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Tutorial 1 - Basic Star Schema Fact Table
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Tutorial 1 - Basic Star Schema Fact Table

1.1 Purpose and Roadmap

Purpose

This tutorial is designed to introduce you to the basic objects used by QAD Data Warehouse Designer. At
the end of the tutorial you will have built a simple dimensional analysis area of a data warehouse.

The tutorial will build the star-schema shown below. This star-schema comprises a central fact table,
fact_sales_detail, joined to four dimension tables. Data will be loaded from tables in another Sql Server
database, Oracle schema or DB2 schema.

In the process of creating this star-schema you will learn to create load, stage, fact and dimension tables.
You will also see how data flows from the data source, through the different tables enroute to its fact or
dimension table destination.

! File View Tools Window Help

== Builder @ Scheduler [IENUELIET
—
-
dim_customer

4l

m

A
fact_sales_detail

E £
dim_ship_date dim_order_date

i
dim_product

Ready | Development (WslWarehouse) | Userld: dbo | | | | NS
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Tutorial Environment

This tutorial has been completed using Microsoft SQL Server. All of the features illustrated in this tutorial
are available in SQL Server, Oracle and DB2 (unless otherwise stated). Any differences in usage of QAD
Data Warehouse Designer between these databases are highlighted.

Tutorial Roadmap

This tutorial works through a number of steps. These steps and the relevant section within the chapter are
summarized below to assist in guiding you through the tutorial.

Step in Tutorial Section

Setup the WhereScape tool = The First Step

= Install QAD = Logging In

= Set-up tablespace defaults * Tablespace Defaults

= Set-up default prefixes for tables = Table Name Defaults
= Create connection (to data source) = Creating a Connection
Create and load the load tables for Loading Source Tables

= Customer

= Product

= Order_line

=  Order_header

Create (and update from load tables) the following | Building Dimensions
dimension tables

= Dim_customer
=  Dim_product

Create dimensions for Creating Dimension Views
= Dim_order_date

=  Dim_ship_date

These are views on the dim_date table

Create the stage_sales_detail table Defining the Staging Table

=  Create stage table using columns from
load_order_line and load_order_header . . . .
T o Including Dimension Links
= Specify join condition
= Include links to the following dimensions
(dim_customer, dim_product, dim_order_date,
dim_ship_date)

Create the fact_sales_detail table Creating a Fact Table
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Step in Tutorial Section

View the WhereScape generated documentation Switching to Diagrammatic View

Producing Documentation

1.2 The First Step

The first step

To get started you need to follow the steps in the QAD Setup Administrator to create the required
environment. The basic steps in this process are:

Oracle and IBM DB2 data warehouse
1 Install the QAD product suite.
2 Create a database schema for the QAD metadata repository.

3 Install the QAD metadata repository.

SQL Server data warehouse
1 Install the QAD product suite onto a PC.
2 Use the Quick Start option in the Setup Administrator utility to load the metadata and repository.

Note: See the Installation and Administration Guide for these procedures. For Oracle this tutorial assumes
source data resides in the wtutorial schema and that the metadata has been loaded under the dssadm schema
which has select access to the tutorial tables. For SQL Server it assumes that the data warehouse is in the
WslWarehouse database and that the source data resides in the WslTutorial database. For DB2 it assumes
that the data warehouse is in the QAD Data Warehouse Designer schema.

You are now ready to log on (see "1.2.1 Logging In" on page 8) to the repository you have created.

1.2.1Logging In

Having completed the first step, and using QAD Data Warehouse Designer, you can now log on to the
repository you have created .

To log in:

1 Click QAD Data Warehouse Designer from the Start menu. The Access Control screen displays. See
sample screen below:
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Repository Login

QAD BI Data “C;?ﬁmdﬁtgﬂbiﬁ zcwnummm
Warehouse Designer

DATABASE
Data Sourcs: WsIWarehouse vl

b Taini | dbo

e i i

QAD QuickStart

[Help . WEapceld| Connect

2 For SQL Server, the Data Source, Database Login ID and Password are those required to logon to the
database server. If a trusted connection is being used enter dbo as the username and leave the password
blank. For Oracle the Database Login ID and Password are those of the user under which the metadata
repository has been loaded. See Switching Between Databases (see "1.2.2 Switching Between
Databases" on page 10) for details on logging into IBM DB2.

Note: The metadata repository and data warehouse tables must reside under the same schema for Oracle
and DB2. For SQL Server, the metadata repository and data warehouse tables must reside under dbo.

3 The RED User Name is the name that will be associated with any procedures, tables, etc, and scheduled
jobs that are created from within QAD Data Warehouse Designer. Normally this would be your full
name.

4 Click Connect. The Builder screen displays.

Note: ODBC is the only supported connection method. This connection must have been established prior to
logon. Refer to the Installation and Administrator Guide if no such connection exists.

You are now ready to proceed to the next step where you define the Repository Defaults (see "1.3
Repository Defaults" on page 10).
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1.2.2 Switching Between Databases

The following sample logon screen shows the details entered for IBM DB2 for an operating system
authenticated connection:

Repository Login
QAD BI Data Nersn 5Ly GAD
Warehouse Designer

Licensed to QAD Bl WD Manual and Testing

CAD QuickStart

‘Help iEaneelY Connect

For DB2, the Data Source, Database Login ID and Password as well as the Metadata Schema are those
required to logon to the database server

Note: A user name and password will be required if operating system authentication is not being used.

Note: Ignore the Metadata Schema field if connecting to an Oracle or SQL Server repository after
successfully connecting to DB2.

1.3 Repository Defaults

Before you begin to create the data warehouse, you can choose the defaults for the repository. You can do
this from the Tools menu, by either selecting Options or User Preferences. There is no need to change the
defaults for the tutorials.

1 From the Tools menu, select User Preferences.
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Select Show Dimension Views as a separate object group and set to True.

User Preferences

4 Common
4 ook And Feel
General
Diagramsz
Code Generation
» Local Maming Conventions
Local Paths
» Current Reposzitory

((Z]4i @

Reset Look And Feel

Maximize WhereScape RED on Sta False
=
Show Window Tabs At Top True
Show Scheduler Results in Color  True
Trace Unix Sessions False
Show Grid Lines in the Middle Pan True
Showe Grid Lines in the Results Pan True
Show Grid Lines in the Reports Par True

Show Code as Word Wrapped False

Code Editor Font - Courier; -10pt
Code Edit Background Color |:| 255; 255; 255
Code View Background Color I:l 156; 186; 243

Procedure Indent Size 2
Script Indent Size 2
Template Indent Size 2

Show Dimension Views as a Separate Object Type

Display a new object group called Dimension Views where all view
objects are stored. The default (FALSE) state is that views are part of the

[ ok, ] [ Cancel

2 Choose OK.

You are now ready to proceed to the next step where you define the Tablespace (FileGroup) Defaults (see
"1.4 Tablespace (FileGroup) Defaults" on page 11)

1.4 Tablespace (FileGroup) Defaults

Before you begin to create the data warehouse, you can choose the defaults for the tablespaces (filegroups
for SQL Server). There is no need to change the defaults for this tutorial.

1 From the Tools menu, select Options and then Storage.
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Ophions

Fieposzitan |dentification
Object Types

Global Maming Conventions
055 Tables and Columng
Check-0ut and Check-ln
Code Generation

Storage

Werzianing

Documentation

Qther

()4 @

4

Load Table Filegroup

Load Table Index Filegroup
Stage Table Filegroup

Stage Table Index Filegroup
Dimension Table Filegroup
Dimension Table Index Filegroup
Kpi Fact Table Filegroup

Kpi Fact Table Index Filegroup
Fact Table Filegroup

Fact Table Index Filegroup
Aggregate Table Filegroup
Aggregate Table Index Filegroup
Data Store Table Filegroup

Data Store Table Index Filegroup
Mormalized Table Filegroup
Mormalized Table Index Filegroup
Retro Copy Table Filegroup

Load Table Filegroup
Load Table Filegroup

m

oK

Cancel

Make the appropriate tablespace/filegroup choice for each option.

Note: The default table space or filegroup for the user will be used if no settings are selected.

You are now ready to proceed to the next step where you define the Table Name Defaults (see "1.5 Table

Name Defaults" on page 13).
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1.5 Table Name Defaults

Before you begin to create the data warehouse, you can choose the defaults for the table names. There is no
need to change the defaults for this tutorial, and the examples given reflect the default naming convention.

1 From the Tools menu, select User Preferences and then Local Naming Conventions. Alter the defaults as
required.

2 From the Tools menu, select Options and then Global Naming Conventions. Alter the defaults as
required.

3 If no changes are made, the default table names will be:
= load_ load tables with data copied from a source system

= stage_ tables for manipulating and transforming data prior to publishing

= dim_ dimension tables
= fact_ fact tables, detail, rollup and snapshot
" agg_ aggregate or summary tables built from fact tables

= olap_  Analysis Services Olap cubes built from stage or fact tables

You are now ready to proceed to the next step Creating a Connection (see "1.6 Creating a Connection" on
page 14).
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1.6 Creating a Connection

In order to populate the metadata repository, connections need to be made to the source data. There must
also be a connection to the data warehouse itself. This section describes how to make two new connections.

Note: The following two connections should have been automatically created. They should however be
validated to ensure they are correct for the environment.

The first connection is to the source system. For Oracle this is the user within your Oracle database, for
SQL Server the database, that contains the tutorial tables and for DB2 this is another schema within your
database.

The second connection will be to the data warehouse tables.

’@\ TIP: In order to utilize the drag and drop features there must always be a connection to the data
warehouse itself.

How to make a connection

1 Click on and highlight the Connection object group in the left pane. This selects the object group to be
worked on.

2 Select File | New, or use the right mouse button and choose New Object. A dialog box displays with the
Object Type defaulted to Connection. Name your connection. In this instance type Tutorial (OLTP),
and select Add. A Properties box will display:

Add a3 New Metadata Object [

Define the Type and Mame of the New Object.

Specific information for each object type iz defined in subsequent screens.

Object Type: Connectian hd

Object Mame:  Tutarial [OLTF

| a0D || Cancel

SQL Server:
If running a SQL Server data warehouse then proceed as follows.
In the Properties box, complete the details as below, and then select Update:
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The ODBC source is the ODBC connection which has been defined to connect to the database. In
this case the ODBC connection to the database that holds the tutorial tables.

The Provider name identifies the type of connection that SQL Server will make in the case of a
linked server. In this case it is not required as we are using tutorial tables in a SQL Server database
on the same server.

The Database ID (SID) is the SQL Server database name of the database being connected to. In this
case the SID of the tutorial database.

The Database Link ID is a SQL Server linked server link to connect from the data warehouse
database to the source system database.

Note: This link is only required if the source database is on a different server from the data warehouse
database. For the purposes of this tutorial, the database link ID is not required as the tutorial data is
usually loaded into a database on the same server as the metadata.

The Extract User ID and Password are the username and password required to logon to the tutorial
database. If a trusted connection is being used then set the Extract User ID to "dbo".

The Administrator User ID and Password are the administrator logon to the source location
(tutorial). These can be left blank for the tutorial.

The Default Load Type enables you to set the default load type at connection level for ODBC and
database connections. Set to Database link load.

The SSIS Connection String is a valid SSIS connection string that can be used to connect to the data
source or destination. The Reset button will attempt to construct a valid connection string from the
connection information supplied in the connection details consisting of the Database ID, Database
Link ID (Instance name), Provider Name, Extract User details. Leave this field blank.

Data Type Mapping Set - XML files have been created to store mappings from one set of data types
to another. Setting this field to "(Default)" will cause Data Warehouse Designer to automatically
select the relevant mapping set; otherwise you can choose one of the standard mapping sets from
the drop down list or create a new one.
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] Tutorial (OLTP) Definition

Connection Properties

Motes

Connection Name:
Connection Type:
ODBC Source:

Provider Mame:

Database 1D [SID):
Database Link 1D:
Exstract User ID:
Administrator User [D:

Default Load Type:

5515 Connection String:

Data Type Mapping Set:

[7] Data ‘wWarehouse
Tutorial [OLTF]

Database

el T utorial

sl T utarial

a3

D atabase link load

Password: ™

Password:

[Drefault]

][ Cancel ][ Help

Oracle:

If running an Oracle data warehouse then proceed as follows.
In the Properties box, complete the details as below, and then select Update:

The ODBC source is the ODBC connection which has been defined to connect to the database. In

this case the ODBC connection to the database that holds the tutorial tables.

The Database ID (SID) is the Oracle SID of the database being connected to. In this case the SID of
the tutorial database.

The Database Link ID is an Oracle database link to connect from the data warehouse database to the
source system database.

Note: This link is only required if the source database is different to the data warehouse database. For
the purposes of this tutorial, the database link ID is not required as the tutorial data is usually loaded
into the same database as the metadata.

The Extract User ID and Password are the username and password for the schema where the source
tables reside. For the tutorial this is the user where the tutorial files have been loaded.




Chapter 1 Tutorial 1 - Basic Star Schema Fact Table

17

The Administrator User ID and Password are the administrator logon to the source location

(tutorial). These can be left blank for the tutorial.

The Default Load Type enables you to set the default load type at connection level for ODBC and

database connections. Set to Database link load.

Data Type Mapping Set - XML files have been created to store mappings from one set of data types
to another. Setting this field to "(Default)" will cause Data Warehouse Designer to automatically
select the relevant mapping set; otherwise you can choose one of the standard mapping sets from
the drop down list or create a new one.

7] Tutorial (OLTP) Definition

Connection Properties

Motes

Connection Name:
Connection Type:

ODBC Source:

[atabaze 1D [SID]:
D atabaze Link |D:

Extract User ID:

Administrator User [D:

Default Load Type:

Data Type Mapping Set:

[7] Data \wWarehouse
Tutorial [OLTP)

Database

TUTORIAL

ORCL

wiutorial

Database link load

Password: ™

Password:

[Default)

1] ][ Cancel ][

Help

IBM DB2:
If running an IBM DB2 data warehouse then proceed as follows.
In the Properties box, complete the details as below, and then select Update:

The ODBC source is the ODBC connection which has been defined to connect to the database. In

this case the ODBC connection to the database that holds the tutorial tables.

