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Using Microsoft’s Business Intelligence Suite to Design Cubes

Once you receive your University of Arkansas MEC account, access will be via remote desktop connection. Remote
access documentation is at the following link:

http://enterprise.waltoncollege.uark.edu/Remote Desktop MEC GW.pdf

Microsoft’s Business Intelligence Suite provides tools that assist in all phases of business intelligence from building the
data warehouse, creating and analyzing cubes to data mining. The following provides a cube designing example using the
UA Dillards database.

Click Start > All Programs - Microsoft SQL Server 2012 - SQL Server Data Tools (formerly called Business
Intelligence Development Studio) as shown below.

;é Internet Explarer {&4-bit) -
& Inkernet Explorer
@ Mozilla Firefox
“F windows Update
Accessories
Adrninistrative Tools
Maintenance
Micrasaft SOL Server 2008
Microsoft 0L Server 2012
|&] Download Micrasoft S0L Server Compac
L Impart and Expart Data (32-bit)
L Import and Export Data (64-bit)

S0l Server Daka Toals

-g;:e, 0L Server Management Studio
Analvsis Services
Configuration Tools
Data Quality Services
Documentation & Community
Integration Services
Master Data Services
Performance Tools j

The Microsoft SQL Server Data Tools uses Microsoft Visual Studio 2010(VS) as the Integrated Development
Environment which will be familiar to VB.NET or C# users. When VS opens, most likely the top part of the window will
include the menu and tool bar with the Start Page tab active (Note: Prior to VS opening, you may be prompted to select a
default environment setting. Choose Business Intelligence Settings, and select “Start Visual Studio).

As usual, when you work within VS, some tabs will be created toward the top; these tabs can be closed by right-clicking
and selecting Close.

The name of the SQL Server 2012 Analysis Services Server and the server being used to store the data sources in these
exercises is ENT-ASRS.waltoncollege.uark.edu


http://enterprise.waltoncollege.uark.edu/Remote_Desktop_MEC_GW.pdf
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o5 Start Page - Micrasoft ¥isual Studio (Administrator)

Fle Edt View Debug Tools Window Help

G- P B9 0 S

[ M start Pags +  Solution Explorer > 1x
W =
OO Vistal Studi
!Visual Studio 2010 shell
GetStarted  Guidance and Resources  Latest News
@ Mew Praject...
. Welcome  Windows  Web  Cloud  Office SharePoint  Data
@ Cpen Project...
T — o What's Mew in Visual Studio 2010
Learn about the new Features included in this releass.
Recent Projects
Wisual Studio 2010 Overview
i wikhat's hew in \MET Framework 4
[ ot omize the Visual Studio Stark Page
—
FE Creating Applications with Yisual Studio
;: = Extending Visual Studio
Community and Learning Resources
T
e
[¥ Close page after project load
[¥ Show page on startup
3] solution Explorer [ JaEEaE

A cube building project requires SQL Server Analysis Services. The SQL Server Analysis Services 2012 server is named
ENT-ASRS.waltoncollege.uark.edu. Thus, assuming that the data from which the cube is to be built is in an accessible
SQL Server 2012 database, the first step is to connect to the Analysis Services database where you will create the Bl
objects. You will do this in an Analysis Services (AS) database already created for you. The AS database will have the
same name as your login user name with AS at the end. For example, a user with a user name ES90000 will have an AS
database named ES90000AS. To connect to/access the database, click File -> Open -> Analysis Services Database. ..

File = Edit  Wiew Debug Tools window  Help

Hew L |'::]§>CEQH:"=

Open 4 /a Analysis Services Database, .
Close & Project/Solution... Chrl+shift+0
Close Project 2 websie... Shift-+alt-+O
Save Selected Items Chrl+3 = File... ChH+O
Save Selected Items As... Corvett, .,
@l save sl Ctrl+Shift+35
E—— Get Started  Guidance and ResoLn
Prinit. .. Chrl+P VWalcome  Windows  Wweb  Cloud
Exit Alt+F4

The Connect To Database screen comes up. Enter the Server name, ENT-ASRS.WALTONCOLLEGE.UARK.EDU. Use
the drop down list box to select a database where you will put your Analysis Services objects. You will only see

database/s you have access to.
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P Connect To Database Ed

—Database

¥ Connect to existing database

SEFvEr: enk-asrs, waltoncolleqs . uark.edu

Database;

Click the OK button. Visual Studio opens — and the default location for Solution Explorer is the top right. You may need
to use the horizontal scroll bar to scroll to the right to see the Solution Explorer. If it is not there, then click View on the
menu and then click Solution Explorer. The name of your project should be visible with a number of other entries as
shown below. The name of your project may be different from the name used in this example (doesn’t matter). Your
project will have the same name as the AS database you selected (ES90000AS) in this case).

Solution Explarer * 0 X

_i_;, ES90000AS(ENT-ASRS1)

| = Data sources
| = Data Source YWiews
[ Cubes
| = Dimensions
| = Mining 3tructures

= [ ¢ Roles

!, Role

[ Assemblies

Steps required to design a Cube include:

Create Data Source

Create Data Source View

Create a Cube Wizard

Browse the Cube

Managing Dimensions (attributes and hierarchies)
Customizing Cube Functionality

ocouprLNOE
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1. Create Data Source

The next step requires creating a data source to be used for cube designing. Right-click Data Sources in the Solution
Explorer and Click New Data Source...

\

'y ES90000AS{ZEPPO)

..... Mew Data Source, .,

----- [ Rales

The Data Source Wizard Welcome page opens up. You can check the “Don’t show this page again” checkbox to avoid
seeing the window each time the wizard starts.

® Data Source Wizard =]

»  Welcome to the Data Source
Wizard

IJse this wizard bo create a new data source.
# daka source represents a connection to yvour data,

A data source does not provide Features such as caching
metadata, adding relationships, adding calculations, and
adding annaotations. To apply these Features to a data
source, use this wizard to create the data source, and then
use Data Source Wiew wWizard to create a view that includes
the appropriate Features.

[~ Don't show this page again

Eirist =] Zancel |

Click Next.

e —
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The Data Source Wizard then allows the creation of a connection. Click on the New... button.

B Data Source Wizard _ (O]

Select how to define the connection
ou can select From a number of ways inwhich wour data source will define its
connection skring.

i+ Create a data source based on an existing or new conneckion

Daka connections: Daka conneckion properties:

Propert | ralue

al |

T, .. [e|ete |

¥y A vwalid connection must be selected,

< Back [dExk = Eirishy =] Cancel |

4

The Connection Manager opens up.

K Connection Manager [ x|

Pravider: I Mative OLE DBYSOL Server Native Client 11.0 ;I
| J Server name:
. o Ient-asrsl j Refresh |
Connection .
5_%‘ & Lse windows Authentication
.‘LIII  Use SQL Server Authentication
a|

Lser marnme: I

Password: I

I™ Savemy password

—Connect ko a database

% Select or enter a database name:
A, DILLARDS) =]

" attach a database file:

| Browise, . |

Logical manme:

OF I Cancel Help

Test Connection
g ; A

Leave the default Provider as Native OLEDB\SQL Native Client 11.0. Enter the Server name. In this case, it is

Last updated 5/17/2012 2:10 PM
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Designing a Cube using SSAS

ENT-ASRSL1. Also, leave the default security as Windows Authentication.

Use the drop down list box to select a database (in this case, UA_DILLARDS) that is to be used for designing the cube
and click the Test Connection button (lower left) to ensure a connection exists to the database. Click OK. A new data
connection is added. Click Next.

® Data Source Wizard _ O] =

Select how to define the connection
Wau can select Frarm a number of ways inwhich voaur data source will define its
conneckion string.

i Create a data source based on an existing or new connection

Data conneckions: Data connection properties:
cnt-asrsl walkon.uark, edu, La DILLARDS Propert | walue
Daka Source ent-asrs1 walkon uark.. .
Initial Catalog g _DILLARDS
Integrated Se... 55PI
Provider SQLMCLILO, 1
< | 2
Tt Delete |
< Back | Mext = | Einish =] | Cancel |

4

On the Impersonation Information page, select “Use a specific user name and password. The user name and password to
enter here is the one provided to you by the University of Arkansas.

B Data Source Wizard _ O] x|

Impersonation Information

‘ou can define what Windows credentials Analysis Services will use ko connect
ko the data source.

% se a specific Windows user name and password

User name: |waltc-n'l,userid

Password: I*******|
IUse the service account
Use the credentials of the current user

Inherit

< Back | Mext = I Einist =] | Cancel |

Give a name to your Data Source (DILLARDS in this case) and click Finish

4
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® Data Source Wizard _ O] x

Completing the Wizard

Provide & name and then click Finish ko create the new data source,

Daka source name:

I:DILLARDS

Preview:

Connection string:

Provider=3QLMCLI10,1;0ata Source=ent-asrs 1 .walton.uark.edu;Inteqgrated
Security=55PI;Initial Catalog=UA_DILLARDS

% Back [Hext = | Einish I Cancel |

4

2. Create Data Source View

Next, a Data Source View will be needed. The Data Source View is sort of an abstract client view of the data. Right-
click Data Source Views in the Solution Explorer and click New Data Source View to open the Data Source View
Wizard. Click the Next button on the Welcome page (not shown).

