis srver  Cube fle
Servor E;m
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e [
Fassword: ,—

it | s | cam |
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Dice

Create New Data Source

ensional Connection

Database:

Select the database that ywaou want to wark with,

fa

Analisialberga
german

< Back I Einish I Cancel

SQL Server 2005 Analysis Services - 46

Paolo Garza, Riccardo Dutto
Politecnico di Torino

23



SQL Server 2005 Analysis Services

Database and data-mining-group, Politecnico di Torino

=~
pBc@

‘what name da pou want to give your data source?
1 Igrer\ada

Select an OLAP provider for the database you want 1o access

2. [Mictosoft OLE DB Provider for Olap Services 8.0 i A S
Ds Click Connect and enter any infarmation requested by the provider: _I

3 Comnect. | OLAPvendte _I ]

Select the Cube that contains the data you want:
4 | i_Quantita _I

I~ Save mp user [D and password in the data source defirition _|

F 7| %
] et | [ [ | T x|
tap o |
a I i
—— O |
Browse...
Options
Delete
. . Paolo Garza, Riccardo Dutto
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Using Excel to query a cube (5) e

* Place the desired dimensions and
measures on the Excel spreadsheet

. . Paolo Garza, Riccardo Dutto
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