The Work directory is not used.
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= The Database ID (SID) is not used.
=  The Database Link ID is not used.

= The Extract User ID and password are the username and password required to logon to the tutorial
database. If an operating system authenticated connection is being used then leave the Extract User
ID and Password blank.

= The Administrator User ID and password are the administrator logon to the source location (tutorial).
These can be left blank for the tutorial.

= The Default Load Type enables you to set the default load type at connection level for ODBC and
database connections. Set to Database link load.

= Data Type Mapping Set - XML files have been created to store mappings from one set of data types
to another. Setting this field to "(Default)" will cause Data Warehouse Designer to automatically
select the relevant mapping set; otherwise you can choose one of the standard mapping sets from
the drop down list or create a new one.

-
] Tutorial (OLTP) Definition

Connection Properties [7] Data ‘wWarehouse

Motes Connection Mame: Tutarial [OLTF]
Connection Type: [ atabaze hd
ODBC Source: 'l T utorial h
‘whork, Directory:

Database D [SID]:

Database Link [D:

Extract User |D: witutarial Pagsword: ™

Adrninistrator User [D: Password:

Default Load Type: [atabasze link load -
Data Type Mapping Set: I[Default] -

ak. H Cancel H Help

3 To confirm that you have connected to the system correctly, select Source Tables from the Browse
menu, or click on one of the browse icons from the main tool bar or right hand pane tool bar.
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=  Select the connection you want to view, in this instance Tutorial (OLTP), and click OK. For SQL
Server the schema must be set to dbo. For Oracle the schema should be the tutorial schema.

= Athird pane on the right hand side, displays showing the tables contained under the tutorial source
system.

4 Repeat steps 1 through 3 to create the connection for the Data Warehouse.
= The Connection name will be Data Warehouse

=  Enter an extract user id (we have used dssadm) and a password (we have used wsl) for the metadata
repository. For a SQL Server trusted connection set the extract user id to dbo.

You have now created two database connections, one to the source system (Tutorial), and one to the Data
Warehouse.

You are now ready to proceed to the next step - Loading Source Tables (see "1.7 Loading Source Tables"
on page 19).

1.7 Loading Source Tables

In this step you will load data from the tutorial source system into load tables in the data warehouse.
Dragging and dropping from the source system (using the previously defined connection) will create the
metadata. You will then be prompted to create and load the tables which will create the physical tables in
the data warehouse, and then load the data.

’@\ TIP: Ensure that your source system is displayed in the right hand pane of the screen, by selecting
Source Tables from the Browse menu, then Tutorial (OLTP) from the Connection List. For SQL Server the
schema must be dbo. For Oracle the schema should be the tutorial schema. Click OK.

1 Double click on the Load Table object group on the Object Tree in the left pane. The first column
heading in the middle pane should read Load Table Name.

2 Expand the source table Object Tree in the right pane.
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Tutonal (OLTP)
A0 Haw A

||‘ =

T @

4 [ dbo

budget
code_table
customer
forecast

kpi
order_header
order_line
prod_group
prod_line
prod_subgroup
product
states

Data Warehouse [R{a-R:1 (a1

3 Click on customer and drag this table into the middle pane - placing it anywhere in the pane. A dialog
box displays with the name of the object defaulted to load_customer.

-

Add a New Metadata Object | =

Defing the Type and Hame of the Mew Object.

Specific information for each object tepe iz defined in subsequent screens.

Object Type: Load T able d

Object MName: load_custamer

400 || Cancel

4 Click Add and the following table definition will display:
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5

-

28 load_customer Table Definition | RS
AzEEEs Load Table Name: load_custamer
Saurce Mapping Unique Short Name: load customer
Storage [maximurn 22 characters] -
Motes Drescription: -
Connection; Tutarial (OLTP] -
Load Type: [ratabasze link load -
D atabase Link:
Script Mame: [Mone]
Pre-Load Action: Truncate -
Pre-Load SGL: ,
¢l ’
T able Properties Clauses: -
[e.g. Partition)
Past Load Pracedure: [Mone] -
Timestamps
Metadata Structure Changed: D atabase Created: D atabaze altered:
2011-07-27 16:21:15.107
ok ] [ Cancel ] [ Help

Note: For the purposes of this tutorial, all the necessary details have been automatically created, so
select OK. See the Loading Data chapter for explanations of the load parameters.

Note: In IBM DB2, short names are limited to 12 characters.

A dialog box displays showing that the load table load_customer has been defined and asks if you want
to create and load the table:
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i |

Create Database Table £

Load T able lnad_custamer has been defined

Create ] [ Create and Load |

6 Select Create and Load. This will create the physical tables in the data warehouse and load the data.

7 Results will be posted in the results pane. Note that the Load Table object group in the left pane now
has a dependent/child.

_’@; TIP: Remember to double click on the left pane Load Table object group between loading each of
the source tables to ensure that you are reassigning the target, rather than adding to the columns in the
middle pane.

8 Repeat this process (steps 2 - 7) for the source tables product, order_header, and order _line.

9 Double click the Load Table group in the left hand pane. Your QAD Data Warehouse Designer screen
should look like this when you have finished:



Chapter 1 Tutorial 1 - Basic Star Schema Fact Table 23

! File Edit View Browse Backup Jobs Doc Reports Validate Tools Window Help
i | e | 43 Web Links = @l = | Eﬂl (&) Scheduler | o7 - z IS dImpot M E g

@& Scheduler

Development + I X  Load Table Columns

a @3 .i!]objects Column Mame Display Mame [ = B | | & :‘b & B =
> Connection 4 code code ly
4 8 Load Table &8 description description T@
& load_customer & prod_line prod line 41 'EEDIJ ’
&8 load_order_header & prod_group prod group = UdQEt "
& load_order_line Y -= code_table
subgroup subgroup ™=
&8 load_product —_ customer
-= forecast
Stage Table T i
Data Store =T order_header
Normalized =T order_line
Dimension View : | prod_group
Dimension =% prod_line
& FactTable E prod_subgroup
& Agogregate T product
) =T states
ﬁ View o
i@ Clap Cube
i@ Olap Dimension
X BExport Results
3 % Procedure | Obj... | Message
> 4 HostScript - o
. 2 Template ] product.code preduct.description, pro
- Index G From [WslTutorial].dbo.product
product il
G : |E
@ 9 rows loaded ~ [ Data Warehouse

Reports

Read Middle Pane: Load Table Columns

Development (WslWarehouse) | Userld: dbo | Browse: Tutorial (OLTP) |

You are now ready to proceed to the next step - Building Dimensions (see "1.8 Building Dimensions" on
page 23).

1.8 Building Dimensions

The necessary source tables have been loaded into the data warehouse. Now the dimensions of the data
warehouse can be built. When building dimensions you will be prompted for how you would like the
dimension managed. QAD Data Warehouse Designer generates code for normal, slowly changing, previous
value and date ranged dimensions. You will also be prompted for the business (or natural) key of the
dimension. This is needed so QAD Data Warehouse Designer knows when to add new dimensional records.

1 Change the right pane view to show the Data Warehouse tables by selecting DataWarehouse from the

Browse menu OR click the tab along the bottom of the source window.
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Note: For SQL Server the Data Warehouse schema must be dbo.

DataWarehouse = I X

R I KA Y % B

-,
&

[

i
[= 8
[=n
=]

dim_date
dss_current_day_details
dss_fact_table
dss_parameter
dss_source_system
load_customer
load_order_header
load_order_line
load_product

Data Warehouse [Elil{a=R:1{0=1¢

Note: From this point on, all work is performed within the data warehouse.

2 Double click on the Dimension object group in the object tree in the left pane. The first column of the
middle pane now reads Dimension Name.

Note: You will see that some dimensions have already been created for you.

3 Click and drag the load_customer table from the data warehouse schema in the right pane into the
middle pane. A dialog box displays defaulting the name of the object to dim_customer.
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Add a New Metadata Object L = |

Define the Type and Mame of the Mew Object.

Specific information for each object tupe iz defined in subzequent screens.

Object Type: Dimenzion i

Object Mane: dirn_customer

40D || Cancel

4  Click Add. A dialog box displays asking how you want the dimension managed. Select Normal.

-

Dimension Type

Four methods are provided for managing dimengsions. Pleaze select the desired method.

1. Mormal. The dimenzion iz updated based on a businezs key, with new records being
added if required. All columns except the buziness key can change.

2. Slowly changing. Changes in the values of selected columis result in new
dimenzional records being created. In all other rezpects the zame as Type 1.

3. Previous data retained. The presvious values of selected columnz are stored in
additional columnz. [n all other respects the zame as Tepe 1.

4. Date Ranged. The source system provides a date ranged buziness key. Similar to
Type 2 except that we deal with the record as a whole and the dates are provided.

I Mormal

%
)

I Slowly Changing I

I Previous values I

I [ate Ranged

)

-

5 A table definition displays with all the necessary defaults completed.

Make one change - Select (Build Procedure...) from the Update Procedure drop-down list box. This
will generate procedures to get surrogate (artificial) keys based on the business key and to update

the dimension.
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28 dim_customer Table Definition [ = |
Properties Table Mame: dim_customer Table Type
Storage -

rique Shork Marme: -
Language Mapping [mazirmum 22 characters) dlim_ustomer
Purpose Business Display Mame [EUL]: dim_customer
Concept
Grain Description: o
Examples =
Usage |pdate Procedure: [[Build Procedure...) v] [ Rebuild ]
Motes Custom Procedure: [[None] v]
Table Properties Clauses: -
[e.g. Partition]
[None] tMnemanic [ELL):
Timestamps
Metadata Stucture Changed: [atabaze Created: Database Altered:
2011-07-27 17:16:04.333
QK ] [ Cancel ] [ Help

6 Select OK. A dialog box displays confirming the dimension table dim_customer has been defined and
asking if you want to create and load the table.

( |

Create Database Table

Dimengion dim_customer has been defined.

Create ] [ Create and Load |

7 Select Create and Load.

8 A Procedure Build Type dialog will appear. Select Cursor and then click OK.
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Procedure Build Type ﬁ

Choose Build Type: (Previous build was Cursar)

Cursor - ]

[ OK ][ Cancel ]

9 Define the Business Key (see below). The business (natural) key is the unique identifier for the
dimensional record. Select Code and > and click OK.

Define Dimension Business Key Columns | J

Colurie List: Select the buziness keyps that uniquely identify each recard in
the Dimension table.

address

city Move them over to the business key list

narme

state

Buziness Key List:

code

[ lows "wihere Clauze Editing
[ Mot Existz Select
[ Audd & Hisrarchy for Cubes

oK ] [ Cancel

10 The procedure results display and can be reviewed.

Note: The Dimension Table object group in the left pane now has added dim_customer as a
dependent/child.
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11 Repeat this same process (steps 2 through 9) for the load table load_product. The business key will be
‘code’.

_’@; TIP: Remember to double click on the left pane Dimension Table object group between loading
each of the above dimension tables.

Double click Dimension in the left pane. The QAD Data Warehouse Designer screen should look like this:

! File Edit View Browse Backup Jobs Doc  Reports Validate Tools Window Help
(0| o | 3 Weblinks ~ @ | = | 2| & THE % Ampot W F g

@ Scheduler 4 b x

Development ~ [ ¥ Dimension 4% DataWarehouse > I X

Scheduler | ol -

4 E.}II Objects . IEJimensionName Short Name « M1 M |' W E A HZ
> [ Connection % dim_customer dirm_customer
> @ Load Table 28 dim_date dim_date T@
W Stage Table %% dim_product dim_product <0 E‘_b_od 4
: @ == di te
# Dats Store 248 dss_fact_table dss_fact_table - omna ;
== Normalized -- dss_current_day_details

- ] ==
3 Dimension View o dss_source system dss_source syst =% dss_fact_table

—
. i i =% dss_parameter
4 g5 Dimension

=T dss_source_system
oo = =F load_customer
%8 dim_date =% load_order_header
28 dim_product =% load_order_ine
28 dss_fact_table = load_product
;{.ﬁ dss_source_system
& FactTable
& Aggregate

j:‘,' View

@ Clap Cube [am] [
:U: Qlap Dimension

X Export | Obj... | Message it
> &l Procedure

> & HostScript @

a@
@6 dim_customer

dim_product_idx_A created

> al Template ] Procedure Completed
> N Index @ 1 dim_product updated. 9 new

records, 0 records updated. | _

Source Browser

Data Warehouse

Reports

Ready

|INS s

Middle Pane: Dimension | Development (WslWarehouse) | Userld: dbo | Browse: DataWarehouse



Chapter 1 Tutorial 1 - Basic Star Schema Fact Table 29

Note: Analysis Services does not like 'name' as a column name. For dim_customer it will therefore be
necessary to change the column name from 'name’ to ‘cname’.

1

Click on the dim_customer object in the left hand pane to display the dim_customer columns in the
middle pane.

When positioned on the column 'name’ in the middle pane, right click and select Properties from the
drop down menu.

dim_customer Columns ds
Column MName | Display Mame | O
}; dim_customer_key dim customer... i
,»; code code i
[ P
%ad Properties g
22 ot Add Celumn o
o5 sta Copy Column L
¥ ds Delete Column g
Respace Order Murnber
Impact [
LI LU F
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3 Change the column name and business display name from 'name’ to ‘cname' as shown below. Click OK.

2% dim_customer.name Column Definition

Column Properties

Trangformation

Language Mapping

Table Narne:

Colurr M ame:
Business Dizplay Mame:

Data Type:

Forrmat:
Colurr Order.
Nulls:
Numeric:
Addditive:

Attribute:

Source Table

Source Colurnn:

Business Definition:
Source strategy:

Zero Key Yalue:

dirn_customer

chame
chame
varchar(45]
30 Default Y alue:
End User Layer Display:
]
Key Type [0ABLC.)
] .
Adtificial Key: |
i
Primary Busineszs Key |

load_customer
e

The full name of the customer. Forms a hierarchy with city and state.