Solution Explorer Il Data Source Yiew Wizard M=] E3
- Select a Data Source
e »Q"-j Select an existing relational data source or create a new one,
3 ES90000AS(ZEPPO)
= | ¢ Data Sources
Lo & DILLARDS Reelational data sources: Daka source properties:
----- = Data Source Yigws Propert: | Walus
""" [ Cub i Mew Data Source View. . Daka Source zeppa
----- | = Dimne Initial Catalog Ua_DILLARDS
----- [ Mini | Integrated Se... 55P1
..... [C5 Roles Praovider SQLMCLIIO, 1
----- [5¢ Assemblies
| Mew Data Source. .. I Advanced. .. |
< Back, | Mexk = | Einish == | Cancel |
Vi

Note that the Relational data source is the one you just created (DILLARDS). This page allows creating a new data
source in case one hasn’t yet been created. Because the desired data source exists, click the Next button to define the Data
Source View.
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Designing a Cube using SSAS

From the Select Tables and Views dialog, locate and select the desired data sources in Available objects and click the >
button to move them to the list of Included objects. In this example, all the five tables in the UA_DILLARDS database
will be used for designing the cube and so, select all the tables and moved to the Included objects list (see screenshot
below). Click the Next button.

I Data Source Yiew Wizard

Select Tables and Views
Select abjects fram the relational database to be included in the data source

Vg,
Available objects: Included objects:

Mame | Type | [Mame | Type |
[ BASKET (dba) Table
[ sksTINFO_FIX (dba) Table
3 sysdiagrams (dbao) Table
[ store Table ; |

) { Table

Table

Table
Tahle B

Filker: I T | &dd Related Tables |

[ show system objecks

< Back | Mext = I Eimisty =] | Cancel |

A

The last page of the Wizard allows you to enter a Name, DILLARDS is the Data Source name we will use in this example
and click Finish.

Completing the Wizard v

Provide a name, and then click Finish to create the new data source view,

Marne:

[PuLarDs

Preview:

[« DILLARDS
] DEPTINFG (dho)
7] sksTINFO (dbo)
2] SKUINFO {dho)
[ sTRIMFO (dbo)
2] TRNSACT (dbo)

= Back | [ext = | Einish I Cancel |
4

The Data Source View is displayed as shown below. Note in the Solution Explorer, the two entries created — a data
source and a data view — are shown. All the five tables with their columns are shown because the Data Source View is
selected in the Solution Explorer. Data Source View is a very important component of the process where you can do all
kind of changes and additions to your tables.
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25 ES9000DAS{ENT-ASRS1) - Microsoft Yisual Studio [_ 5] %]
File Edit view Project Debug Format Database DataSource Yiew Tools  ‘Window  Help
(G-H@ @9 | RF Bl -,
Ll DILLARDS [Online] ¢ ~ sl 4 31X
g - i |5
: NG R :
o E ENT-ASRS1)
k= Diagram Crganizer ] TRNSACT = [ DataSources
3 R all Tables > ES & 4 LA DILLARDS
" 1 ¥ STORE [ [ Data Source Views
& ? REGISTER 3 DILLARDS
E 7 TRAMMNUM [ Cubes
g 7 SALEDATE [ Dimensions
: 7 SEQ [ Mining Structures
INTERID = [ Roles
STVPE ™, Rale
QUANTITY [ Assemblies
Tables DRGPRICE =
[ DEPTINFO
[0 sksTINFO | SUNFD
[0 skuhFo 7 sk
[0 sTRINFO DERT -
[0 TRusACT CLASSID N
UPC r
STVLE ] STRIMFO
COLOR " 7 SToRE 53] Solution Explorer [EZ8]
SIZE CITY
PACKSIZE STATE Properties
WENDOR, 7P .
BRAND
k
RetrieveRelatior True
SchemaR estrictic
=
T DEPTINFD BES ) Data Source UA DILLARDS
= = Description
¥ DEPT ? s Name DILLARDS
DEFTOESC ¥ STORE MameMatchingsr {none)
CosT
RETAIL Name
Specifies the name of the object,

Ready

In the screen shot above, we can see the design of the underlying data store. But, if the design doesn’t completely support
the Analysis Services (AS) solution we intend to build, we can always modify the data source view to provide more useful
logical view of the data. Multiple diagrams can be created to simplify the presentation of the data source view with large
numbers of objects. Some examples are given on the next page.

Note that you cannot build cubes out of tables that are not related. Here you can see that all the relationships are
automatically created for us, since the tables have relationships already created. However, the relationship can be edited
(as shown in the example below) by right clicking the relationship link and click Edit Relationship; or we can create a new

relationship and specify the primary and foreign keys.

Source (Forgign key) table: Destination (primary key) table:
|TRIsACT MIETGS =l
(7] SKUINFO
e 4—_,W| Source Columns | Destination Colurnns |
DEPT Edit Relationship... KL | KL j
CLASSID Delete Relationship
P
STYLE i Properties AlE+Enter DEPT
cOLoR 7 SALEDATE CLASSID
SIZE P 50 UpC
PACKSIZE INTERID aTYLE
WENDOR. <—| STYPE - COLOR
e . SIZE
Descripkion: PACKSIZE -

Ok I Cancel Help
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Designing a Cube using SSAS

You can also add a calculated column from your existing columns. Right click on the top of your table and select New
Named Calculation...

] SKSTINFO

Bl Create Named Calculation =] B3
? sKU E Mew Mamed Calculation. ..
¢ ELC:;E $  MNew Relationship. .. Column name: IF‘ROFIT
Replace Table *
RETAIL
Description: PROFIT = RETAIL minus COST d
Delete Table From D3Y =
Explore Data
[~
ie= | Properties
Expression:
[RETAIL]-[COST] A
[~
(] 4 Cancel | Help |
Y

Fill in the Column name as you would like it to appear in your table (data source view) and fill in the expression and click
OK. Now notice that your named calculation is listed with your columns and you can now use it as any other columns in
creating your dimensions and attributes.

[ 7] SkSTINFO

=
7 STORE
COST

RETALL / Named calculation
|2 PROFIT

You can create named queries as well --- right click in the Diagram or Tables pane of the Data Source View Designer and
click the New Named Query button. A named query is a SQL expression represented as a table. In a named query, you
can specify a SQL expression to select rows and columns returned from one or more tables in one or more data sources. A
named query is like any other table in a data source view with rows and relationships, except that the named query is
based on an expression. See example below — Enter the Name TIMEINFO in this case and right click in the Query
definition pane and click the Add Table button. Add the TRNSACT table from the dropdown list of tables. Then select
SALEDATE column from the TRNSACT table.

Last updated 5/17/2012 2:10 PM Page - 11 -
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e Create Named Query H=]
Tables
[ DEPTINFO Name: [TIMEINFO
[ sksTmvFo o
;j SKUINFO Description: I
fj STRINFO [rata source: IDILLARDS {primary} j
[ TRHsACT
Cuery definition:
> [FIEEE | > B4 % g
=5 AddiRemove Tables... .
“® | Mew Relationship, .. j
Show Friendly Mames
Execute S0L
Add Group By
|_T_,1 Find Table... Redo
Arrange Tables Undo
#] | Refresh... Add Table. ..
&dd Mew Derived Table
Zoom 3
= Pane 3 =
i Properties 7 I I Clear Results _>|_I
Colurnin Propetties Lkpk I Sark Type Saort Order ﬂ
Query definition toolbar 2 E -
7
1| | b
ST SELECT
Query definition pane FROM
a8 Cancel Help
A
Add Table EE
Tables I\l‘iews | Functions I SYNoNYms I
BASKET (dbao)
DEPTINFO (dbo)
SKSTIMFO (dba)
SKSTIMNFO_FIX (dbo)
SKUIMFO (dba)
STORE_M3SA {dbo)
STRINFC {dba)
sysdiagrams (dba)
T |::Ijt|l:l::|
Refresh add Close
S

Last updated 5/17/2012 2:10 PM
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® Create Named Query

Mame:
Description:
Drata source:

Query definition:

I[=] E3

[TIMEINFO

| DILLARDS (primary)

2 ([DEE=E > 845 %ET

TRNSACT (dbo) [}

=
Kl >
Calurmn | Alias I Table I Qutput I Sork Type I Sork Order ﬁl
» SALEDATE | TRUSACT (... I
| I hd
« | »
SELECT  SALEDATE
FROM dbo. TRMSACT
[o]4 | Cancel | Help |
4

Designing a Cube using SSAS

Once you create your named query, you will need to establish its relationship with the fact table by using the Create New
Relationship button as described in the example above. The screen shot below shows the Data Source View Designer

page:

[7] SKSTINFO
ED
? STORE
CosT
RETAIL
[ proFIT
T r
SEUINFC -
s ] STRINFG
7 sku -
4 oEPT ? STORE
"
CLASSID - cir
e STATE
STHLE ap
COLGR »
+* h
SIZE
PACKSIZE
WENDIOR,
BRAND
[7] TRHSACT
? sku .
? STORE TRHSACT
? REGISTER
- r ? TRANNUM
1] BEPIATD 7 SALEDATE
¥ DEPT ? sEn
DEFTDESC MTERID
STYRE
QUANTITY
ORGPRICE A Named Query
= TIMEINFO /
SALEDATE

Last updated 5/17/2012 2:10 PM
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Designing a Cube using SSAS

Now that we have the named query in place, we can use it as any other tables. In this case we will use it as our Time
Dimension table. We will later see how we can add more columns to this table.

Along the way, it is always a good idea to click the Save all icon (multiple blue disks) on the tool bar. If you try to close
a tab that hasn’t been saved, it should prompt you to save your work for that part of the project.