The value thown below iz loaded in this column for the ‘Irvalid Join' record. “when empty MULL is used

Unknown

Ok H Cancel H Help
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4 Right click on the dim_customer object in the left hand pane and choose Validate against Database.

4 [ Al Objects Properties
> [] Connection Storage
- 4 Load Table
W Stage Table Display Columns
i Data Store Display Indexes
i Mormalized Display Data
4 g5 Dimension .
22 dim_custo Query via Excel
i :
o6 dm_date Add Column
@5 dim_prody
%2 dss fact Add Index
%2 dss_sourc Regenerate Indexes
A FactTable Hierarchies »
ﬁ) Aggregate
B view Change Source
!‘ Olap Cube Validate Against the Database
@ Olap Dimensior
) Update Comments
& Export

5  The results will show that the metadata has been changed to ‘cname’ while the column name in the
database is still ‘name’.

Table validation list

Table Mame | Results
.}; dim_customer dss->name - varchar(45), meta-»cname - varchar(45),

L L1 2
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6 Right click on dim_customer in the bottom pane and select Alter table from the drop down list.

Table validation list - B X

Table Mame | Results
| !

Alter Table

ar(45), meta->cname - varchar(45),

Export to CSV File

4 L 3

7 A warning dialog will appear, displaying the table and column name to be altered. Select Alter Table.
8 Adialog will appear confirming that dim_customer has been altered. Select OK.

9 Right click on the dim_customer object in the left hand pane and select Properties from the drop down
menu. Choose the Rebuild button.

10 A Procedure Build Type dialog will appear. Select Cursor and then OK.
11 Leave the Business key as Code and click OK.
12 Right click on the dim_customer object in the left hand pane and select Execute Update Procedure.

13 Click in the right hand pane and press F5 to refresh the Data Warehouse table view in the right hand
pane. The QAD Data Warehouse Designer screen should look like this:
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! File Edit View Browse
]| o
 Scheduler

Development
4 [ Al Objects
> [ Connection
-~ @8 Load Table
Stage Table
Data Store
Normalized

Backup

~ 1

Xiss

Dimension View

T
-

Dimension

&

%8 dim_customer
%8 dim_date
%8 dim_product
,';-é dss_fact_table
:;-é dss_source_system
M FactTable
57" Agaregate
j:{ View
@ Olap Cube
:Id: Olap Dimension
& Export
. &l Procedure
: .2l Host Script
: wl Template
> & Index

Reports

F Middle Pane: dim_customer Columns

Jobs Doc

| & Weblinks - @ = | 2, | @ Scheduler | <7 ~

x

Column Name

.}: dirm_customer_key

}; dss_update_time

Results
| Obj... | Message

Reports  Validate

dim_customer Columns

Tools Window Help

Display Mame
dim customer ...

.:-é code code
8 cname cname
.}: address address
8 city city
.}; state state

dss update time

3

la
'a

@

Development (WslWarehouse) | Userld: dbo | Browse: DataWarehouse

- dir Procedure update_dim_customer

rebuilt and recompiled.
=] dir Procedure Completed

|_ 1 dim_customer updated. 0 new
records. b records updated.

||

i e dmpor # 7 &

DataWarehouse

|

|

=

1

PR TS B S T I

[
T
—
=N
[=a
=]

Data Warehouse

dim_customer
dim_date
dim_product
dss_current_day_details
dss_fact_table
dss_parameter
dss_source_system
load_customer
load_order_header
load_order_line
load_product

Source Browser

INS g

You are now ready to proceed to the next step - Creating Dimension Views (see "1.9 Creating Dimension

Views" on page 34)
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1.9 Creating Dimension Views

A dimension view is a database view of a dimension table. It may be a full or partial view. It is typically
used in such cases as date dimensions where multiple date dimensions exist for one fact table.

In this step you will create dimension views from an existing dimension. In many cases dimension views
are built as part of the end user layer, but creating them in the data warehouse means they are available
regardless of the end user tools used. This process is essentially the same as creating a dimension, but you
are creating a view of an existing dimension, in this instance, dim_date.

1 After double clicking on Dimension View in the left pane, click and drag dim_date from the right pane
into the center pane.

= The dialog box that displays defaults the object type to a dimension view, and names the dimension
view dim_date_view.

= Because we want to create two dimension views from the same source, dim_date, we need to
change this dimension view name to one that is more meaningful, specifically dim_order_date.

Add a New Metadata Object | %= |
Define the Tope and Mame of the New Object.
S pecific information for each object wpe iz defined in subzequent screens.
Object Type: Dirnenzion Wigw -
Object Name: dim_order_date
400 || Caneel

= Make this change, and click ADD.

2 The dim_order_date view property defaults have all been completed as necessary so click OK.



Chapter 1 Tutorial 1 - Basic Star Schema Fact Table 35

g dim_order_date Table Definition ‘ J

| Properties Wiew Mame: dirn_order_date Wiew Type:

Storage
Uniq_ue Short Mame: dim order date
Language Mapping [maximum 22 characters) - -
Purpoze Buginess Dizplay Mame [ELIL): dirn_order_date
Concept
Grain Description: -
Examples —
Usage
Motes

Wiew Properties Clauzes:

‘Where Clause: A

[Mane] Mremonic [ELIL):

Timestamps
Metadata Structure Changed: [atabaze Created: Database Altered:
2011-07-28 16:10:01.563

ak. ][ Cancel ][ Help
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3 Adialog box displays to provide a means of re-mapping some of the column names in the view if
required. Ensure calendar_date is being renamed to order_date. Click the OK button.

© | N

View Colummn Definition 2

The column names far the view being created can be modified by filling in the following farm. 1f
the Default button is pressed only the artificial [zurrogate) key will be changed.

Femove Column Prefi; Add Column Prefiz;
~*  order_

Femove Buzsiness Display Prefis: Add Buziness Display Prefis:
—=F  order

Change Colurmn Mamesz for Specific Columnz
0ld Colurnn M arne; Mew Column Mame;

calendar_date - order_date

3

ok || Defau

4  Adialog box displays indicating that the dimension view dim_order_date has been defined and asks if
you want to create the view now:

L A

Create Database Table £

Dimengion Wiew dim_order_date haz been defined

Create Yiew + Funn::ti-:nn] [ Create Yiew ]

Select Create view + Function. A dialog box will confirm that view dim_order_date has been created.
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5 Select a business (natural) key for the dimension view dim_order_date. Select order_date and > and
click OK.

[ |

Define Dimension Business Key Columns =

Colurnn List; Select the business keys that uniguely identify each recard in
- the Dimenzion table.

order_cal_day_in_manth -

arder_cal_day_in_week Mirve them over b the business kep list

order_cal_day_in_week_no
order_cal_day_in_year

order_cal_month Business Key List:

order_cal_month_name
order_cal_month_no order_date
order_cal_quarter
order_cal_guarter_no
order_cal_week_in_year
order_cal_year
order_current_cal_day
order_current_cal_month

order_current_cal_mid
order_current_cal_week
order_cunent_cal_year
order_curent_cal_ytd
order_current_fin_day
order_currant_fin_marth
order_current_fin_mtd
order_current_fin_quarter
order_current_fin_week,
order_cunent_fin_year

m

order_current_fin_ytd
order_fin_day_in_manth
order_fin_day_in_wesk
order_fin_day_in_wesk_nao
order_fin_day_in_year
order_fin_month
order_fin_month_name
order_fin_manth_no
order_fin_period
order_fin_quarter
order_fin_quarter_na
order_fin_week_in_month
order_fin_week_in_year =
by i

0K ] [ Cancel

6 Repeat steps (1) to (5) to create the dimension view dim_ship_date.

7 Click in the right pane and press F5 to refresh the Data Warehouse table view in the right pane. The
QAD Data Warehouse Designer screen should look like this:
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! File Edit View Browse Backup Jobs Doc Reports Validate Tools Windew Help
RN | 3 WeblLinks - @ | = | 5| (UScheduler | <@ -

e

213 % Ampor @ F w2

2= Builder R LY b %
Development + I X Dimension View Columns J,»f: DataWarehouse v I X
4 [ Al Objects Columnn Name Display Name o g |‘ WA H =

> [7] Connection & dirn_ship_date_key dim time key
» 8 Load Table = ship_date ship date 3 T @

W Stage Table & ship_cal_day_in_week ship cal day in ... -0 j‘_b_o ;

E Data Store Frd ship_cal_day_in_week_nc ship cal day in .. — .'_f.. S:z_;:iiezomer
) ; E;:::;Zidwew Fr 3 5hip_ca|_day_in_m0nth ship cal day ?n é dim:order_date

% dm_order_date A shfp_cal_day_m-_year shfp cal da}rm.... T d?mjr.c-duct
s & ship_cal_week_in_year ship cal week i... = dim_ship_date

. # d@_shlp_date # ship_cal_month_no ship cal month... E dss_current_day_details

4 g5 Dimension == dss_fact_table

%2 dim_customer A ship_cal_month ship cal menth

8 dim_date

=T dss_parameter

Frd ship_cal_month_name ship cal month... T dss_source_system

%2 dim_product & ship_cal_quarter_no ship cal quarte... =T load_customer

%2 dss_fact_table A ship_cal_quarter ship cal quarter =% load_order_header
L - — - -

%% dss_source_system A ship_cal_year ship cal year load_order_line

=T load_product

& FactTable #s_f'lip_financial_date ship financial .. -
& Aggregate 4 [ ;
@ Olzp Cube ) Obj... | Message -
@ Olap Dimension - - -
Export B dirm_date.trading_days_in_mth,
— %] dirm_date.trading_days_so_far,
> & Procedure dim_date.dss_update_time
’ "H :ostISc;;pt ] From dim_date
> Templa E

W Index

Data Warehouse [REil R

Reports

Middle Pane: Dimension View Columns | Development (WslWarehouse) | Userld: dbo | Browse: DataWarehouse

You are now ready to proceed to the next step - Defining the Staging Table (see "1.10 Defining the
Staging Table" on page 38).

1.10 Defining the Staging Table

In this step you will create a stage table from two load tables. A stage table is used to build the format of the
fact table, and generally contains changed or new data that will be added to the fact table. As stage tables
contain dimensional keys, they should be defined after the dimensions.

Note: The source of data for the stage table will be the load tables load_order_line and load_order_header.

1 Double click on the Stage Table object group in the object tree in the left pane to create a stage table
target. The first column heading in the middle pane reads Stage Table Name.
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2 Click and drag the load_order_line table from the right hand pane data warehouse schema. Drop it in the
middle pane. A dialog box displays defaulting the name of the object to stage_order_line. To make it a
more meaningful name, change the name of the object to stage_sales_detail and click Add.

Add a New Metadata Object S

Define the Type and Mame of the Mew Object.

Specific information for each object type iz defined in subsequent screens.

Object Type: Stage T able i

Object Mame: stage_sales_detail

s0D || Cancel

3 Atable definition displays with all the necessary defaults completed.
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r

W stage_sales_detail Table Definition | 23 |
IS Table Name: stage_sales detail Table Type:
Storage Ap——

rique Shart Mame: |
Mates [maximum 22 characters] stage_sales_detai
Deszcription: ™
Update Procedure: [[None] v] [ Febuild ] [Hegenerate
Custom Procedure: [[None] v]
Table Properties Clauses: -
[e.g. Partition]
Timestamps
Metadata Structure Changed. [atabaze Created: Database Altered:
2011-07-29 09:56:12.363
ak. ] [ Cancel ] [ Help
4 Select OK.

Note: The Stage Table object group in the left pane now has a dependent/child.

5 To add the remaining information from the second load table, click on stage_sales_detail in the left
pane. Next drop load_order_header from the right pane into the middle pane. A message is displayed
with options to create a "New table" or to "Add columns”. Choose Add columns.

QAD Data Warehouse Designer detects duplicated columns. As both load_order_header and
load_order_line have the order number field, the following is displayed:
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&

Duplicate Column Mame S

A column 'order_number' aleady exists.

To add this column with a new name, edit and select 0K

To not add this column zelect Skip

To add duplicate name select OF without editing [duplicates
will need to be removed before the table can be created]

order_number

ok || skip

Click Skip to exclude the second instance of order_number.

Note: If the second instance of order_number is required, then click OK.

This combines data from two load tables (load_order_header and load_order_line) into one stage table.
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The QAD Data Warehouse Designer screen should now look like the sample below. In the middle pane

under Source Table you can see the source of each of the columns.

! File Edit View Browse Backup Jobs Doc Reports Validate Tools Window Help
SR | & webLinks - @ | = | 3| (U Scheduler | <7 - i e Ampot B E g Lli

SR @ Scheduler
Development
4 [ Al Objects
» |71 Connection
& Load Table
W Stage Table
W stage_sales_detail
i Data Store

== Normalized

2 Dimension View
A dim_order_date
& dim_ship_date
,}é Dimension
8 dim_customer
28 dim_date
8 dim_product
8 dss_fact_table
,;{; dss_source_system
S Fact Table
& Aggregate
j:f View
i@ Olap Cube
:‘: Olap Dimension
=& Export
> & Procedure
> .2 HostScript
» al Template

Reports

Middle Pane: stage_sales_detail Columns

stage_sales_detail Columns

isplay Mame Data Type Source Table

rder number numeric(l2) load_order_line

rder line no numeric(4) load_order_line

roduct code numeric (&) load_order_line

nit sale price numeric(3,3) load_order_line
uantity

ales value

numeric(8) load_order_line
numeric(13,2)
53 numeric(3,2)
datetime
numeric (&)
datetime
datetime

load_order_line

load_order_line
load_order_hea
load_order_hea

load_order_hea

rder date
ustormer code
phip date

ss update time

4 |t 3
8| Obj... | Message -

B dim_date.trading_days_in_mth,
(%] dim_date.trading_days_so_far,
dir_date.dss_update_time

¥ From dim_date

IR

T @
4 [7] dbo
=T dim_customer
=T dim_date
= dim_order_date
=% dim_product
= dim_ship_date
=T dss_current_day_details
=T dss_fact_table
=T dss _parameter
5_source_system

ds
= ds

=T load_customer

=% load_order_header
=T load_order_line
=% load_product

Data Warehouse

Development (WslWarehouse) | Userld: dbo | Browse: DataWarehouse

You are now ready to proceed to the next step - Including Dimension Links (see "1.11 Including

Dimension Links" on page 42).

1.11 Including Dimension Links

The dimension links that allow us to create the fact-like star schema now need to be included:

1 Inthe left pane, click on the stage_sales_detail table in the Stage Table object group. The middle pane
should display the contents of this stage table.

2 Drag each of the following dimensions from the right pane into the stage table in the middle pane:

= dim_customer

= dim_order_date
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= dim_product
= dim_ship_date

This adds the dimension keys from each dimension to the stage table. The QAD Data Warehouse
Designer screen should now look like this:

! File Edit View Browse Backup Jobs Doc Reports Validate Tools Window Help
P e | & wWebLinks - @ | = | & | (@ Scheduler | <7 ~ i e Aimport { E 8 C|ig "

52 Builder EURS

Development = [ X stage sales_detail Columns 4. DataWarehouse * 0 x
4 [ All Objects ~» Wl Column Name Display Name o PR | ;v g =
> [7] Connection W order_line_no order line no
> @ Load Table W product_code product code T@
4 % Stage Table W unit_sale_price unit sale price <0 _d_t'_od_
W stage_sales_detal W quantity quantity EX Cim_cistomer
# Data Store X =t dim_date
d W sales_value sales value < dim_order_date
== Normalized ) —_, -
® D o Vi W otax tax == dim_product
4 ;e;smn I::e'“ date W order_date order date = dim_ship_date
im_order_da = i
. W customer_code customer code == dss_current_day_details
& dim_ship_date L ) =T dss_fact_table
P . W ship_date ship date - o
4 g Dimension T . == dss_parameter
-;'ba dim_customer W dim_customer_key dim customer ... £E dss_source_system
-:t dim_date £ |l W dim_order_date_key dirn time key =T load_customer
A2 dim_product W dim_product_key dim product key E Ioad_order_header
%2 dss_fact_table W dim_ship_date_key dim time key | | | | :oaj_ordzr_hne
%2 dss_source_system W dss_update_time dss update time = == load_product
A Fact Table b
\.p;' Agaregate
M view jo | Message
@ Olap Cube - - .
‘& Olap Dimension dim_date.trading_days_in_mth,
b P dirn_date.trading_days_so_far,
= Export dim_date.dss_update_time
> &l Procedure From dim_date

: .2l Host Script i
>l Template

Reports

Middle Pane: stage_sales_detail Columns | Development (1

3 The stage table metadata has been defined, but the stage table has not been created. To create the stage
table in the data warehouse, right click on stage_sales_detail in the left pane and choose Create
(ReCreate).
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! File Edit View Browse

P | o

Backup Jobs Doc

| & Weblinks - @ | .= | 3| (& Scheduler | & -

Reports  Validate

32 Builderl!E!

Development
4 [ Al Objects
» [] Connection
- @8 Load Table
4 W Stage Table
W stage_s
Data Store
Normalized
s & Dimension Vi
& dim_ord
3 dim_shig
a4 2% Dimension

i &

28 dim_cus
%8 dim_daty
28 dim_pro
28 dss_fac
28 dss_sou
44 Fact Table
& Aggregate
B oview
i@ Clap Cube
:U: Clap Dimensi
2 Export
» &l Procedure
> & Host Script
> ol Template

Properties
Storage

Display Columns
Display Indexes
Display Data
Query via Excel

Report Zero Keys...

Add Column
Add Index

Regenerate Indexes

Change Source

Validate Against the Database
Version Control

Create (ReCreate)
Delete Metadata and Drop Table

Execute Update Procedure

Execute Custom Procedure

Process Table via Scheduler

Execute Custom Procedure via Scheduler

L R S

y Name
I number
rline no

uct code
zale price
Mtity

value

r date

mer code
date
customer ...

time key

time key

Tools  Window Help
SIS Almport ] F g

L

m

product key

-

DataWarehouse
ERE IFEE S
T @

4 7

[~ 9
o
(=]

dim_customer

dim_date
dim_order_date
dim_product
dim_ship_date
dss_current_day_details
dss_fact_table
dss_parameter
dss_source_system
load_customer
load_order_header
load_order_line
load_product

i

§ i

1

|

|

Data Warehouse [REeila=R: vt

Note: The table must exist in the data warehouse before we can proceed to the next step. If the table has

not been physically created then the procedure in step 5 will fail to compile.

Double click on the stage table to select Properties.

Under Update Procedure, choose (Build Procedure...)
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W' stage_sales_detail Table Definiticn | J

PIEpEiEs Table Name: stage_sales_detall Table Type:

Storage

Unigue Short Mame:

k les_detai
Nates [maximum 22 characters) stage_sales_detal

Description:

Update Procedure: [[Build Frocedure. ] v]

Custom Procedure: [ [Mone] - ]

T able Properties Clauses:
[e.g. Partition)

Timestamps
Metadata Structure Changed: D atabase Created: D atabaze altered:

2011-07-23 11:16:41.230

Ok ][ Cancel ][ Help

6 This will create an update stage procedure. Click OK.

7  Select the Cursor based procedure generation from the stage procedure type dialog box:
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i '

Define Stage Procedure Type

Code can be generated for each of the following procedure types. There are
advantages and dizadvantages with each type, so pleaze read the help if pou
are ungure of the method to choose.

Cancel

1.5tandard curzor bazed update and insert. Allows detection of non unique

: Curzor
buziness key.

L.

2. Curzor baszed sorted by the dimengsion buziness keys with the lowest cardinality.

- i Sorted C
Othenwize as per option 1. Oned e

3 Set bazed inzert. Azsumes businessz key iz unique. Marmally the fastest method, et
bt the least flexible.

4. Set bazed inzert followed by cursar on mizzing dimenzion keys. Azsumes Bl o Cupear
buzinesz key iz unigue.

. Set bazed inzert from all source tables [merge). & source table only needs to
appear once. All source tables must have the zame column names.

i

Set Merge

Inzert Hink:  TABLOCK [e.0. TABLOCK]

|Ipdate Hint: [e.g TABLOCK]

Digtinct Data Select

Al b odification of the \wWhere Clauze

Note: When building an Oracle data warehouse, this dialog has an additional option for bulk bind
procedures. See Staging generating the update procedure for more information.

Click OK on the parameters screen.

9 Adialog box will display indicating that multiple source tables have been detected.
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&

Multiple Source Tables Detected

kdare than one source table has been detected [zee list].

“t'ou may wizh ko update the stage table by jaining rmulbiple
zource tables or by uzing multiple curzors, or even a
combination of these hwo aptions.

Al thiz gtage anly one cursor is supported.

[F multiple curzors are to be uzed they will need to be
added manually.

It the following screen define the joing for the first cursor,

Source Tables List:

load_order_line
load_order_header

(] ] [ Cancel

10 Select OK and then highlight the source tables load_order_line and load_order_header which are to be
joined by order_number.

With the two tables highlighted click Outer Join. See the chapter on Staging data for an explanation

of the join types and options.

Select order number from the load_order_line empty drop-down list box at the bottom of the screen.

Then select order number from the load_order_header drop-down list box.

From and “+here Clause:

Outer Jain ] [ Simple Jain ] [V] M5! join code generated

Select the columnz that join the bwo tables. Select the column from the Master T able first.

load_order_line order_number

» | load_order_header

[ ord wrap Displayed Code

7

cuzstomer_code

order_date

loder pumber |
zhip_date
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= This will create a join statement in the right hand window:

Provide Cursor Mapping

Curzor Mame [if applicable):  Load

Define the Jainz [or edit the where clause].
To define a join select bwo tables and zelect the join type. Then select the join columng from the column lists presented.

From and ‘here Clause:

Source Tables:
load_order_li FROM load order line

LEFT OUTER JOIN load_sorder header
O load_order_line. order number = load_order header . order numnber

Outer Jain ] [ Simple Join ] [] &MS] jain code generated

Select the columng that join the two tables. Select the column fram the b aster Table first.

» | load_order_header

7

load_order_line

Ok ][ Cancel ]

[]'word wirap Displaved Code

= Click OK.

11 You need to match the dimension business keys with the business keys in the stage table. This
associates the correct dimensional record to each stage table record. A dialog box displays for each
dimensional join:

For the dim_customer, select customer_code. Click > and OK.
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Dimension Business Key Definition R

Stage Table Column List: Buszinegzs Keps for dim_customer

ct,élstonllert_code Select the buginess key from the staging table that matches

g:d::_li:eeno each business key for this dimension.

ordzr_r:umbgr Move them over to the business key list. They must be in the

E[,?anﬁy_co e conrect order to match the dimension buginess keys.

zales_value

zhip_date

tan . . . . .

urit_sale_price Stage Business Key List: Dimension Business Keys:

customer_code code
<

dim_custamer Add Text Enter a text string and press Add Test to add a static Business Key Yalue

[ W wharming [if dirmension joine do not succeed)

[ sutomatically &dd a Mew Entry (if no valid dimension record)

[ %iite Detail Log Meszage [when no dimension record match)

ak. ] [ Cancel

= For dim_product, select product_code. Click >and OK.

= The business key for dim_ship_date has the same column name in the stage table and the
dimension view, allowing QAD Data Warehouse Designer to automatically move ship_date to the
left hand side. Click OK to progress to dim_order_date, where order_date has also been
automatically chosen. Click OK again.

12 You must now select the business keys to uniquely identify each record in the staging table itself. This
essentially defines the business key we will be using in the fact table, and as such defines the grain of
the fact table. For this example the grain is order line. Select order_number and order_line_no. Click >
and OK.
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[ |

Define Staging Business Key Columns L J

Colurmn List: Select the buzsiness keys that uniguely identify each recard in
the Staging tabls.

customer_code

order_date Move therm over to the business key list
product_caode

quantity

zﬁ!;sa‘;?éue Business Key List:

tax order_number

unit_zale_price order_line_no

Include Update Statement

oK ] [ Cancel

13 QAD Data Warehouse Designer now builds and compiles the update procedure. The results pane shows
any indexes that were created.
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14 The final step is the population of the stage table. Click on stage_sales_detail in the left hand pane,
right click and choose Execute Update Procedure.

! File Edit View Browse

L | o

@ Schedule

Development
4 [ Al Objects
> [ ] Connection
- @8 Load Table
4 W Stage Table
W stage_sal
Data Store
Mormalized

[ s

4 JE Dimension Viey
& dim_order
# dim_ship_|
4 ,;{; Dimension
28 dim_custo
28 dim_date
28 dim_prod
5 dss_fact_
8 dss_sourc
& FactTable
A Aggregate
ﬁ Wiew
@ Clap Cube
:U: Clap Dimensio
& Export
.2l Procedure
.2 HostScript

Backup Jobs Doc

| @weblinks - @ | 2 | 2| & Scheduler | o7 -

Reports  Validate

ol Template

Properties
Storage

Display Columns
Display Indexes
Display Data
Query via Excel
Report Zero Keys...

Add Column
Add Index

Regenerate Indexes

Change Source

Validate Against the Database
Yersion Control

Create (ReCreate)
Delete Metadata and Drop Table

Execute Update Procedure

Execute Custom Procedure

Process Table via Scheduler

Execute Custom Procedure via Scheduler

Tools Window Help
Jim e dmpot B EH Ui ;
I
DataWarehouse a
Name _ ~B @ O W@ w g A HIT
number
ine no ki @
ct code <0 _EE_D
& price = dim_customer
P == dim_date
Ity T dim_order_date
alue - =% dim_product
1 = dim_ship_date
tate =T dss_current_day_details
=T dss_fact_table
mner code —
- dss_parameter
it =T dss_source_system
pstomer ... =% load_customer
me key =% load_order_header
oduct ke}r_ =T load_order_line
¥ mekey - I load_product
F
e
-~ I x
~
es_detail
d. 21 new E
- Data Warehouse

15 Output from the stage table being updated can now be seen in the Results window:

Q =] sta Procedure Completed

a |_ 1 stage_sales_detail updated. 21 new |:|

records. 0 records updated.

-

You are now ready to proceed to the next step - Creating a Fact Table (see "1.12 Creating a Fact Table"

on page 52).



52 Tutorial 1 - Basic Star Schema Fact Table

1.12 Creating a Fact Table

In this step you will create a fact table.
Create a drop target by double clicking on the Fact Table object group in the left pane.

To create the fact table:

1 Browse the data warehouse connection again (or refresh the data warehouse connection):

DataWarehouse - =

EREIFE TS

=

-
=

FI

(=9
[=n
[=]

dim_customer
dim_date
dim_order_date
dim_product
dim_ship_date
dss_current_day_details
dss_fact_table
dss_parameter
dss_source_system
load_customer
load_order_header
load_order_line
load_product
stage_sales_detail

R R B R L

Data Warehouse

2 Drag the stage table stage_sales_detail over from the right pane into the middle pane. The following
dialog is displayed:
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Add a New Metadata Object | = |
Define the Type and Mame of the Mew Object.
Specific information for each object tupe iz defined in subzequent screens.
Object Type: | Fact Table -
Object Mane: fact_zales_detal
A0 || Cancel |

3 Click Add. The fact_sales_detail table properties screen will appear. Select (Build Procedure...) in the
update procedure drop down and click OK:

-
5‘ fact_sales_detail Table Definition

| Properties

Storage

Language Mapping
Purpose

Concept

Grain

Examples

Uzage

Motes

Table Mame:

Unique Short M ame:
[maximum 22 characters)

Busziness Dizplay Mame [ELL):

Drescription:

Update Procedure:
Customn Procedure:

Table Properties Clauses:
[e.g. Partition)

Timestamps

fact_sales_detail

fact_sales_detail

fact_sales_detail

[ [Build Procedure. .