3. Create a Cube Wizard

Now that a data source view is available, the next step is to design a cube. To do that, right click Cubes in the Solution
Explorer and select New Cube... to start the Cube Wizard as shown in the picture below.

Solution Explorer

___'J ES90000AS{ZEPPO})
= [ Data Sources
. ) DILLARDS
= [ Data Source Yiews
- 09 DILLARDS

|5 Assemblies

select the “Use existing tables” option from the Select Creation Method screen and click Next.

’ Cube Wizard =]

Select Creation Method

Cubes can be created by using existing tables, creating an empty cube, or
generating kables in the data source.,

Haow wiould wou like to create the cube?

¥ Lse existing tables
la Create an emply cube

" Generate tables in the data source

Template:

I(Nu:unej j

Descripkion:

Create a cube based on one or more kables in a data source.

< Back | ek = I Einish =] Cancel |

4
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The Select Measure Group Tables appears. Select TRANSACT and SKSTINFO as the measure group tables as they
contain the numerical facts. If you are unsure about which table to select click the “Suggest” button to let the wizard pick

the measure group tables for you. Click Next.

I Cube Wizard
Select Measure Group Tables

=] B3

Select a data source view or diagram and then select the tables that will be

used for measure groups,

Daka source view:

|Ua DILLARDS

Measure group tables:

=

Suggest

E—

O oePTIMFOD
F & sksTivFO
OE skuInFo

O sTrRINFO

0 TRHsACT

O TMENFO

< Back | Mext = | FEimishi =] | Zancel

4

The next screen allows you to select the measures that you want included in the cube. For this example, check the

“Measure” checkbox to include all the facts in the cube and click Next.

I Cube wizard

Select Measures
Select measures that vou want to include in the cube.,

=] B3

¥ Measure

[ ks o
----- [ wi cosT

----- all RETRIL

----- [ ui PROFIT

----- all SKSTINFO Count
A ol TRMSACT

----- arll QUANTITY

----- M ul ORGPRICE

----- [ ul SPRICE

..... wll AMT

----- aoll TRMSACT Courk

< Back | Mext = I Eimish =] Cancel

A
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The next screen allows you to include the dimensions you want in the cube. Here, we chose to include all the Dimensions
except TRNSACT. Click Next.

* Cube Wizard M=l E

Select New Dimensions
Select new dimensions to be created, based on available tables.

™ Dimension
[ | Bl S TRINFO
LA STRINFO
[l skunFo
“FE skumFo
i [#][F] DEPTINFO
[L” TMEINFO
L F O TIMEINFO

0L~ TruSACT
~OE TRMsACT

< Back | Mext = I Eimish == | Cancel |

4

The next screen you can review the cube structure and give it a name (DILLARDS in this example) and click Finish.
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' Cube Wizard !IEI B

Completing the Wizard v
Marme the cube, review ibs struchure, and then chick Finish bo save the oube.

Cubesr e
[Prars
Preéndisw:
Fl [y Measure groups
= [ual] SHSTINEO
ull COST
wi RETAIL
wsl PROFIT
wil SKSTINFO Count
=l [l TRNSACT
oo QUANTITY
wil ORGFRICE
wsl SPRICE
will AMT
sl TRNSACT Count
3 (= Disens
|2 sTRINFO
12 suineo
= TMERFQ
<ssck | ]Fﬁmlcm|/
#
Solution Explarer Note that cubes and dimensions have been added to the Solution Explorer, top right of the
= | g page. It is time to save and process the cube.
!y ES90000AS(ZEPPO)
: | Daka Sources
- ¥ DILLARDS
E| | ¢ Daka Source Yiews
- {7 UADILLARDS
EI [ Cubes
S C1LL RS
E| | Dimensions
-~ |2 sTRINFO
- 17 SKUINFO
- 1A TIMEINFO
.= Mining Structures
[ Rales
e o Assemblies
Solution Explorer
Before you click save, double click the data source in the solution = | &
explorer (DILLARDS in this example) and double check_ that your , ES90000AS(ZEPPO)
User name AND Password are entered correctly. (Sometimes, the = [ Data Sources
system doesn’t save the password; if so, you will need to enter it
again.) :

e —
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‘;w Data Source Designer

General | Impersonation Information

[= [EEs

@ Use a specific user name and password

User name: walton\ESEEEE8

Password: A

() Use the service account

(71 Use the credentials of the current user

() Default

Save all the changes made by clicking the Save All

Siolutio

. ES90000AS{ZEPPO)
- | Data Sources

. 4 DILLARDS

=l [ Data Source Yiews
o 4 UADILLARDS
[ Cubes
e () RS

Brawse

Add Business Intelligence. ..

)( Delete

Renarne

‘= Properties

button. Now, it is time to process your cube.

#% Process Cube - DILLARDS [_[O]
Object list:
Object Mame I Type I Process Options | Settings I
“1i DILLARDS Cube Pracess Ful
Remove Impact Analysis. ..

Batch Settings Summary

Processing order:

IParaIIeI

Transaction mode:

Jimerauie)

Dimension errors:

I(Default)

Dimension key error log path :

Jimeraiey

Pracess affected objects:

|D0 not process

Change Settings... |

Last updated 5/17/2012 2:10 PM
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Designing a Cube using SSAS

Right click the cube and click the Process... button as shown below. It opens the Process Cube dialog. Click the Run... button to start

processing the cube. Processing may take a couple of minutes, so please be patient.

You can monitor the progress with the Process Progress window. After the cube is processed, the status in the Process

Progress window will change to “Process succeeded”.

#¥ Process Progress

=] B3

= @ Command
[= | 44 Processing Cube DILLARDS",
B, Start time 2/6(2009 4:50:01 FM
=] g Processing Measure Group 'SKSTIMFO',
5y, Start time 2/6/2009 4:50:01 PM
: MFC

i
4

el SOL queries 1
=l |ug Processing Measure Group 'TRMSACT',

Dy, Start time 2/62009 4:50:01 PM

=l 4 Processing Partition TRMSACT' - In Progress - 620000,
Dy, Start time 2/6/2009 4:50:01 PM
el SOL queries 1

Status:

@ Starting ko write data of the "TRMSACT' partition.

Skop Beprocess ‘Wiew Details. ..

|_ o |

Close |

Help |

£

Browse the Cube

DILLARDS [Onfine] | Ua DILLARDS [Orline] | Start Page |

v X

[xomimoy 2|

QYA MY FEAY @ | rerspectve: [oLaros = Language: [oefau B

& Cube Structure |ﬂ Dimension Usage |:} Calculations |_§' KPIs |u3 Actions |% Partitions |§}E Aggregations |@ Perspectives |3 Translations ?Browser

Measure Group:

Dimensian | Operatar

/

| Filter Expression

| Hier archy

5elect dimension =

[ DILLARDS

all Measures
[ sKUINFO
1o STRINFO

[Q: TIMEINFO Drop Filter Fields Here

J

Trirem Climn Fislds Hers

/

Browser tab

Review the top left of Visual Studio. The row below the Tabs is referred to as the Cube Designer which

includes:
[ J

Dimensions (to define how dimensions are used in the cube),

Calculations (to build or edit calculations for the cube),

KPIs (to build or edit Key Performance Indicators for the cube),

Actions (to build or edit actions for the cube),

Partitions (to build or edit partitions of the cube),

Perspectives (to build or edit perspectives of the cube or sub cubes),

Translations (to build or edit translations of the cube), and

Last updated 5/17/2012 2:10 PM
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Designing a Cube using SSAS

e Browser (to browse the deployed cube).

Review the DILLARDS cube in the left pane. It contains Measures and Dimensions. Expand each of those to
locate desired measures and dimension values.

To browse the cube, click on the Browser tab. The cube must have been successfully deployed to the server to
browse it. Drag and drop items from the cube (dimensions and facts) onto the viewing area. This is very similar
to using a pivot table client to view a cube.

Example: What was the COST of the items sold in the Fayetteville store of Dillard’s?

Expand the SKSTINFO folder (from the list of measures) and drag the COST measure to the middle of the
pivot table (in the “Drop Totals or Details Fields Here” area)

If you expand the dimensions (STRINFO, for example) you will see only the primary key attribute (STORE in
this case). By default, SQL 2012 does not include all the dimension attributes. You will need to specify what
attributes you want included in your dimension. To do this, click the + next to Dimensions in Solution Manager
and double-click the dimension, STRINFO in this example. This opens the Dimension structure tab as shown in

the screenshot below:
STRINFO [Onlinel* | DILLARDS [Online] |~ U4 DILLARDS [Online] | Start Page | - X

e —
Dimension Struckure e?  Attribute Relationships “é Translations |I5:5f° Browser
Balg-xz@mlaa-t-
Attributes Hierarchies Data Source View

7 STRINFO
i sTORE

To create a new i :
hierarchy, drag an B STRINFO
attribute here.,

In the data view source pane, you can see the table and its attributes. Select the attributes that would like to see
(you can select multiple attributes using Shift+select) and drag and drop them into the attributes pane (see
screenshot below)
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~STRINFO [Online]* | DILLARDS [Online]* |~ UA DILLARDS [nline] | Start Page |

E Dimension Structure '[2.?- Attribute Relationships |% Translations |[Q; EBrowser

DaElE-XEA@3Q- %

Attributes

Hierarchies

Draka Source Wisw

L7 STRINFO:
EE CITY
E= STATE
il STORE
8 ZIp

To creake a new
hierarchy, drag an
attribute hers,

¢ STORE
Ity

STATE
ZIP

Click the Save All button. You may be prompted to reprocess your cube. Reprocess it and then go back to cube

Browser.

Expand STRINFO and you should see CITY attribute now. Drag the CITY attribute from the STRINFO
dimension to the “Drop Row Fields Here” area. See the screenshot below. Locate where the CITY of
Fayetteville is and find the value, which in this case is 3070446.75 dollars. Definitely, this is not an appropriate
format for the COST value. We will see examples on formatting by changing the value of the FormatString for
the measures below. FormatString specifies the format used when displaying the measure value.

e —
Last updated 5/17/2012 2:10 PM
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ﬁé ES90000AS{ZEPPO) - Microsoft Yisual Studio

File Edit Miew Project Buld Debug Database Cube  Tools  Window  Help

A-H@ s@d9-c-[p|[  C[@EFREO-g

pos STRINFO [Online]” UA DILLARDS [Online] | Start Page

4

2 ||| & Cube Structure Lﬂ Dimension Usage |"ﬁ Calculations |'_§' KPIs |L=E Actions |63 Partitions |§}

[

[m]

G m Wil il e MO S 2 | Perspecive: oiaros x| Langu
Measure Group: Cimension | Hierarchy
<hll= j =Select dimension = {

") DILLARDS
[E gl Measures
=l [ SKSTINFO
_COST
NH PROFIT Drop Filker Fields Here
o Drop Colurnn Fields Here
ul RETAL CITY v |cosT
all SKSTINFO Count FAIRVIEW PARK 1780703.08
[ TRMSACT FARMINETON 1 02605, 19
[ sKUINFO | [FavETTEVILLE 3070446, 75 |
= { STRIMFO FLAGSTAFE 116732273
22 Iy FLORENCE 153031696
3 STATE FLORISSANT 1033577 67
3 SToRE FORT SMITH 20625537
PR FORT WORTH 7275196.35
a5 FRAMKLIN 4354590.29
[ TIMEINFO FRIEMDSWOOD 4177112.56
FT MYERS 7752691 68

You can change a measure’s format by going to cube structure tab and selecting the measure from the list of measures in
the left pane. Then in the properties window (right bottom by default) and change the FormatString field to the
appropriate type as shown below.

For example, change the format of the COST measure to currency. Click the Cube Structure tab and select COST as
shown in the screen below. In the Properties window, right bottom by default, set the FormatString to Currency by
selecting it from the dropdown list of values. Click Save for the update to take effect.
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STRINFO [Online] -~ UA DILLARDS [C

Jiq Cube Struckure 'jl Dimension Us:
B |l L - e %
Measures

" DILLARDS
] [gal] SKSTINFO
PP CCST
aal RETAIL
aal PROFIT
aal SKSTINFO Count
[aal] TRHSACT

Properties

COST Measure -

E=2| £

E Advanced
AgaregateFunction Sum
DataTvpe Inherited
DisplayFolder
MeasureExpressior
Wisible:

E Basic

Cescripkion

True

g Currency ;l
I Standard
Marne
Source Percent
Short Date
Long Date

u]

F,4#0,00;-,##0,00

Fat, #4000 (44, 240,000
F,AR0,00 %%, -#,£#0.00 %%
rMidfeyy

dddd, MERR dd, v

Formatstring

Specifies the Format used by clients when
displaving the measure value.

Click the Browser tab, drag and drop City to the Row Fields area and drag and drop COST to the Detail Fields area (click

the Reconnect button

STRIMFD [Cnlime

UA DILLARDS [Online] |’ Stark Fage

if the fields are already there). Notice that the format is now changed to currency.

mtue Structure |'jI Dimension Usage |?_"1 Calculations |.§' KPIs |L;E'. Actions |:II‘
A
BB AMNIME -SEB'Y @ | rerspective: [DILLARDS

Measure Group:

Dirnensian

Hierarc

«=Select dimensionz=

Last updated 5/17/2012 2:10 PM

" DILLARDS
= goll Measures
= [ SKSTINFO
mll COST Drop Filker Fields Here
uill PROFIT Drop Column Fiel
aill RETAIL CITY v |CosT
uill SKSTINFC Count FAIRVIEW PARK $1,780,703.08
[ TRMSACT FARMIMGTON $1,202,805,19
1 skumNFO FAYETTEVILLE | l$3,070,446.75 )
= 1 STRINFO FLAGSTAFF $1,157,322.73
S FLOREMCE $1,530,316.96
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Similarly, change the format of the Quantity measure.

Select QUANTITY from the
TRNSACT Measure list in the
Cube Structure tab

Set the FormatString to
Standard in the Properties
pane (bottom right by default)

/’UA. DILLARDS [Online] t Start Page

J% Cube Struckture lﬂ Dirnension Usa

B G|l W~ | ed 6F |
Measures [

"l DILLARDS
= [ual] SKSTINFO
wll COST
uill RETALL
will PROFIT
aill SKSTINFO Count
= [ual] TRMSACT
O ouanTITY
uill ORGPRICE
ull SPRICE
mll AMT
aill TRMSACT Count

Properties

QUANTITY Measure

Save for the change to take
effect and drag and drop the
QUANTITY measure, and
make sure the format is
changed as shown below

AgaregateFunckion Surm
DataType Inherited

DisplayFolder

MeasureExpressiar

Wisible True
B Basic

Descripkion

Formatstring Standard - i
1D

Marne Currency
Source Percent
Short Date
Long Date
1]

#,##0.00;-#, ##0,00
£, ##0,00;($2,#40,00)
#, 320,00 %-#, ##0.00 %

My
dddd, MMMM dd, vy

Formaktstring

Specifies the Farmat used by clients when
displaying the measure value,

Managing Dimensions (attributes and hierarchies)

Drop Filker Fields Here

Drop Column Fields Here
QUAMNTITY
120,917,305.00

ip Row Figlds Here

We can also define hierarchies easily, to provide additional aggregations/views of the cube. Use the Hierarchies pane to
manage the hierarchies and levels for a currently selected dimension. To select a dimension, double click it from the list of
Dimensions in the solution explorer (top right by default). Drag columns or attributes into an existing hierarchy to add a
new level to that hierarchy. Drag columns or attributes onto the Hierarchies design surface to create a new hierarchy.

After a hierarchy is created, you can add levels by dragging additional columns from the Attributes pane into the
hierarchy, or remove levels by dragging existing levels out of the hierarchy. To reorder levels within the hierarchy, drag
the selected level to a different position within the hierarchy.

Last updated 5/17/2012 2:10 PM
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Example: To create a Geography hierarchy in the STRINFO dimension, double click STRINFO dimension which will
take you to the Dimension Structure tab.

ﬁé ES90000AS{ZEPPO) - Microsoft Yisual Studio

File Edit Yiew

A-da| &b

STRINFO [Onlifie]*

Project  Build

Debug  Format

Database

Data Source Yiew

Dimension  Tools

a9 o [ H 92280,

U DILLARDS [Online]* | Start Page |

window  Help

Solution Explorer

2%
4
(=]
=
o
o
=

B

| 2
Jﬁ Dimension Structure ]'[E’E Attribute Relationships |L6 Translations |Igi Browser

', ES90000AS(ZEPPD)
|-+ [ 5 Data Sources

palg-xlaalga-i-
: : - - - 4 DILLARDS
Atkributes w Higratchies w Daka Source View [ Data Source Views
17 sIRINFO - #[ UA DILLARDS
g8 CITY p—— [ Cubes
25 STATE To create a new 2IRIAES ‘- |l DILLARDS
& 5TORE hierarchy, drag an ¥ STORE [ Dimensions
EE 2Ip attribute here, CITY B IZ. STRINFO
STATE 1 sKuNFo | |
ZIF - 1/ TIMEINFO
| Mining Struckures -
Then drag STATE from the Attributes list to the Hierarchies design surface.
24 ES90000AS(ZEPPO) - Microsoft Yisual Studio
File  Edit Miew Project Build Debug Format  Database  Data Source Wiew  Dimension  Tools  Window  Help
S-a@sna9-c-p [ H9FRB-,
¥ | STRINFO [Onlinel* | Ua DILLARDS [Online]® | Start Page | -
=
= J@ Dimension Struckture IE #tkribute Relationships |% Translations |TQ; Browser
o
o
= - s = T -
paElE-xBEIQQA Y
Attribukes Hierarchies Data Source View
[ iIR::hIJ;? Hietarchy
\ e To create a new =
il STORE <new level> | hierarchy, drag an F STORE
= o attribute here. CITY
/- STATE
ZIP
Then drag CITY to the <new level> tag under STATE and drag ZIP to the <new level> tag under CITY.
=
ﬂ JE Dimension Skruckure l[é Attribute Relationships |[_/° Translations |151 Browser
o
[m]
pala-xlaamaa-f-
Attributes Hierarchies Data Source Yiew
STRIMFO I
L Friganes A\ Higratehy.
s STRIMNFD
35 STATE * STATE To create a new SIRINES
i STORE TV hierarchy, drag an
o i atkribute here,
HE Yl
“new level:
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You can rename or delete a hierarchy by right clicking at the top of the hierarchy. Rename the Hierarchy to Geography.