[ [Maone]

[Mone]

Metadata Structure Changed:
2011-07-2914:07:15.053

D atabase Created:

Tetle Type:

Cuirzor Bazed Update

Mnemanic [EUL]:

D atabaze Altered:

Ok ][ Cancel ][ Help
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4  Select Create and Load to create and load the table now:

-

Create Database Table

Fact Table fact_sales_detail haz been defined

Create ] [ Create and Load |

Cloze

5 Select the Business Key for the fact table. Choose order_number and order_line_number. Click > and

then OK.
-
Define Fact Business Key Columns [ =
Colurnr List: Select the business keys that uniquely identify each record in
the Fact table. Move them over to the Business key list.
c_ustomer_code
dim_customer_key HOTE: Set bazed updates can only be selected if no business
dim_order_date_key keyz are defined.
dim_product_key
dim_ship_date_key p Aot
ordler,_date Business Key List:
praduct_code order_nurnber
quantity order_line_no
zales_walue
ship_date
k&
unit_sale_price
<
Set Bazed Ingert
[ Allows Where Clavze Editing
Group By Dimenszion Keys
Include Delete Befare Inzert
Insert Hint: TaBLOCK, [e.g. TABLOCK)
Update Hint: [e.. TABLOCK)
1] ] [ Cancel ]

6 Output from the fact table being created and updated can now be seen in the Results window. Your
QAD Data Warehouse Designer screen should look something like this:



Chapter 1 Tutorial 1 - Basic Star Schema Fact Table 55

! File Edit View Browse
i | o

Development
a [ All Objects

> |1 Connection

> @ Load Table

4 W Stage Table
W stage_sales_detail
Data Store
MNermalized

EE

[ I

) 3{ Dimension View
3 dim_order_date
3{ dim_ship_date
4 }g Dimension
%8 dim_customer
%8 dim_date
28 dim_product
:',-g dsz_fact_table
[',g dss_source_system
a4 # FactTable
@ fact_sales_detai
ﬁ‘ Agaregate
33’: View
i@ Olap Cube
:ld: Olap Dimension
& Export
2| Procedure
&l Host Script

7

Reports

Backup

- 0 %

Read Middle Pane: Fact Table Columns

Jobs  Doc

Fact Table Columns

»

Column Name

A& order_number

A& order_line_no

A product_code

& unit_sale_price

A quantity

A sales_value

A tax

A& order_date

& customer_code
A& ship_date

A dim_customer_key
A dirm_order_date_key
A dim_product_key
& dim_ship_date_key
< |y

m

Results

. | Message

Reports  Validate
| & weblinks » @ | = | 3| (& Scheduler | 7 -

Tools  Window Help
i« Ampon § F o

ds

Display Name
order number
order line no
product code
unit sale price

quantity
cales value

m

tax

order date
customer code
ship date

dim customer ...

dim time key

dim product key

dirm time key -
k

i fact_sales_detail_ic_A created
(] Procedure Completed

G 1 fact_sales_detail updated. 21 new
records. () records updated.

Development (WslWarehouse) | Userd: dbo | Browse: DataWarehouse

DataWarehouse
EREIFEFES -
T @

a [

(=8
o
(=]

|

dim_customer
dim_date
dim_order_date
dim_product
dim_ship_date
dss_current_day_details
dss_fact_table
dss_parameter
dss_source_system
load_customer
load_order_header
load_order_line
load_product

=% stage_sales_detail

i

T EE L

|

|

Data Warehouse

You are now ready to proceed to the next step - Switching to Diagrammatic View (see "1.13 Switching to

Diagrammatic View" on page 56)
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1.13 Switching to Diagrammatic View

QAD Data Warehouse Designer provides the ability to diagrammatically view the data warehouse you have

=]
created. To switch to the diagrammatic view, click on the | _ | button. Click the button again to bring up
the diagram selector box. Select a fact table to be drawn as a star schema from the drop-down list box —in
this instance fact_sales_detail:

-

Diagram Selection = |
Select a Fact T able to be Drawn az a Star Schema:
fact_zales_detail - %
Select a Table to Draw Source Tracking: Eg Group:
Select a Table to Draw Data Join Track Back: Project:
Select a Table to Draw a Track Farward Chagram: a2
L
v -
Vg
Select a Table to Show Linked T ables:
- }%: Hops:
Select aJob to Show Dependencies %

Click OK.

The diagram looks like this:
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! File View Tools Window Help
P ] ox |20/ @-|3 & 2aa P

- - - w c = -
== Builder # Scheduler [E=MNEL LY

-

dim_or der_date dim_ship_date

&5 &5

fact_s__ﬂ Ifgs_d etai

o7
P

dim_customer dirn_product

o3 3
F1-] F1]

Development (WslWarehouse) | Userld: dbo

=Ll 3
”@“‘ TIP: To view the source tracking of the fact_sales_detail table, click once more on the | _ | button,
and choose the fact_sales_detail table from the second drop-down list box.

The diagram looks like this:
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! File View Tools Window Help

0 e 2|20 a@-|223aas

== Builder # Scheduler [ESMVEIIEN

order_header
[‘h'll'SLTL.Er1 ORIAL ) ] L

el -

load_order_header |

order_ling
MSLTU;[] ORIAL ) ] -

stage_sales_detail

W

4P

fact _sales_detail

load_order_line |

< |

Ready

To close the diagrammatic view, click on the X at the right hand end of the toolbar.

LI}

| Development (WslWarehouse) | Userld: dbo |

You are now ready to proceed to the next step - Producing Documentation (see "1.14 Producing

Documentation™ on page 59).

X

»

m
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1.14 Producing Documentation

QAD Data Warehouse Designer also provides the ability to produce user and technical documentation. This
is obviously of more value if the descriptive data has been entered against the columns and tables in the data
warehouse, which we have not done during this tutorial.

To view the documentation for the components of the data warehouse, select Doc from the menu, then
Create Documentation. Select a file path (directory) under which to save the HTML files that will be
produced. The next screen allows for the inclusion of a banner and user defined links:

r o
Documentation Creation Options

|lzer and technical documentation will be created in HTRML format in the destination directary. 0k,

To use a custom look and feel add your own M ainStle. czz file into the destination directon. Cancel
Documentation Title [e.g. Data W arehouse]: [rata wharehousze
Do wou want ta link in any custom HTML pages? Linksz

Do you want to include current file group uzage?

It will take longer to create the documentation. /| Sizes

How would you like the columng sorted? @ Colurn Order Column Mame Business Name
Do you want to include shadows on the diagram boxes? | Shadow

Do you want bo create impact analysiz on load tables? =

It will take longer to create the documentation. Impact

Do you want to replace the exizting style sheet’?

Do nok tick this bow if pou utilize a custarn style sheet, Replace Style Shest

Do you wish to limit the complesity of the diagrams?

Select the masimum number of process steps to digplay in -
the zource diagrams.

Leave these options unchecked and click OK to proceed.
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The documentation runs:

I '
® ' Documentation Progress ﬁ

Overall Progress:

Step:

Dimensions

”@\ TIP: To view the documentation select Doc, Display Documentation:

Doc | Reports  Validate Tools Window
#  Create Docurnentation... |
0 Display Documentation ‘

Display Documentation in Browser

You are now ready to proceed to the next step - Data Store Objects (see "1.15 Data Store Objects
(Optional)" on page 60)

1.15 Data Store Objects (Optional)

Data Store objects are used to provide a persistent storage of load tables. These objects are not licensed for
every installation and hence this section is optional.

1 Browse the Data Warehouse in the right pane.

2 Double click the data store object in the left pane.

3 Drag load_product from the right pane into the middle pane.
4 Accept the default name of ds_product and click ADD.
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Add a New Metadata Object & x
Define the Type and Hame of the Mew Object.
Specific information for each object twpe iz defined in subzequent screens.
Object Type: Data Store 4
Dbject Mane: dz_product
400 || Caneel

5 Select (Build Procedure...) from the Update Procedure drop-down list. Click OK.

3 ds_product Table Definition | 2
| Propetis | el Name ot ~able Tope
Storage TP
mique Short Mame:
Motes [maximurn 22 characters] ds_produict
Business Display Mame [ELL): ds_product
Drescription: ™
Update Pracedure: (Build Procedure. ] - Fiebuid
Custom Procedure: [[None] v]
Table Properties Clauses: -
[e.g. Partition]
[None] Mnemanic [ELL):
Timestamps
Metadata Structure Changed: [atabaze Created: [atabaze Altered:
2011-07-29 16:14:08.010
Ok ] [ Cancel ] [ Help
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6 Click Create and Load.

-

Create Database Table

Data Store d=_product haz been defined

Create ] [ Create and Load |

Cloze

7  Select the options as shown below and click OK.

Define Data Store Procedure Type and Options

Procedure Types

Procedure Type: Set - Previous build was - Set

Build Options

[ Process in Batch

[ Dristirct D ata Select

[ Include Delete Before Insert

[ Inchude Initial Load Insert

Include Update Statement [ Chamged Riows Only
Update Hint:
Include Insert Statement Mew Rows Only

Inzert Hint: TABLOCK

[e.0. TABLOCK)

[e.0. TABLOCK]

1] ] [ Cancel
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8 Select code as the business key, select > and click OK.

Define Data Store Business Key Columns

Colurnit List:

dezcription
prod_araup
prod_line
subgroup

Select the buzsiness keys that uniquely identify each record in
the Data Store table.

Mave them over ta the business key list

Business Key List:

cods

Ok

] [ Cancel
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9 Click OK for Source Table mapping.

Source Table Mapping

Source Tables:

Lrefine the Jains [or edit the join clause).
To define a Join select bwo tables and select the join type. Then select the join columnz from the column lists presented.

Join Clause:

[load_product]

FROM [load_product] load_product

Where Clause:

Table &

Group By Clause:

Colurin & Tablz B

Colurnn B

[ *ward wirap Displayed Code

Ok

J |

Cancel

10 Data should now be loaded into the ds_product table.
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! File Edit View Browse Backup Jobs Doc Reports Validate Tools Window Help

R |n |~3WebLink5v Q|q{|3_,|@5cheduler o - T @ Amport Hf F g 2l Z
& Scheduler
Development - 0 %  Data Store Columns n
2 [ Al Objects = || Column Name Display Mame i e |ﬂ WA H =
- [ Connection # code code 1
> @ Load Table #H description description o T®
4 % Stage Table # prod_line prad line 4 40 -d_b.c: )
o stage_sales_detail # prod_group prod group u = g!m_;ustomer
4 # DataStore # subgroup subgroup o i e e
& ds_product : . _ = d?rn_order_date
- § # dss_update_time dss update time == dim_product
== Mormalized T dim_ship_date
4 J§ Dimension View =E dss_current_day_details
B dim_order_date =T dss_fact_table
B dim_ship_date =% dss_parameter
4 5 Dimension = =T dss_source_system
22 dim_customer E fact_sales_detail
22 dim_date = load_customer

load_order_header
load_order_line
load_product
stage_sales_detail

%8 dim_product

8 dss_fact_table

8 dss_source_system
4 J4 FactTable

|

7 |
o
1
-=
*
i
1

ﬁ; ?’, fﬁctg:ales_de'ﬁil @ Obj... | Message i
ogrega — :

W view \,_ﬂ ds_product_idx_A created

i@ Olap Cube B 7] Procedure Completed

@ Olap Dimension @ 1 ds_product updated. 9 records

& Export added. 0 records updated. | _

g 'ﬁ Procedure Data Warehouse [EGiliy=

Reports

Read Middle Pane: Data Store Columns | Development (WslWarehouse) | Userd: dbo | Bro

Repeat the exercise for order_line, order_header and customer.
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CHAPTER 2

Tutorial 2 - Rollup Fact Tables, ASCII File
Loads, Aggregates

Before you start on this chapter you should have:
= Completed Tutorial 1 - Basic Star Schema Fact Table (on page 5)
= Successfully completed Creating a Fact Table (see "1.12 Creating a Fact Table" on page 52)

This chapter deals with fine tuning the data warehouse by creating roll-up fact tables and aggregates. It also
includes loading an ascii file into a new load table.

In This Chapter

2.1 Purpose and ROAAMAP........cooveiererireninieeee e 68
2.2 Making a Connection to WindOWs...........cccceeereneieneniennnnn. 72
2.3 Loading Tables from Flat FileS.........cc.cccovveviiiiviininircinennen, 75
2.4 Creating Stage Tables .......ccoovevevevive e, 80
2.5 Creating Fact Tables ......ccoevvereieniiesrceeeee e 82
2.6 Rollup/Combined Fact Table......c..cccovevveieieniiieincecee, 84
2.7 Aggregate TablesS .......cccveieiiiiie e 87

2.8 Creating a Customer AQQregate .........coevrereerereeeneneennes 89
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2.1 Purpose and Roadmap

Purpose
This tutorial will walk you through the process to:

= Load data from flat files (in Tutorial 1 source data was obtained via database links)

= Create a rollup fact table that allows users to see budgeted, forecast, and actual sales amounts and
quantities broken down by customer, product and month

=  Create separate aggregate tables that summarize data in the rollup table by (i) product and (ii) customer
In short, this tutorial loads budget and forecast data from flat files into their own load, stage and fact tables.
This data is then combined with data from the fact_sales_detail table (created in Tutorial 1) and

summarized to create a new rollup fact table, fact_sales_analysis. Further summarization is done on the
rollup table to create two separate aggregate tables.

The following are diagrams showing (i) the rollup table, fact_sales_analysis and (ii) the customer aggregate
table, agg_sa_customer that will be created as part of this tutorial.

Rollup:
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! File View Tools Window Help

NIRRT R

dim_customer

A

fact_=sales_analysis

g{;:

dim_ship_date

dim_product

4 | [} |

»

m

Development (WslW,
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Aggregate:

! File View Tools Window Help
» v lz|@|a@-|2 & @ a9 9|,

== Builder # Scheduler

dim_customer

g

agg_sa_customer

.{;é

dim_ship_date

| Development (WslWarehouse) | Uszerld: dbo |
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Tutorial Environment

This tutorial has been completed using IBM DB2. All of the features illustrated in this tutorial are available
in SQL Server, Oracle and DB2 (unless otherwise stated). Any differences in usage of QAD Data
Warehouse Designer between these databases are highlighted.