~“STRINFO [Online]* | A DILLARDS [Orline]* | Start Page |

JE Dimension Structure l[ﬁ- Attribute Relationships |L6 Translations |T£i Browser STRINFO [Online]* |~ LA DILLARDS [Online]* |~ Start Pac
_15 {-‘; | ER | ezl | | _—1 = * 9 - JE Dimension Struckure IE Attribute Relationships |T£ 1
Attributes Hierarchies Daka Source Yiew _15 {‘; | E - X | = B | :1 e Jj v
IZ. STRE\II:S o . Attributes Hier archies
HH 4 Cut s STRINFO
a © STH SIS 17 sTRINFO
2= STATE 3 ke a new ) ¥
£ arone - or| @@l e wav L Somonty,
Hr ke here, HH
2= ZIP & 7ip| O E= STATE
& STORE ©CITY
<nq 2 | Delete 2 7P
T a FIP
Rename <new level =
‘== Properties

Note that there is a warning sign is shown in the title of the hierarchy. Hovering the mouse near the warning sign tells you
what the reason is. In this case, it is because attribute relationships do not exist between the levels of this hierarchy.

“STRINFO [Online]* | Ua DILLARDS [Orline]* | Start Page | > x|
E Dimension Struckure [!‘f'- Attribute&elationships “é Translations |lgj; Browser L
salg-x | @a|EaN-
Attributes \ Hierarchies Daka Source Yiews
2 STRINGO \ A Geaaranhy.
N« STATE STRINFC
Ty |Attribute relﬁFi?D?"{iF’s Elounosln?xist between one or more levels of this hierarchy, This may result in decreased query performance.
attributje her?a. CITY
STATE
<neNJevel = ZIP
To create attribute relationships, go to the Attribute Relationships tab which is the tab next to Dimension structure.
between the attributes by dragging one attribute under the other.
STRINFO [Online]* | s DILLARDS [Griine]* | Start Page |
W% Translations |Tg§'° Browser
Balva-«-nilE
Note that all the attributes (State, City and Zip) have
relationships with Store attribute. To create the
attribute relationships, we first have to delete the
relationships between State — Store and City — Store.
To do this, right click on the Store - City relationship in
the Attribute Relationships pane as shown in the
screenshot on the right. Select Delete to delete the
relationship. Click OK in the Delete Objects warning
box. Repeat the same procedure for the Store — State
relat' Onsh | p . Attributes Attribute Relationships
B Iy
85 sTaTE STORE <2 sTaT| = | Edit Attribute Relationship...
E?STORE STORE =9 ZIP Relationsship Type N
= 7P
Delete
‘= Properties
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To create new attribute relationships, right click anywhere on the attribute relationships pane and select New Attribute

Relationship.
STRINFO [Onlinel* | Ua DILLARDS [Online]* | Start Page |

E Dimension Struckure “E"': attribute Relationships l% Translations |Igi Browser

Dl ==l
(3 srore fo=(5 zie |

i cImy

B

i STATE

u

Mew Aktribute Relationship...

Arrange Shapes

Auko Arrange Shapes

][] £

Shiowy Lisk Viewws

ol

g
Inlul  Tulul

Expand All Shapes

Collapse All Shapes
Zoarm 3
artribukes Aftribute Relationships
& cry STORE = ZIP
I STATE
2 STORE
]

The Create Attribute Relationship window is opened as shown below. Set the Source attribute as Zip Code and Related
Attribute as City. Leave the Relationship type as Flexible. Click OK.

B [Create Attribute Relationship H=] E3
—Source Aktribute —Related Attribute
Marme: Marne:
N -| | [:cv r
Member count: 0 Member count: 0
Key columns: Key columns:
- STRINFO.ZIP - STRIMFO.CITY
Relationship type: IFIexibIe {may change over time) j
(0] 4 I Cancel Help |
A

Repeat the same procedure to create a new attribute relationship between City and State. In this case, the source attribute
value for the Create Attribute Relationship window will be City and the Related attribute will be State. Also, the
relationship type is changed to Rigid.
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The attribute relationships will look as shown in the figure below:

~STRINFO [Online]* | (4 DILLARDS [Online]* | Start Page |

@ Dimension Struckure [E Attribute Relationships l% Translations |Tg§'° Browse

Halsa-e=(mnitE
[EE? smns]—b[ii ZIP ]—D[EE CITY HEE STATE]

Atkributes Atkribute Relationships
8 CITY CITY =* STATE
85 STATE STORE = ZIP

SDeTORE P =p CITY
i Fp

Once you create the relationships, the warning sign next to Geography disappears. The attributes pane will look similar to
the screen below.

STRINFO [Online]* | g DILLARDS [Online]* | Start Page | v X

J@ Dimnension Struckure Tﬁ' artribute Relationships |T£ Translations “gi Browser

Pala-xEEAlgr G-

Aktributes Hierarchies Daka Source Wiew
7 STRINFO!
H G h ¥

88 sTate * STATE ’

i sTORE = CITY ¥ F STORE

i Fp u - CITY

& ZIP
- ¥ STATE
znew level> 7IP

e ——
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Once you have created the hierarchies, click Save and process the dimension by right clicking the dimension in your

solution explorer and select Process. Change the Process Settings by clicking on Change Settings...

#% Process Dimension - STRINFO [_ (O] x|
Chiject list:
Object Mame I Type | Process Options I Settings

I STRINFC Dirmension Process Full

Impact Analysis. .,

Batch Settings Summary:

Processing order:

IParaIIeI

Transaction mode:

[(Default)

Dirension errars:

I(DeFauIt)

Dimension key errar log path @

I(DeFauIt)

Process affected objects:

IDD not process

< Change Settings. ..

o~ =

| Close
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Go to the Dimension Key Errors tab and change settings to the Custom Error Configuration to Ignore errors count. Also

ensure that Specific Error Conditions Duplicate Key is set to Ignore error.

#%* Change Settings _ (O] x|

These settings apply to the entire processing batch,
Processing options  Dimension ke errors *7

" Use default error configuration

¥ Use custom error configuration

Key error action: Convert to unknown j

Processing.s

* Ignore errors counk

" Stop on error

Murmber of errars: ID
On error ackion: IStop processing j
Specific errar conditions:
Kew not Found: IReport and continue j
Duplicate key: @rmr )
Mull key conwerted to unknown: IIgnore errar j
Mull key not: allowed: IReport and continue j

Error log path:

L

Erowse ...

QF Cancel | Help |

4

Click OK and then click Run. It takes less than a minute to Process this dimension. Then, you will be able to browse your
hierarchy by clicking the Browse tab and selecting the hierarchy you would like to browse from the Hierarchy dropdown

list and drill through. You may need to click Reconnect when you go to the dimension Browse tab.
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STRINFO [Onlinel | 4 DILLARDS [Online] | Start Page |

YR RE R B

g Dimension Skruckure |T£§ Attribute Relationships |% Translations ]gi Browser

*;E | Hierarchy: I:}. Geography

Current level:
Bl o Al
@ Al
F o AR
= o FAYETTEWILLE
@ 72703
@ FORT SMITH
@ HOT SPRINGS
& JONESBORO
@ LITTLE ROCKE
& MABELWALE

= (Al

HEHEHEEHRBRE

@ PINE BLUFF
@ ROGERS

&* AZ

& CA

@ MORTHLITTLE ROCK

|

Note that you can create more than one Hierarchy for a Dimension following the same procedure as above. Further, you
can browse the cube and see the hierarchies in relation with your measures. You will need to process the cube to do this.

Example: What is the AMT (amount) of items sold at Little Rock stores?
Expand the TRNSACT folder (measure group) and drag the AMT measure to the middle of the pivot table and
drag the just created Geography hierarchy from the STRINFO dimension to the “Drop Row Fields Here” area.
Drill down the hierarchy as shown in the screenshot below:

wogaa ] e

STRINFO [Online] -~ UA DILLARDS [Online] | Start Page

% Cube Structure |.i] Dimension Usage |Jﬁ Calculations |§ KPIs |L:I: Ackions

% Partitions |§}E Aggregat

i?g '& = | %l ﬁ¢ \ﬂ E - ﬂ __-1 f@ 2 j‘ | Perspective: IDILLARDS 'I Language: IE
Measure Group: Dirnension I Higrarchy I op
<Al j <Select dimension = :
(4] DILLARDS
El gl Measures
= [ SKSTINFO
ul CO5T Drop Filker Fields Here
ul PROFIT Drop Colurnn Fields Here
ull RETALL STATE ~ ICITY ZIP |aMT
ail SKSTINFO Courk AL 495,459, 740,61
) [ TRNSACT O AR FAYETTEWILLE $14,245,161,39
ul AMT FORT SMITH $3,548,058,51
ul ORGPRICE HOT SPRINGS $6,459, 735,44
ol QUANTITY JOMESEORC o
il SPRICE B LITTLE ROCK 72201|$24.00
i TRNSACT Count 72205|$25,469,599.01
Iokal 425,469,923,
1] skUmFo [¥] MABELVALE TTTETES A0, G4
= {e] STRINFO MORTH LITTLE ROCE £13,510, 444,42
i Iy PINE BLUFF $5,139,065,33
STATE Tokal $101,748,655.05
STORE AZ $150,5886,361.72
= b el
[ ) N .
£, Geagraphy FL $417,767,914.94
14 TMEINFO =G4 $35.117.9AM. AR
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In the same way we can create time hierarchies that include dimensions like Year-Quarter-Month-Day or Year-Week-
Day. To do this, we first need to edit the Time Dimension table created above. Double click the data source view named

UA DILLARDS in this example.

The TIMEINFO named query contains the column ‘SALEDATE’ from the fact table “TRNSACT’. We will now add
some expressions to the named query so that it includes other columns that can be used for creating hierarchies. Right

click the TIMEINFO table and select Edit Named Query ... as shown in the screen shot below.

“H TIMEIMFO
SALEDATE

# | Mew Relationship...

Edit Marmed Query, ..
Replace Table *
Delete Table From DSy

Explore Data

i Properties

The SELECT statement is created manually and utilizes standard SQL and SQL server 2005 DATE functions and click

OK.
I Calurnn I Alias | Table I Oukput I Sork Type | Sork Order I Filker I or... | ., N
4 SALEDATE TRMSACT (.., v
'Y+ DATEMA.., | QUARTER I
DATENAMEM.., | MONTH ™
“Week' + DATE... | WEEK v
DATEMAME(Y... | YEAR i

< |

.

DATEMAME([YEAR], SALEDATE) AS YEAR
|[FROM dbo. TRMSACT

SELECT  SALEDATE, ' + DATENAME{CLUARTER, SALEDATE) +'_' + DATENAME([YEAR], SALEDATE) AS QUARTER, DATENAME([MONTH], SALEDATE)
+'_'+ DATEMAME([YEAR], SALEDATE) AS MOMTH, "wWeek! + DATEMAME(WEEK, SALEDATE) +'_' + DATENAME([YEAR], SALEDATE) AS WEEK,

0] 4 Cancel Help

4

| oliE
The TIMEINFO table now contains all the columns needed for
creating a time hierarchy... you can explore the data by right clicking ZEL:FE’:ET; i New Relationship...
any column in the table and selecting Explore Data (see below) MONTH Ediit Named Query. .
\WEEK
Replace Table b

YEAR

Delete Table From DSY

Explore Data

iz=| Properties
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"é ES90000AS{ZEPPO) - Microsoft ¥isual Studio

File Edit YWiew Project Debug Database Tools  wWindow  Help

A-H@ s RR(2-C- 2| N IFRE

| - Enplore TIMEINFO Table | s DILLARDS [Online]* | DILLARDS [Orline] | Star

g ||| ET3BE" pivot Table | chart | pivot Chart |

g SALEDATE |QLIF'.RTER MONTH WEEK YEAR,
2005-01-18 00:00:007 (ey RIS January_2005 | Weekd_2005 | 2005
2005-01-29 00:00:002 | Q1_2005 January_2005  |WeekS_2005 | 2005
2004-03-18 00:00:002 | Q3_2004 fugust_2004 | Week34_2004 | 2004
2005-03-14 00:00:002 | Q3_2005 August_2005 | Week34_2005 | 2005
2005-08-09 00:00:002 | Q3 _2005 August_2005 | Week33_2005 | 2005
2004-11-11 00:00:002 | Q4_2004 Movember_2004 | Weekd6_2004 | 2004
2004-12-22 00:00:002 | Q4_2004 December_2004 | WeekS2_2004 | 2004

Once the columns are created, you will need to add the columns to
your list in the Attributes pane. Select TIMEINFO dimension from
your solution explorer. Make sure you’re in the Dimension structure
tab. From the Data source view pane, right click each of the columns
one by one, and select New Attribute from Column to add each to
your attributes list.

i 9 SALEDATE
4 QUARTER

T |

= Mew Attribute From Column

Explore Data
Now you are ready to create the time hierarchies. We will first create

the Year-Quarter-Month-Day hierarchy. Again, make sure you are in
the Dimension structure tab for TIMEINFO dimension. Drag the Year
attribute to the Hierarchies and Levels design surface and drag all the o
other attributes you need to create the hierarchy under it in the <new level> tag, as detailed in the Geography
example above.

Edit Daka Source Wisw

= Properties

Similarly, create the Year-Week-Day hierarchy. Create the relationships between the attributes by dragging an
attribute to the <new attribute relationship> tag under the other where we need to have relationships. See screen
shot below. You can rename your hierarchies by right clicking in the title of the hierarchy and selecting
Rename.

Note that there is a warning sign next to both the hierarchies since no attribute relationships exist between the levels of the
hierarchies. To create attribute relationships, go to the Attribute Relationships tab and follow the instructions detailed in
Geography example. You will first have to delete any existing relationships and then right click and select “New Attribute
Relationship”. For the Year-Quarter-Month-Saledate, the source and related attributes will be: Saledate - Month; Month -
Quarter; Quarter — Year. Similarly, for the Year-Week-Day, the source and related attributes will be: Saledate — Week;
Week — Year.

The Attribute Relationships pane should look similar to the screenshot below:
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~TIMEINFO [Online]* | Ua DILLARDS [Orline] |~ DILLARDS [Orline]* | Start Page |

E Dimension Structure [Lﬁ Attribute Relationships l% Translations |ﬁ Browser

Bdloa ez ntl=

[EE; SALEDRTE]—D[EE WEEK |
\L\
[ii MONTH j—D[EE QUARTER]

Attributes Attribute Relationships

25 MONTH MOMTH =% QUARTER
85 QUARTER QUARTER = YEAR

& SALEDATE SALEDATE = MONTH
5 WEEK SALEDATE =3 WEEK
2 YEAR WEEK =3 YVEAR

The warning sign next to the hierarchy titles should disappear now and the pane will look like the screenshot
below:

~TIMEINFO [Online]* | U DILLARDS [Orline] | DILLARDS [Online]® | Start Page |

Jﬁ Dimension Structure l[& Attribute Relationships |T£ Translations |[Q; Browiser
C ) = - i = = [ T
BalE-xBal8Q- s
Attributes Hierarchies Data Source Wisw
TIMEINFO
IZ' m YEAR. - QUARTER. - MOMNTH - SALEDATE
EH . i TIMETMF
8 CUARTER YEAR
& SALEDATE = QUARTER ¥ SALEDATE
ey . QUARTER
a5 s MOMNTH ¥
2 EAR MOMTH
= i SALEDATE ¥
<new levels
YEAR - WEEK - SALEDATE
* YEAR
== \WEEK ¥
4 SALEDATE ¥
new level=

e —
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- - - o
At this point, we need to match our time data to relevant Property Type. To do /4 o =
this, select the time attribute and go to the properties window (right bottom by Account —
efault). Selec e = Months for the attribute, e = Quarters for the Currency
default). Select Type = Months for the MONTH attribute, Type = Quarters for th
QUARTER attribute, Type = Years for the YEAR attribute, Type = Weeks for the B Date
WEEK attribute, and make sure Type = Date for the SALEDATE attribute. To do = Ca'eg::';
this, navigate to Date — Calendar and find the relevant type from the drop down DayOfHalFrear
list as shown in the screenshots. pw— DayOfManth
DavOfQuarter
- DavOfTenDayvs M
TIMEINFO [Online]* || DayOFTrimester
DavOofweek
JE Dimension Struckure l Defa D:iom:; PN
- . Discre Days
ji'lJ tu | E T x | °—1 Discrg HalFearCfYear
. Estim Halffears
Attributes Isfigg MarthOfHalFYear
7 TIMEINFO Orde MonthOfQuarter
ag Orde MaonthOFTrimester
EE QUARTER E Basi F‘fear
i SALEDATE Dest Lol
a5 0 Quarker OFHalfYear
EE WEEE. Mame QuarterOfYear -
5 veAR e T
Usage Regular
B Misc
AttributeHierarchyOre True
GroupingBehavior Encouragedrouping
Instanceselection MNone
MemberMamesUnigue False -

From the Properties window, establish the proper ordering of the TIMEINFO attributes using the OrderByAttribute as
follows: Click the MONTH attribute on the left of your screen as shown below... change the OrderByAttribute =
QUARTER for the MONTH attribute, OrderByAttribute = YEAR for the WEEK attribute, OrderByAttribute = YEAR
for the QUARTER attribute, OrderByAttribute = MONTH for the SALEDATE attribute.

Properties
TIMEINFO [Online]® |~ |
l/__ MONTH Dimensionattribute -

JE Dirmension Struckure l

a = - i Ishggregatable True -
_fJ G | j X | _1 OrderEy Marne
Attributes OrderByattribuke QUARTER LI
= Basic
E TIMEINFC) Descripkion
HH in] MOMTH
8 QUARTER Mame MONTH
i SALEDATE Type Months
EE WEEK o Us_age Reqular
3 YEAR Mise

AttributeHierarchyOre True

GroupingBehaviar EncourageGrauping

InstanceSelection Maone

MemberMamesUnique False b
= Parent-Child

Members\WwithData  MonLeafDatavisible

Mernbers\WithDataCar

MamingTemplate -

OrderByAttribute
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Process the cube and then browse the dimension by clicking the Browse tab as shown below. You may need to click

|
Reconnect = =1 | on the toolbar. We can also browse the hierarchy in our cube in relation to our measures.

TIMEINFO [Online] | DILLARDS [Online] | Start Page |

{55 Dimension Struckure |],£§ Akbribute Relationships |Ié Transiations |12} Browser

YEAR - QUARTER - MONTH - SALEDATE j

| Higrarchy: I

S REREE 2 §:

YEAR - QUARTER - MONTH - SALEDATE

Current level: o (Al d
% YEAR - WEEK - SALEDATE
B @l i MONTH
Bl o 2004 if QUARTER
2 W Q3_2004 i3 SALEDATE
i WEEK
o August_2004 HovERR

& Feptember_2004
F @ Q4_2004
@ December_2004
@ Movember_2004
& October_2004
@ 2005

Example: What is the amount of items sold in the Fayetteville store in Quarter 3 of the year 2004?
Drag the AMT measure to the middle of the pivot table, then drag the YEAR-QUARTER-MONTH hierarchy to
the “Drop Column Fields Here” area and drag the Geography hierarchy to the “Drop Row Fields Here” area.