Tutorial Roadmap

This tutorial works through a number of steps. These steps and the relevant section within the chapter are
summarized below to assist in guiding you through the tutorial.

Step in Tutorial Section

Create a new connection to allow data to be loaded | Making a Connection to Windows
in from flat files on C: drive.

Create (and load) the data for Loading Tables from Flat Files

= Joad_budget
= |oad_forecast

Note: Data is loaded from flat files on C: drive

Create the following stage tables Creating Stage Tables
= stage_budget
= stage forecast

Stage table creation entails using corresponding
load tables and including links to the following
dimensions: (dim_customer, dim_product,
dim_date)

Create the following fact tables Creating Fact Tables

= fact_budget
= fact_forecast

Create the rollup fact table, fact_sales_analysis Rollup/Snapshot Fact Tables

This rollup combines forecast, budget and sales data
from fact_budget, fact_forecast and
fact_sales_detail tables respectively. The data is
rolled-up (grouped) by product, customer and
month. Note that dimension keys are used for the
rollup.
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Step in Tutorial

Section

Create product aggregate (agg_sa_product) table. Aggregate Tables

This aggregate summarizes fact_sales_analysis data

by product

Create customer aggregate (agg_sa_customer) table. | Creating a Customer Aggregate

This aggregate summarizes fact_sales_analysis data

by customer.

This tutorial starts with the section Making a Connection to Windows (see "2.2 Making a Connection to

Windows" on page 72).

2.2 Making a Connection to Windows

This follows a similar process to the earlier connections (see "1.6 Creating a Connection™ on page 14)
made, but differs in that the connection is within the PC.

Note: The following connection should have been automatically created. It should however be validated to

ensure that it is correct for the environment.

Log on to QAD Data Warehouse Designer.

In the left pane, double click on the Connection object group.

Enter Windows in the 'Name of Object’ text box and select Add.

1
2
3 Select File | New, or right click the Connection object and select New Object.
4
5

Enter the Connection properties as below:

Connection properties

Field Description
Connection Name Windows
Connection Type Windows

Host Name

Not required

Work Directory

Required. Must be an existing valid directory on the PC, e.g, c:\temp

Database id (SID)

For Oracle, the appropriate SID for your metadata installation, e.g.
ORCL. For SQL Server and DB2 leave this field blank.

Database home directory

This is only required for Oracle and if the Database SID is in a non-
default directory

Windows User ID

Leave blank
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Windows Password Leave blank

Dss User ID For Oracle, this is dssadm (the data warehouse username). This is
the database logon for SQL Server and DB2. It should be dbo if a
trusted connection is being used for SQL Server. If an OS
authenticated user is being used for DB2 this should be left blank.

Dss password For Oracle, this is wsl (the data warehouse password). This is the
database password for SQL Server and DB2. It should be left blank
if a trusted connection is being used for SQL Server or if an OS
authenticated user is being used for DB2.

Sample SQL Server properties:
7] Windows Definition &J

| Connection Properties | 7] Data Warehouse
Motes Connection Name: windows

Connection Type: “windows h
Host Mame: -
‘whork Directany: c:htemp
D atabasze 1D (SID):
D atabase Server:
windows User [D: Password:
D55 User ID: dbo Password: |
[rata Type Mapping Set: I[Default] -

ok ]l Cancel ]l

Help
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Sample Oracle properties:

7] Windows Definition

| Caonnection Properties | [ D ata warehause
Motes Connection MName: Windows
Connection Type: ‘windows -
Host Mame: -
work, Directory: ctemp
Database D [SID): ORCL
Databaze Server:
windows User ID: Password:
DSS UserID: dssdemo Password: ™
D ata Type Mapping Set: [[Default] hd
Ok ] [ Cancel ] [ Help
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Sample DB2 properties:

-
] Windows Definition

| Connection Properties

Motes

Connection MName:

Connection Type:

Host Mame:

‘whork, Directory:
Database D [SID]:
Database Server:
Yiindows User [D:

DSS User ID:

[7] Data ‘wWarehouse
Wwindowes

Windows

clemp

Pazsword:

Password:

Data Type Mapping Set: [[Default]

][ Cancel ][

Help

]

You are now ready to proceed to the next step - Loading Tables from Flat files (see 2.3 Loading Tables

from Flat Files" on page 75)

2.3 Loading Tables from Flat Files

In this step you will parse and load a file from Windows into a load table in the data warehouse.

1 Double click on the Load Table object group in the left pane. This will list all load tables in the middle

pane and make the middle pane a drop target for new load tables.

2 Browse to the Windows connection in the right pane by selecting Browse | Source Tables from the

menu strip at the top of the screen. Select Windows as the Connection. Leave the Schema field blank.

Click OK.
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Windows

- I %

| -+

T @
& Urninstall Information -
4 | QAD
2 Administrator
2 application
i DB2
¥ Docmages
2 orade
& Teradata
4 & Tutorial -
] budget.trg
| budget.bet
forecast.trg
forecast. tut

m

BT

i | ] [ b

Data Warehouse

3 Navigate to c:\Program Files\QAD\Tutorial folder, click on budget.txt and drag it into the middle pane.
Rename the object load_budget (i.e. remove the _txt suffix):

Add a New Metadata Object [ 5= |

Defing the Type and Hame of the Mew Object.

Specific information for each object tepe iz defined in subsequent screens.

Object Type: Load T able d

Object MName: load_budget

400 || Cancel

L -

4  Click ADD.
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Specifying the load type
You must now specify the type of load you require from the four options given:

= File load (single data column)
= File load (columns parsed)
= Script load (single data column)

= Script load (columns parsed)
For more information on load types see the section on flat file loads in the loading data chapter.

1 For this tutorial select Script Load Columns Parsed:

Specify the type of Load required 2

& File bazed load places control and management of the extract
process in the Scheduler. [t iz the best methad far maozt zsimple data
loads.

A zingle data column file bazed load results in the majarity of the
work, occurning in the D ata Warehouse. The column parging can
be performed in the post load procedure

& column parzed file bazed load rezults in the column parzing being
performed on the host system az part of the data load process.

| File lnad [zingle data calumn] |

| File load [columns parzed] |

& Script bazed load places control and management of the extract
process in the scrpt which can be tailored. It iz the best method for
more comples data loads.

A zingle data column scnpt baszed load rezultz in the majority of the
work, occurning in the Data Warehousze, The column parging can
be performed in the post load procedure.

| Script load [zingle data column] |

& colurmn parsed scnpt based load results in the colurnn parzing | Seript load [columns parsed) |
being perfarmed on the host system in the defined script az part of
the load process.

Cancel

Note: For DB2, file loads are not available in this dialog.

2 From the definition dialog that displays select OK.

3 From the data load wizard enter a comma (,) in the Column Delimiter field
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4 As the first row is a header, place a check in the box and click OK:

-

Data load Wizard

Firzt R owz from the File

1002,228,185,409.92,02-JUN-2000
1008.228.80,378.58.02-JUN-2000
1003,227 62,572.42,30-4PR-2001
1007.227.98,766.17,30-4PR-2001
1004,226,40,218.00,05-M0V-2007
1006.226.40,618.00,05-W0W-2001
1009,225,74,540.24 04-4PR-2002
1002.225,74,163.97 .04-4PR-2002
1006,225,40,618.00,04-4PR-2002
1007.225,93,766.17.04-4PR-2002
1004,225,74,402.54 04-4PR-2002
1003,224,15,134.85,15-NOW-2000
1008,224,15,177.34,15-N0V-2000
1001,224,15,153.50,15-N0W-2001
1001,223,74,812.46,1 3-4UG-2000
1009,223,29,369.17 .1 3-40G-2000

R W Tl e T L W i SO G B R B N N Dol T T T}

Column Delimiter:
First Row iz a Header. |

Record Delimiter:

product_code customer_code,budget_guantity budget_sales_value budget_date

Mo Columi delimiter will initiate width bazed parsing
CHAR([hA] inzerts an ASCH character [e.0. CHAR[I) = tab)

If no record delimiter iz specified a newline or carriage return, nesling is assumed.
For a figed width recaord enter FIX nnnowhere nnn is the record width

m

-

Decimal Code

OF. ] | Cancel
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5 QAD Data Warehouse Designer uses the header row as suggested column names. For each column

confirm the name and data type:

Business Display Name:  product code

Data Type: integer - Mulls
Conversion:

Business Definition:

Data load Wizard - Column Definition EE_
Colurmnn D ata: File:
product_code - product_code. customer_code budget_quantity budget_zales_value budget_date -
1002 1002,228,185,409.92 02-JUN-2000
1008 1008,228,80,978.58,02-JUN-2000
1003 1003,227 62,572 42 30-4PR-2000
1007 - 1007227 ,98,766.17 30-:4PR-2001 =
1004 T 1004,226,40,218.00,05-W0Y-2001 T
1006 100E,226,40,618.00,05-H0Y-2001
1003 1008,225,74,940 24 04-4PR-2002
1002 1002,225,74,163.97 04-4PR-2002
1006 100E,225,40,618.00,04-4PR- 2002
1007 1007,225,98,766.17 04-4PR-2002
1004 1004,225,74,402 54 ,04-4PR- 2002
1003 il 1003,224,15,134.85,15-M0OY-2001
1008 1MN8 224 1R 177 34 1R-NMW-20m s
Dizplay decimal character values
Colurnn M ame: product_code

Back ||  add

J |

Cancel

You may have to change it to a more appropriate value. Click Add.
Click OK for the DB2 Load cannot skip header rows dialog.
Click OK for the New Script Create dialog.

© 00 N O

Select Yes on the prompt to create and load the table now.

Note: Loading files with a header row into DB2 will result in an error message.

10 Repeat steps (1) to (9) for the forecast.txt file to create and load the table load_forecast.

11 The results display:
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! File Edit View Browse Backup Jobs Doc  Reports  Validate Tools Window  Help
il |_,\_ |@WebLinksv Ell.,é_'lﬁ1|¢:5cheduler - z IS AImport M F g

@ Scheduler 4

Development * I X Load Table Calumns J.-i Windows

Reports

Ready Middle Pane: Load Table Columns | Development (WslWarehouse) | Uzerld: dbo | Browse: Windows

You are now ready to proceed to the next step - Creating Stage Tables (see "2.4 Creating Stage Tables" on
page 80).

2.4 Creating Stage Tables

Two separate stage tables need to be created for load_budget and load_forecast. This is the same as the
procedure from the first tutorial for Defining the Staging Table (see "1.10 Defining the Staging Table" on
page 38).

1 Double click the stage table object group in the left hand pane. This will list the existing stage table in
the middle pane.

2 Browse to the data warehouse Browse/Source Tables or click on the orange glasses in the toolbar.
3 Drag the table load_budget from the right hand pane to the middle pane and drop.

4  Click Add to add the stage table called stage_budget. Click OK on the properties screen.

5

Repeat steps (1) through (4) for the table load_forecast to create stage forecast.

4 E.TS.II Objects . ~+ Nl Column Name Display Name | P . | |‘ L
4[] Connection &8 product_code product code i
[7) DataWarehouse &8 customer_code customer code i T @ -
"] Tuterial (OLTP) {8 forecast_quantity forecast quanti... i ':j U':‘";:ta" Information A
I i W . A
1 Windows & forecast_sales_value forecast sales ... 1 ‘j.q- dmii
4 [ Load Table . I:.'-" Administrator
&8 forecast_date forecast date o
. & Application
&8 load_budget & DBz
&8 load_customer e
&~ Doclmages
&8 load_forecast & orade 5
&8 load_order_header 3 & Teradata £
&8 load_order_line 4 | Tutorial
&8 load_product "] budget.trg
> W Stage Table J budget. txt
» # Data Store 4 i b | forecast.trg
- lized J forecast. bt
=3 Normalize Results * I x
5 # Dimension View @ Obj... | Message ~
. %8 Dimension —
> 4 FactTable = "_‘ ___________
\p’ Aggregate @ 0
ﬁ View Q i
1_ Olap Cube 17} (1 rows affected) B K =
-‘: Olzp Dimension Data Warehouse
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Once the stage tables have been defined, bring the following keys from the right pane into both new tables.
Click the stage table name in the left hand pane to list the stage table columns in the middle pane. This also
makes the middle pane a drop target for new columns:

Note: Repeat the following procedure for stage_budget and stage_forecast.

g~ W N P

dim_customer_key

dim_product_key

dim_date_key

Now in the left pane, right click on stage _budget, then select Create (ReCreate).
Again, in the left pane, right click on stage_budget, then select Properties.

In the Update Procedure field select (Build Procedure...). Click OK.

Select Cursor as the update procedure type.

SQL Server data warehouse users will now see an additional join screen. This screen is presented even
though no joins are required. This screen allows the selection of either a 'Where' based join or an ANSI
standard join. The default will be ANSI standard join. Click OK to proceed.

Select the dimension keys:

= dim_customer - customer code

= dim_product - product code

= dim_date - budget/forecast date (depending on which stage table you are working on).
Click <--Add, then OK for each one.

Now define the business keys. Add customer_code, product_code, and budget/forecast_date to the
business key list, and click OK.

For each stage table, right click in the left pane, and select Execute Update Procedure.
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Your QAD Data Warehouse Designer screen should look like this when you have finished:

! File Edit View Browse Backup Jobs Doc  Reports Validate Tools Window Help
P | oo | 43 Web Links - @l & | _‘:‘1_‘| G;Scheduler | P ; IS AImport T E §
32 Builder EURSS I
Development = [ x  stage forecast Columns Data\Warehouse
4 B3 .T'-\.II Objects . + l Column Name Display Name | P . | F R e
&[] Connection W product_code product code i
[7] DataWarehouse W customer_code customer code T
" Tutorial (OLTF) W forecast_quantity forecast quanti.. i 4 ] _CEOd
5 o == di ton
1 Windows W forecast_sales_value forecast sales v... - d::_;uaste mer
4 @8 Load Table W forecast_date forecast date —
; T dim_order_date
& load_budget . . . —
tond W dim_custormner_key dim customer... i =t dim_product
: ol . . . . i
: |Dad_gs metr _ |l ¥ dim_product_key dim product key i = dim_ship_date
o3 recas = . . . i
! - W dim_date_key dim time key i == ds_product
& load_order_header W dss_update_time dss update time &N dss_curent._day_details
&8 load_order_line =P - P T dss_fact_table
& load_product T dss_parameter
a W Stage Table =T dss_source_system
% stage_budget | P E lfac;_sbalzs_detail
TR t
. tag _ ot Results = = == load_customer
o stage_sales_getal — || Obj... | Message = =E load_forecast
> Data Store =
== pormalized @ sta Procedure update_stage_forecast - Ioad_order_header
= rebuilt and recompiled. == load_order_line
> 4% Dimension View — == load_product
. %2 Dimension @ (=] sta Procedure Completed I stage sales_detai
. 3 FactTable @ L 1 stage_forecast updated. 18 new 3
" Aoorenate records. 0 records updated. g
# Adareg - ~ | Data Warehouse
Reports

R Middle Pane: stage_forecast Columns | Development (WslWarehouse) | Userld: dbo | Browse: DataWarehouse

You are now ready to proceed to the next step - Creating Fact Tables (see "2.5 Creating Fact Tables" on
page 82) for these two new stage tables.

2.5 Creating Fact Tables

Double click on the Fact Table object group in the left pane.

Refresh the Data Warehouse source tables in the right pane (F5).

Click and drag stage_budget into the middle pane. Accept the name fact_budget. Click Add.
Choose (Build Procedure...) from the update procedure drop down list and click OK.

Click Create and Load when asked if you wish to create and load the table now.

o 00~ WN P

Select the Business Key definitions. Add customer_code, product_code, and budget_date.
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-

Define Fact Business Key Celumns

Colurnn List:

budget_quantity
budget_sales_walue
dim_customer_key
dim_date_key
dim_product_key

Select the buziness keyps that uniquely identify each recard in
the Fact table. Move them ower to the Business key list.

MOTE: Set bazed updates can only be selected if no business
keys are defined.

Buziness Key List:

cuztomer_code
product_code
budget_date

Set Bazed Inzert
[ Al here Clauze Editing
Group By Dimension Keps

Include Delete Before [nsert

Inzert Hint:  TABLOCK
Update Hint:

e.q. TABLOCK)
fe.q. TABLOCK)

0k

H Cancel ]

Click OK.

Repeat steps (1) to (7) stage_forecast to create fact_forecast (with a business key of customer_code,

product_code, and forecast_date).
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Your QAD Data Warehouse Designer screen should look like this when you have finished:

: File Edit View Browse
1]
@ Scheduler

Development
&8 load_forecast
&8 load_order_header
&8 load_order_line
&8 load_product
Stage Table
W stage_budget
W stage_forecast
W stage_sales_detail
Data Store

Backup
| & webLinks - @ | = | & | (U Scheduler | <7 -

Jobs Doc  Reports Validate Tools Window Help

DI e dimport B F & L1y

- I ®x  FactTable Columns

Column Name Display Name « 1 3 | &= W o 4 H

& product_code

A customer_code

& forecast_quantity
M forecast_sales_value
A forecast_date

A dim_customer_key
A dim_product_key

product code

T @

[7] dbo

customer code

forecast quanti...

forecast sales v dim_astomer
=T dim_date

= dim_order_date
=% dim_product
= dim_ship_date

forecast date
dim customer ...

dim product key

=T ds_product

=T dss_current_day_details
=T dss_fact_table

=T dss_parameter

=T dss_source_system

=T fact_sales_detail

=T load_budget

=T load_customer

A dim_date_key
A dss_update_time

Mormalized dim time ke:rf
Dimension View dss update time
Dimension

4, FactTable

i fact_budget [ '

A fact_forecast

. M fact_sales_detail | Obj... | Message -~ =T load_forecast
Aggregate = -
i; View (%] fact_forecast_idx_A created = :oa:_orjer_reader
' - -= load_order_line
i@ Olap Cube 7] Procedure Completed =T load_product
1 fact_forecast updated. 18 new =% stage_budget

records. 0 records updated. i == stage_forecast
T ctane calee detail
Data Warehouse Rl

:n‘: Olap Dimension I
& Export
> ,a Procedure

Reports

Read Middle Pane: Fact Table Columns | Development (WslWarehouse) | Userld: dbo | Browse: DataWarehouse

You are now ready to proceed to the next step - Rollup/Snapshot Fact Table (see "2.6 Rollup/Combined
Fact Table" on page 84)

2.6 Rollup/Combined Fact Table

A rollup table enables the viewing and combining of different levels of granularity in the data, such as sales,
budget and forecast detail. The result is that the end user can compare, for example, sales against budget
against forecast on a monthly basis.

1 Double click on the Fact Table object group in the left pane and refresh the Data Warehouse connection
in the right pane.

2 Click and drag fact_sales_detail to the middle pane, and change the new object name to
fact_sales_analysis.

Note: Do not make any changes to the table definition and click Close when asked if you want to create
and load the table now.

3 Because this level of granularity is no longer required, delete the following columns:
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= customer_code

= product_code

= order_date

= ship_date

= dim_order_date_key
= unit_sale_price

= order_number

= order_line_no

Note: A new column has appeared - dss_fact_table_key. This is used to identify which fact table has
populated a row in the rollup fact table and should not be removed.The dss_update_time field must also
be present to record the time that the record was updated in the data warehouse

In the left pane click the fact_sales_analysis table. In the right pane open fact_budget and drag
budget_quantity and budget_sales_value into the middle pane (within fact_sales_analysis).

In the right pane open fact_forecast and drag forecast_quantity and forecast_sales_value into the middle
pane (within fact_sales_analysis).

In the left pane, right click on fact_sales_analysis and select Create (ReCreate).

In the left pane, again right click on fact_sales_analysis and select Properties. In the Update Procedure
field select (Build Procedure...) and then click OK.

Rollup tables are rolled up via a dimensional hierarchy. You will be given the opportunity to specify
what to roll up on. From the dialog "Define rollup date dimension and column™ select the following
then click OK:

= Date dimension - dim_ship_date

= Rollup column - ship_cal_month:

i '

Define Rollup date dimension and column 2

|dentify the Date dimenszion that will be used az the basis for the rollup.
Then select the column that this fact table rolls up to [e.g. Cal_Month]

[f ho date rollup is required. Select the date dimension key az the rallup colurmn.

D ate Dimenzion Frallup Calumn
dir_zhip_date - ship_cal_manth -
(] | | Cancel




86 Tutorial 2 - Rollup Fact Tables, ASCII File Loads, Aggregates

9 Now select the date dimension for each of the detail tables. For fact_sales_detail, choose
dim_ship_date_key and click OK:

Define rollup date dimensicn and celumn | = |
Fact: fact_sales_detail
Select the date dimengion key to be uzed for the rallup of this fact table
D ate dimenzion Key
dirn_zhip_date_key -
] ] [ Cancel
For fact_budget choose dim_date_key and click OK:
r | E:g |"\

Define rollup date dimension and celumn

Fact: fact_budget
Select the date dimenzsion key to be uzed for the rallup of thiz fact table

D ate dimenzion Key

dim_date_key -

Ok ][ Cancel ]

Finally for fact forecast again choose dim_date _key and click OK. This is required so QAD Data
Warehouse Designer knows which dimension to use to rollup each of these detail fact tables.

10 Populate the fact rollup table by clicking the right mouse button on fact_sales_analysis and choosing
Execute Update Procedure.
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Your QAD Data Warehouse Designer screen should look like this when you have finished:

Jobs Doc Tools  Window

! File Edit View Browse
P o

3= Builder U BT qp
* 0 x DataWarehouse ~

Backup
| & WeblLinks ~ @ | & | 5| & Scheduler | &7 -

Reports  Validate Help

JEZ S dimport d F B

fact_sales_analysis Columns

Development

@ load_forecast + B Column Name Display Name “a0 4 | WA=
&% load_order_header A quantity quantity
& load_order_line & sales value cales value T@
&8 load_product A tax tax E d?m_order_date -
4 W Stage Table & budget_quantity budget quantity .E. j::ﬁ;?pdu;;te
W stage_budget — 0 & budget_sales_value budget sales v... |= — dsjrodu_ct I
” =
W stage_forecast & forecast_quantity forecast quanti... =T dss_current_day_details
W stage_sales_detail ) -_—, =
£ Data Sto - - A& forecast_sales_value forecast sales v... -= dss_fact_table
s a re . i —_
— N e A& dim_customer_key dirmn customer ... = dss_parameter
== Normalize . ) 1] L
% Dimension View A dim_product_key dim product key! - d;st_s;udrcegsystem E
s W T — - o » 2= fact_budge
. .;{; Dimension \ﬁ; dirm_ship_date_key dirmn time key 4 =5 fact forecast
4 K FactTable = |§ A dss_fact_table_key dss fact table k... — 125 product_code (int, null)
& fact_budget « [ 125 customer_code {int, null)
, - i3 forecast_quantity (int, mi
fact_forecast . “ = —
‘%, = . Results i3 forecast_sales_walue (nu
& fact sales_analysis ) Obj... | Message - &) forecast_date (datetime,
A fact_sales_detail - i di o
& Agaregate B I fact_sales_analysis ( fact_forecast ) 'f d!m_cusb:mer_key (nt, r
aareg @ data inserted for date key 20020401 143 dim_product_key {int, nu
3:‘:' Wiew 4 T T 123 dim_date_key (int, null)
i@ Olap Cube &) dss_update_time (datetir
@ Olap Dimension ke e &rrr: elee Ast=i 5
= Export [Data Warehouse [Elilga-4=Gt-4
Reports

Middle Pane: fact_sales_analysis Columns | Development (WsWarehouse) | Userld: dbo | Browse: DataWarehouse

You are now ready to proceed to the next step - Aggregate Tables (see "2.7 Aggregate Tables" on page 87)

2.7 Aggregate Tables

Aggregate tables are used to improve performance. They provide a subset of the main fact table which the
end user tools can navigate for a faster query time. An aggregate is typically created by the deletion of items
that don't make sense when summarized and by deleting one or more of the dimension keys.

A -
’@“ TIP: It is common practice to create two or more aggregate tables for large fact tables.

1 Double Click on the Aggregate object group in the left pane. Refresh the Data Warehouse source table
in the right pane (F5).
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2 From the right pane drag fact_sales_analysis into the middle pane, changing the name to
agg_sa_product.

|"\

Add a3 New Metadata Object 2

Define the Tvpe and Mame of the New Object.

Specific information far 2ach object twpe iz defined in subzequent screens.

DbiECt T_'HI:'E: 'ﬂ'ggregate -

Object Mame: agg_za_product

4D || Cancel

Click Add, then click OK from the Properties dialog.

4 Delete dss_fact_table_key so that data can be summarized from various source fact tables. Also delete
dim_customer_key and dss_update_time.

5 Create the aggregate table.

6 Inthe left pane right click agg_sa_product and select Properties. Select (Build Procedure...) in the
Update Procedure field and click OK on the Properties screen.

7 Select dim_ship_date_key as the date dimension key and click OK.

i -

Define Date Dimension Key

Aggregate:

Select the date dimension ke to be uzed for the updating of thiz aggregate table
Thiz kep must exist in both the aggregate and fact table and identifies what to
replace in the aggregate when there have been changes in the fact table.

Date Dimengsion Key

dirn_zhip_date_key -

k. ] [ Cancel

8 Update the table.
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A -
’@“ TIP: For Oracle data warehouses. If you receive an "insufficient privileges" notification in the
Procedure Results, you need to grant the following privileges to the data warehouse user:
* Create materialized view
* Query rewrite
If you are unable to do this for any reason, contact your database administrator.

Your QAD Data Warehouse Designer screen should look like this when you have finished:

! File Edit View Browse Backup Jobs Doc Reports Validate Tools Window Help

il | e | 4% Web Links = i',ll eS| | ;i| (&) Scheduler | &7 - z IS AImport M F g

@ Scheduler 4 x

Development ~ [ x  agg_sa_produc Columns 1 DataWarehouse = 0 x
4 W Stage Table + W Column Name Display Name | P B | |‘ W E A HZ=
W stage_budget & quantity quantity 1
W stage_forecast & sales_value cales value 1 T @I__
W stage_sales_detail & tax tax " == dim_product -
» 8 DataStore & budget_quantity budget quantity i E jim_shi;lj_date
= Nfarmalilzed ] 4 budget_sales_value budget salesv.. 1 -_—i- d:fzrli?t day_details
’ ﬁ D!mens!on View 4 forecast_quantity forecast quanti.. i ':';" dss:hct_tagle - b
’ "'b_ Dimension — B 7 forecast_sales_value forecast sales v... 1 =% dss_parameter
“ AR FaFtTabIe 4 dim_product_key dim product key i £E dss_source_system
A fact budget & dim_ship_date_key dimtimekey i = fact budget
A fact_forecast = = = - fact_forecast
A fact_sales_analysis =% fact_sales_analysis
M fact_sales_detail — E fact_sales_detal
a @ Aggregate < | ¢ = :oa:_bud:;et e
o sapodc S ey
?f View | Obj... | Message - % Ioad:order_header
.:_ Olap Cube - ~ 1 Date: 20020101 Deleted: 0 Inserted: =% load_order_line
@, Olap Dimension %] 1, = load_product
X '; E:(Ecoergure Q L— Date: 20020401 Deleted: 0 Inserted: ::2 :EE::::rigchtst
. 1‘4 Host Script 3 E -~ stage_sales_detail o
d '\__J Template - = Data Warehouse [RSllia=R:1ls0=0]

Reports

Middle Pane: agg_sa_product Columns | Development (WslWarehouse) | Userld: dbo | Browse: DataWarehouse | NS =

You are now ready to proceed to the next step - Creating a Customer Aggregate (see 2.8 Creating a
Customer Aggregate” on page 89)

2.8 Creating a Customer Aggregate

This aggregate uses an alternative process to that described in Aggregate Tables. For this process we will
create a version of the product aggregate table's metadata and create a new aggregate from this version.