Now you can see that the answer is $1,896,980.34.
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Drop Filker Fields Here
YEAR ~ IQUARTER MONTH|
5 2004 2005 Grand Tokal
BQ3_ 2004 |mQ4_2004 Tatal
August 2004 |[F September_2004 |Tokal
STATE ~ ICITY AMT | apar | apar | &t | aT | amT | AT
AL 45,664,577.86 $5,700,851.79 $11,365,459.65  $26,306,769.53  $37,672,229.18  §57,787,511.43  $95,459,740.61
Bl AR FAYETTEXILLE $020,391.13 $076,589.21 43,760,199, 26 $5,657,179.60 $8,557,961.79 $14,745,161.39
FORT SMITH $602,681 .68 $648,295,53 41,250,377.21 $2,668,610.46 $3,919,587 .67 $5,628,450.54 $9,548,038.51
HOT SPRINGS $417,490.45 $413,004.06 $330,494.51 $1,627,392 63 $2,458,357. 14 $4,031,346,30 $6,459,733.44
JOMESBORD $595,742,18 $595,231 46 $1,190,973.64 $2,575,427.29 $3,766,400,93 $5,294, 147,158 $9,060,543.11
LITTLE ROCK $1,552,509.24 $1,640,154.90 $3,222,964. 14 $6,758,159.57 $10,011,124.00  $15,455,799.00  $25,469,923.01
MARELYALE 41,087,518.93 $1,214,962.63 42,302,481.56 +4,350,208.01 $6,682,689.57 $11,603,051.27  $18,285,740.54
NORTH LITTLE ROCK |$858,459.59 $353,340.56 $1,711,300.45 $3,631,916,15 $5,343,716.60 $8,166,727.82 $13,510,444.42
PINE BLLFF $325,427 67 $339,175.43 $564,606, 10 $1,358,353.13 $2,053,459.23 $3,085,576.10 $5,139,065.33
Tatal $6,390,521.17 $6,680,756.75 $13,071,277.95  $26,821,296.80  $39,892,574.75  $61,856,080.30  $101,745,655.05
Az 48,567, 704.50 $9,662,750.81 $18,750,455.51  $41,185,729.84  $59,436,185.15  $01,450,176.57  $150,886,361.72
ECA $1,446,010.08 $1,566,362.13 43,012,872.21 $6,157,628.72 $3,170,500,93 $16,785,516.47  $25,456,017.40
ECO $5,312,096.75 $5,766,551.89 $11,075,608.67  $21,761,743.11  $32,840,351.78  $46,615,663.13  $31,456,014.91
FL $24,331,541.19  $20,489,198.54  $44,520,740.03  $112,997,093.12  $157,817,833.15  $259,970,076.79  $417,757,914.94
Gh $5,375,545.51 $5,628,372.53 $11,004,215.04  $24,423,605.92 $35,427,823.96  §59,685,156.72  $95,112,930.63
IA $1,990,104.91 $1,707,364.42 43,697,469.33 6,394,337 .56 $10,592,306.89  $16,653,012.27  $27,745,312.16
b $1,057,925.63 $1,076,296.60 $2,134,222.23 $4,743,785.06 $6,378,007.29 $9,269,509.41 $15,647,516.70
IL $342,060.96 $933,514.22 $1,775,875.15 $4,791,656.00 $6,567,531.18 $10,625,475.22  $17,193,006.40
EIM $2,142,549.42 $2,007,191.83 $4,149,741.25 $7,821,366.52 $11,971,607.77  $19,415,943.85  $31,390,551.65
KS 45,036,375.30 44,825,425.80 49,861,801.10 $20,081,483.24  $29,043,284.34  $44,743,733.17  $74,687,017.51
Ky 46,229,320.67 45,460,070.92 $11,689,391.59  $24,764,303.86  $35,953,695.45  $55,740,037.62  $91,693,733.07
LA $3,977,410.12 $10,619,577.56  $20,796,957.68  $47,653,691.00  $6G,450,675.68  $103,154,742.45  $171,635,421.13
MO $3,315,574.65 $3,212,209.61 $16,525,084.26  $32,463,061.59  $48,991,145.85  §$73,967,621.001  $122,955,766.86
M3 $2,625,460.37 $2,953,920.65 $5,579,351.02 $11,269,540.92  $16,545,921.94  $24,944,519.43  $41,793,441.37
MT $1,152,254.34 $1,120,093.25 42,272,347.59 $4,002,692.94 $6,275,040.53 $0,082,749.17 $15,357,789.70
HC $6,215,952.70 $5,783,155.65 $11,999,108.38  $21,767,983.57  $33,267,091.95  §52,255,037.12  $35,522,129.07
B ME $2,185,615.69 $2,139,569.39 $4,325,185.05 $8,260,231.94 $12,585,417.02  $19,929,691.91  $32,515,105.93
MM $3,171,630.39 $3,291,319.39 $6,462,949.75 $12,627,507.87  $19,090,457.65  $29,329,163.31  $45,419,620.96
MY 43,060,354.30 43,453,947, 14 46,514,301.44 $13,031,930.28  $19,546,231.72  $29,137,002.04  $48,683,323.76
OH $12,605,083.03  $11,081,954.17  $23,686,542.20  $45,778,248.72  $69,464,790.92  $103,293,039.68  $172,757,330.60
oK $6,912,936.52 $6,754,746.51 $13,667,683.03  $25,124,143.65  $41,791,826.68  $63,620,361.65  $105,41Z,1583.33
sC $2,855,112.82 $2,765,745.81 $5,620,853.63 $10,552,922.25  $16,203,280.85  $25,331,865.50  $42,035,149.33
™ 47,080,450.56 46,491,617, 14 $13,572,067.70  $25,107,745.80  $38,679,516.50  $58,598,225.62  $97,278,042.12
T $44,399,589.62  $42,359,835.50  $86,749,925.32  $174,412,773.96  $261,162,204.26  $413,767,906.59  $674,930,110.57
ut $2,854,225.65 $2,656,674.86 $5,510,900.51 $11,132,916.58  $16,643,517.09  $25,931,285.14  $42,575,102.23
VA, $3,047,773.25 $3,011,553.79 $6,059,333.04 $11,018,954.74  $17,075,267.756  $27,390,357.16  $44,465,674.94
W $344,043.28 $341,708.74 $635,752.02 $1,337,685.72 $2,023,437.74 $2,853,451.41 $4,876,389.15
Grand Total $191,700,366.47  $184,742,673.75  $375,943,040.22  $785,823,343.81  $1,161,766,384.03 $1,815,218,335.17 $2,976,984,719.20
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We can further filter our results by BRAND, for example. Select SKUINFO from the dropdown list of
dimensions in the Dimension tab of the Filter pane. Then, select Hierarchy BRAND. If you do not see the
attribute, then open the Dimension SKUINFO and drag and drop all the attributes of SKUINFO table from the
Data Source View pane to the Attributes pane. Click Save All. You may need to process the cube and then click
Reconnect on the cube browser.

Next, from Operator select Equal and scroll down the Filter Expression list to find Calvin K and click OK...
Click anywhere on the page to refresh the AMT value.

g f i : Ciperakar
IDlmensu:un H|erar|:hy. Hierarchy I g | | Filker Expression
SKUIHFO | <select hierarchy>> <Select hierarchy = j I Equal j [{ caLv e
<5elect hierarchy = - 1@ CABIN CR -
STRINFO BT | | otEo O @ cacke em
TIMEINFO 8 CLassID In i 0@ caecau
Drop Filter Fields Here 8 CoLoR Mot In | O @& cALF. D ]
YEAR ~ QI | 33 i
an 0 3 DEPTINFO | Conkains ] O LON
E= | i PACKSIZE Beqgins With - Rlind g
Q3 2004 | 33 P (Tnclusi ! O @ CAMBRIDG
STATE ~ ICITY ISTORE|AMT 82 sIZE ange Linciust... 2 | O @ CaDY o
AL §11,365,45¢ | 33 sKUINFO +| [Range (Exclus... x| | O@ cAMERR
B &R £ FAYETTEYILLE 304 $1,896,950, T i O @ canvon o
Takzl lt1 2oc oon i
O & cAPELLI
O @ capPPELLI -
Ok I Cancel

Your page will look similar to the screen shot below. You may need to expand the year to see the quarters.
Then, you can see that the AMT of the items sold in Fayetteville store in Quarter 3 of 2004 ... BRAND Calvin
K'is only $14,765.47

Dirnension

Hierarchy I Operatar I Filker Expression
1]

SKLIMFG 2 BRAND Equal L { CALVINK }

<5elect dimension =

Drop Filker Fields Here

YEAR - IQUARTERIMDNTH|
= 2004 2005 Grand Tokal
Q52004 042004 Takal
STATE - ICITY |ZIP  |AMT AMT AMT AMT aMT
AL $52,432.09 $262,813.42 $365,245.51 $3580,915.24 $746,163.75
B AR E] FAYETTEYILLE TZ703($14,765.47 452,794,453 $67,559,90 $67,626.03 $135,185.93
Total C@ 352,794,435 $67,559,90 $67,626.03 $135,185.93
FORT SMITH $10,350.10 $43,973.05 $54,323.15 42,819,494 $97,142.59
HOT SPRIMNGS $7.635.72 $23,835.24 $31,476.9% $32,144.25 $63,621.21
JOMESBORO $10,324.41 $40,109.76 $50,434.17 $42,809.66 $93,743.83
LITTLE ROoCE $23,552.49 478,855.72 $102,408.21 $139,244.25 $241,652.49
MAEBELYALE $14,376.54 $54,473.61 $65,355.45 $658,711.93 $137,567.35
[F] MORTH LITTLE ROCE $13,954.12 $61,021.25 $74,975,37 $64,677.94 $139,653.31
PIME ELLIFF $5,350.66 $21,118.70 426,469, 36 $23,912.83 $50,382.19
Total $100,312.81 $£376,189.76 $£476,502,57 $£451,946,36 4955, 445,93
[ AZ $170,974.59 $643,044.99 $519,019.55 $1,075,611.75  $1,894,651.33
[+ CA $23,275.52 $90,071.15 $113,349.67 $216,510.51 $329,860.45
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Now, go to the Calculations tab to build calculations for the cube.
Example: Add a Profit Margin calculation to the cube.

Click the New Calculated Member button and provide a Name, choose if you want to base your calculation on
the Measures or Dimensions and enter your expression. In this case we want to calculate:

Profit Margin= (Retail - Cost) divided by Retail. Finally, select the format string from the drop down list. Save
the cube.

DILLARDS [Online] | start Pags

] Cube Structure | BT Dimension Usage {1 Calculations |- kPIs |3 Actions |E7 Partitions 3}2 Aggregations Perspectives Translations |(1 Browser
A Ei ) = o |18 3
PAlBal@d xrs|EERsvam=es=snanY ed

Script Organizer [rew Calculated Member | Harme:

>z |ij Command I[Prnﬁt Margin]

1 \g CALCULATE

# Parent Properties

z [Profit Margin]
’ Parent hierarchy: I Measures LI
Parent member: I Chiange |
& Expression
1 - [Measures].[Cost]/ [Measures] . [Retail]

o3

Additional Properties

Farmat string:

Wisible:

Mon-empky behavior:

Lef Lol Led Lo

fssociated measure group: I(Undefined)

Display Folder: I

¥ Color Expressions
Calculation Taals

- Metadata | ¥ Functionsl Jii| Templatesl % [t it

You may need to reconnect before browsing the cube. We can now use the calculated member as one of the
dimensions.

Last updated 5/17/2012 2:10 PM Page - 38 -



Designing a Cube using SSAS

Drag and drop it in your screen to use it as a measure and use the Geography hierarchy as rows... Eg. Profit
Margin of Fayetteville store is 18.79%

Drop Filker Figlds Here
Drop Column F
STATE ~ ICITY |ZIP | Profit Margin|
AL 9.23%
= AR = FAYETTEVILLE F2703) 158.79%
Tatal 9%
FORT SMITH 16,23%
HOT SPRINGS 14, 70%
JOMESEORD 17.435%
LITTLE ROZE 17.31%
MABELYALE 33.41%
NORTH LITTLE ROCE 15.59%
PIME BLUFF 13.63%
ROGERS 100, 00%,
Tatal 17.59%
hZ 12.24%
A 13.54%
(] 11.36%

Again, we can filter this by BRAND attribute — say CALVIN K again and click OK. The profit margin for the
Fayetteville store is now 29.47% as shown in the screenshot below:

Dimension I Hieratchey I Cperatar | Filket Expression
SKUINFO i3 BRAND Equal [ CALVIME
<Select dimension:
Drop Filker Figlds Here
Drop Column Fields Here
STATE ~ ICITY |ZIP  |Profit Marginl
AL 14.59%
B AR = FAYETTEVILLE J2703 29,47 %
Tokal(29.47%
FORT SMITH 24.91%
HOT SPRIMNGS 15.96%
JOMESEORD 22.86%
LITTLE ROCE 14.52%
MABELYALE 37 153%
MORTH LITTLE ROCE 19.49%
PIME BLUFF 15,07 %
ROGERS 100.00%
Total 20.60%:
Az 26,10%:
A 24,37 %
jae} 25.86%

Last updated 5/17/2012 2:10 PM Page - 39 -



Designing a Cube using SSAS

Customizing Cube Functionality

Most companies establish KPIs for performance management. To illustrate creating a KPlI, click the KPlIs tab.
Then, click the New KPI button in the toolbar to start creating your KPI. Give it a Name and associate it with
one of your measures — in this example SKSTINFO measure. As a Value Expression, enter the Profit Margin
calculated member measure created before or enter the calculation directly here. For a Goal Expression, set the
Profit Margin to be ‘40% or more’. Select Traffic Light for the Status Indicator (options include Gauge, Road
Signs, Thermometer, Faces, Shapes and Cylinder). Then enter your Status Expression. Note that MDX
expressions are being used and need to be created/typed manually. When your expression is incorrect, you will
see wiggly red lines under. The following MDX expression is used for this KPI’s status expression.

CASE
WHEN ([MEASURES].[PROFIT MARGIN]) >=.40
THEN 1 ---- Green Light when Profit Margin is greater or equal to 40%

WHEN ROUND ( [MEASURES] . [PROFIT MARGIN]) <.40 AND
([MEASURES] . [PROFIT MARGIN]) >=.375

THEN 0 ----- when Profit Margin is less than 40% but greater than 37.5%
ELSE -1 ---- Red Light when Profit Margin is otherwise (i.e. Less than 37.5%)
END

Save to browse...

DILLARDS [Online]* |: Stark Page
':;i Cube Structure |ﬂ Dimension Usage |ﬁ Calculations _E_’ kPI= L:S Actions |% Partitions |§}E Aggregations | Perspectives |’a T
Balwal@x e s [Z]=F

| ooy 3¢

KPI Crganizer / T Mame:
= | PROFITABILITY KPT / | [ProFITABILITY KPI
Associated measure group:
[sksTInFO =]
# Value Expression
Form View — [MEASURES] . [FROFIT MARGIN]

Browser View

now selected

Goal Expression

»

"40% OF MORE™

# Status

Skatus indicataor: I ﬂ Traffic light j

Status expression:

CAZE

) WHEN ([MEASURES].[PROFIT MARGIN]) =>=.40
Calculation Tools THEN 1

[ Metadata | ¥ Functionsl [ Templates

Measure Group:

WHEMN ROUND ([MEAZUREZ] . [PROFIT MARGIN]) <.40 AND

{[MEASURES] . [PROFIT MARGIN]| »=.375
-
|<nll> J THEN 0O
(4] DILLARDS
wll Measures ELSE -1
1o SKUINFo END

M 1 STRIMFO
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You can browse the KPIs using the KP1 Browser View of the KPIs tab of the Cube Editor. Again, you can filter
this by any one of your dimension’s attributes or hierarchies.

DILLARDS [Online]* |’ Stark Page =
& Cube Structure |4£I Dirnension Usage |’_3 Calculations _'—_"_n' KPIs ,_;3 Actions |IPJ Partitions H}E Aggregations |@ Perspectives |3 Translations ’_l Browser
DalHal®ix e |3TZ ¥

Dirnension Higratchy I Operator I Filtar Expression
<Select dimension = |

<Select dimension >
SKUINFO

STRINFO
TIMEIMFC

|Display Structure Yalue Goal Status | Trend Weight

—? PROFITABILITY KPI 10.48% 40% OR MORE E

\—/

Partitioning can be added to a cube to optimize process/query performance. We can do this in the Partitions tab
of the cube designer. When you create a cube using the cube wizard, each measure group is assigned one
partition. Since you have two measure groups for the cube, by default you get two partitions (one for each
measure group). You can add multiple partitions to physically distribute data, but, you must make sure that the
partitions are discrete from each other; otherwise, overlaps will cause duplication and wrong aggregation of
data. You can create partitions using the partitions wizard by clicking the New Partition button in the toolbar in
the Partitions tab. In the example below, two new partitions are created for the TRNSACT Measure group and
the one that was created by default which included all the data was deleted. These partitions separate the data by
year (2004 and 2005). This improves the speed of querying since when a client sends a query request, instead of
physically going through all the 120,916,896 rows of transactions, the request has only to go thru 46,103,710
rows if the request is within 2004 or only 74,813,186 rows if the request is within 2005. Query performance is
improved even if the request is within both 2004 and 2005 due to the parallelism of partitions.

% Cube Structure |ﬂ Dimension Usage |ﬁ Calculations |_§" KPIs |L;3 Actions ?J Partitions @ Perspectives |/:} Translations |ﬁ__l Browser
B @ [AE x |23 A 2
3 TRNSACT

J Partition Mame 4 | Source I Agaregations I Server Loca,.. | File Folder Status I Size | Rows I Desc
1. TRMSACT 2004 TRNSACT 2004 Malap 62% 590.58MB 46103710
2, TRM3ACT 2003 TRNSACT 2005 Molap 54% 843.6ME 74313186
udl il
My Partition. . . Starage Setbings. .. Design Aggredations. ..
# SKSTINFO (1 Partition)
J Partition Ma... | Source I fggregations I Server Loca... | File Folder Status I Size Rows I Description
1. SK3TIMFO dbao,3kSTIMFC Molap S0% : F30.5ME J9230146
< | B
Mewy Partition. . . Storage Settings. .. Design Aggregations. ..
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