1 With the right mouse button, click on agg_sa_product and select Version Control/New Version.
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3
4

2 The following screen displays.

Version Definiticn
Create version for Aggregate agg_sa_product
[T Inciude Associated Procedures/S cripts
Wersion Mame of  copy of agg_sa_praduct for tutarial 2
Short Description:
Detailed
Description:
Fretain Llnti: Tugsday . August 03, 2021 =

0k ] [ Cancel

Enter a name for the new version and click OK.

In the left pane, right click on Aggregate and select New Object (from Version):
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1_ MR & Scheduler
De‘l.relopme”t * 0 X agg_sa_product Columns
& load Mew Object |
& load Mew Object (from Version)
28 load
4 W Stage Ta Expand
W stag
W stag Mew Group
W stag Mew Project
i Data Sto
’ Ei, 2 ] Project Properties
== Mormalize
. 3 Dimensio Renarne Project
. &% Dimensio Remove Project from Group
4 g% FactTab Delete Project
& fact
& fact, Copy Objects to Another Project
A fact] Paste Objects from Another Project I
i A fact] Project Object Maintainance
4 | @ Aggregaics
- o I Date: 20020101 |
4 =gg_sa_product |—|I|d L ;

Double click on the copy of agg_sa_product to select it.
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-

Create an Object From a Version |
Object Type: [.‘-\gglegate -
Original Object Mame Degcription of Yersion Wersioned D ate
ﬁ' agq_sa_product copy of agg_sa_product for tutarial 2 20170803 21:55:28.270
ﬁ' agq_sa_product Auto verzioh on create by WhereScape Quickstart 201710803 21:42:46.347

Click on the original object name of the version to be uzed as the bagis of the create,
Then change the object name if the object still exizts, and Create

Mew Object Mame: agg_sa_product

Unique Shart Mame [masimun 22 characters]  agg_sa_product

Create ]l Cancel

6 Change the name and short name to agg_sa_customer. Click Create.
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10
11

12
13

-

Create an Object From a Version [ =
Object Type: | Aogregate -
Original Object Name Dezcription of Yersion Wersioned Date
¥ agq_sa_product copy of agg_sa_product for tukarial 2 2011-08-03 21:56:28.270
& agn_sa_product At verzion on create by ‘WhereScape Quickstart 20110803 21:42:46.347
Click on the original objgct name of the version to be used as the basis of the create.
Then change the object name if the abject still exists, and Create
Mew Object Mane: 400_sa_customer
Unigue Short Mame [masimum 22 characters]  agg_sa_cust Create ] l Cancesl

Note: Short names are used by QAD Data Warehouse Designer to derive names for associated objects
(such as index, procedures, cursor, etc). The table short name is limited in size to 22 characters in
Oracle and SQL Server and to twelve characters in DB2. It must be unique.

Select the new agg_sa_customer table in the left pane.

Delete the dim_product_key column, as this will be a customer and not a product based aggregate.

Browse to the Data Warehouse and from the fact_sales_analysis table, drag dim_customer_key into the
middle pane.

In the left pane right click agg_sa_customer and select Create (ReCreate).

In the left pane right click agg_sa_customer and select Properties. For the Update Procedure field select
(Build Procedure...) and click OK.

Select dim_ship_date_key as the date dimension and click OK.

Right click on the table in the left hand pane and choose Execute Update Procedure.
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Your QAD Data Warehouse Designer screen should look like this when you have finished:

Jobs Tools Window Help

Ji e dmpor B F &

: File Edit View Browse Backup Doc

(0| o | @weblinks - @ | 2 | 2| (& Scheduler | o -
Development agg_sa_customer Columns 47 DataWarehouse

&8 load_order_header B « 1 | & W s 4 H
&8 load_order_line
@8 load_product k4 @

Reports  Validate

Column MName Display Mame

& quantity quantity

& sales value cales value

4 W Stage Table ﬁ' tax tax == dim_product o~
; " . . dim_ship_date
W stage_budget & budget_quantity budget quantity E m_ship_oa
W stage_forecast 3 == ds_product
) - ] & budget_sales_value budget sales v... =T dss_current_day_details
pr ;i;siﬁée_sales_demll ﬁ' forecast_quantity forecast quanti... =T dss_fact_table
g — = i rz " forecast_sales_value forecast zales v... =% dss_parameter
== MNormalze & dim_customer_key dim customier.. i dss_source_system
- 3{ Dimension View B - fact_budget =

& dim_ship_date_key dim time key i

]
"

Dimension
Fact Table
@ fact_budget
@ fact_forecast
L fact_sales_analysis
A fact_sales_detail
4 ,ﬁ‘ Agaregate
ﬁ‘ agg_sa_customer
ﬁ‘ agg_sa_product
jaf View
i@ Olap Cube
:Id: Clap Dimension

fact_forecast
fact_sales_analysis

i3 gquantity (numeric(8), nul
i3 sales_value {numeric(13,
25 tax {numeric(3,2), null)
13 budget_guantity {int, nul
i3 budget_sales_value (nun
123 forecast_guantity (int, mi
i3 forecast_sales_value (mu
i3 dim_customer_key (int, r
125 dim_product_key {int, nu

-

33 dimn_chin_dzta baw fint
€| 1 | »

¥

m

Results

ju | Message -

I Date: 20020101 Deleted: O Inserted:
1.

I Date: 20020401 Deleted: O Inserted:

Data Warehouse

Reports

Middle Pane: agg_sa_customer Columns
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CHAPTER 3

Tutorial 3 - Scheduling and Dependencies

Before you start on this chapter you should have:
= Completed Tutorial 1 - Basic Star Schema Fact Table (on page 5)
= Successfully completed Creating a Fact Table (see "1.12 Creating a Fact Table" on page 52)

This chapter deals with the scheduling of the data warehouse objects created in the first tutorial.

We will cover the scheduling of a job and the editing of both the dependencies and the job.

In This Chapter

3.1 Purpose and ROAAMAP........cooveiererirenisieeee e 96
3.2 Creating and Schedulinga Job.........ccooooiiiiiiiiie, 97
3.3 AddING TaSKS ...cuveeiiiiieiceeee e 98
3.4 Task DePendEnCIES ........cccoureerieieriereieeeeee e 101
3.5 Editing a Scheduled JOD ..., 102
3.6 J0D RESUILS .....vceieee e 104

3.7 Diagrammatic View for JobS .........cccccovveiiviniiiinciiees 106
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3.1 Purpose and Roadmap

Purpose

The scheduler allows jobs (e.g. data loads and updates) to be run in background mode and/or at a pre-
determined time.

In this tutorial you will learn (i) how to set-up jobs and their associated job tasks (ii) create task
dependencies, and (iii) view job results.

This tutorial focuses on creating a job to update the fact_sales_detail star-schema created in Tutorial 1.

Tutorial Environment

This tutorial has been completed using Oracle. All of the features illustrated in this tutorial are available in
SQL Server, Oracle and DB2 (unless otherwise stated). Any differences in usage of QAD Data Warehouse
Designer between these databases are highlighted.

Tutorial Roadmap

Step in Tutorial Section
Create a new job for ‘Daily Update’. Creating and Scheduling a Job
Add tasks to Creating and Scheduling Tasks

= Load load_customer

= Load load_order_header
= Load load_order_line

= Load load_product

= Update dim_customer

= Update dim_date

= Update dim_product

= Update stage_sales_detail
= Update fact_sales_detail

=  Analyze fact_sales_detail.

Setup task dependencies so that an analyze of Task Dependencies
fact_sales_detail occurs after the table has been
updated.

Modify scheduling and runtime options (that is, edit | Editing a Scheduled Job
the job properties).

Check job results. Job Results
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The tutorial starts with the Creating and Scheduling a Job (see "3.2 Creating and Scheduling a Job" on
page 97) section.

3.2 Creating and Scheduling a Job
To schedule a job click on the scheduler window button . This will open the scheduler

window. A new job can be initiated by selecting the File/New Job menu option.

The new job dialog will appear.

1 Change the job name to 'Daily Update' and enter in the description.

Job Definition —
Job Mame: Draily Lpdate
Diescription: This job runz the daily data warehouse update 1

Frequency: Hold - Cugztom Settings

Start Date: Thursday ., August 04, 2011

0ooo

Start Time: 0000 AM : 0oaa

Mawinum Threads: 1 Mon| | Tue| |Wed| |Thu| |Fri Sat| | Sun

Scheduler: Windows Only -

SepaEiin Parent job Fai Look back [minutes]  Maximum wait [minutes) Add Parent Job
Remove Parent

Logs Retained: a This field lets pou zet the number of logs that are retained for this job before an automatic delete and archive

occurs. 0= keep all logs [default action]

The following twa fields are optional. They are executed after the job completes and therefore need to reflect the scheduler environment. [i.e. Unix or
YWindows). The special wariables $J0B_KEY'$, $J0B_SEQ$ and $J0B_MAME$ can be uzed to return the azsociated values.

The Success command will be executed if a successful completion, the failure command will be executed if a job fails to complate:

Success: Command: !

Failure Command: J

)8 I l Cancel




98

Tutorial 3 - Scheduling and Dependencies

2 Click OK.

You are now ready to proceed to the next step - Adding Tasks (see "3.3 Adding Tasks" on page 98)

3.3 Adding Tasks

The task selection window contains an object tree in the right hand pane. Objects are selected from this tree
and added to the scheduled list of tasks in the left hand pane. Perform the following actions to schedule an
update of our fact table and dimensions.

1 Open the object tree by double clicking on the All Objects project in the left hand pane.
2 Double click on the Load Table object group.

3 Double click on load_product, load_customer, load_order_line and load_order_header. Note that as each
object is double clicked it is added to the right hand pane.

4 Double click on the Dimension object group.

Double click on dim_customer, dim_date and dim_product. As each object is double clicked it is added
to the right hand pane. We do not add the date views since they do not alter, only the underlying date
dimension does.

6 Double click on the Stage Table object group to expand it and then double click on stage_sales_detail to
add this object to the right hand pane.

7 Double click on the Fact Table object group to expand it and then double click on fact_sales_detail to
add this object to the right hand pane.

8 Double click again on fact_sales_detail to add a second copy of this object to the right hand pane.

9 Position on the second fact_sales_detail object in the right hand pane and use the right mouse to bring
up the pop-up menu. Select the Analyze option from this menu:
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&8 load_customer Pr
& load_or Drop
& load_or Create
¥6 dim_cus Truncate
3‘% dim_dat Initial Build
Drop All Indexes
Pre Drop Indexes

Load
Custom
Update
Execute

Process

Build Indexes
Build All Indexes

Stats

Quick Stats
Analyze

Quick Analyze

Cess

JICESE

JCERE

aCeRE

JCEET

JCERE

JICESE

JCEEE

aCERE
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The 'Order' column defines the basic dependencies of the tasks. If the two numbers are the same, then the
tasks can run at the same time. In this example no tasks will run at the same time. The job will process the
tasks sequentially.

Click the 'Group object types' button. You will note that the order number for tasks of the same type now
have the same two numbers. This will allow objects of the same type to run concurrently. (i.e. all the load
tables can be processed at the same time if there are sufficient processing threads).

Your task selection window should now look like the following:

Define tasks for Daily Update S _|
Available Objects: Job Tasgks:
4 [ Al Objects & Object Action Order
a L-DadTable & load_product Process 1010
_. Ioad_budget &8 load_customer Frocess 10,10
: :Z::_ECDL::CD;T[ &8 load_order_line Process 1010
& Ioad_ordEI header . load_order_header Process 1010
- Ioad:oldel:line ;1; dirn_customer Frocess 11.10
&% load _product ;‘?; dim_date Frocess 11.10
a4 W Stage Table 5% dim_product Process 11.10
W stage_budget W ztage_sales_detail Process 1210
W stage_forecast & fact_sales_detail Process 1310
W stage_sales_detai = A fact_sales_detai Analyze 1310
. # Data Store
== Momalized
. JL Dimension View
4 55 Dimenszion
S5 dim_customer
76 dim_date
6 dim_product
o6 dss_fach_table
5% dss_source_system
a 3 Fact Table
A fact_budget
4 fact_forecast
i fact_sales_analysis
A fact_sales_detail
> @ Aggregate
 View i
[ Respace Order ] [Group Object Types” Ungroup &l u] H Cancel ]

Notice that the tasks all have an action of Process with the exception of the last task which is set to
'‘Analyze'.

The fact table fact_sales_detail has two actions. The first will process and update the table, the second will
analyze the table. At present these two actions can run at the same time. They should however be
sequential. We could alter the order of the second task by using the right mouse menu option 'Increase the
order'. This would be the normal method, but we will leave these two tasks with the same order and address
the sequence of events in the next section.

Choose OK to close.
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You are now ready to proceed to the next step - Task Dependencies (see "3.4 Task Dependencies™ on page
101).

3.4 Task Dependencies

A scheduled job that is in a 'Hold' or 'Waiting' state can have its task dependencies altered. To alter the
dependencies for our newly defined job proceed as follows:

1 Click on the 'All Jobs' button in the toolbar. Our daily update job will be displayed in the top pane.

2 Position over the job name 'Daily Update' and using the right mouse pop-up menu select Edit
Dependencies. A list of the current task dependencies will be displayed. You will see that the final two
dependencies are from stage_sales_detail to each of the fact table tasks:

Dependencies

B

Parent Task Parent Action Map  Child Task Child Action
load_product Process —=  dim_customer Process
load_product Process —-= dim_date Process
load_product Process —=  dim_product Process
load_customer Process —=  dim_customer Process
load_customer Process —-= dim_date Process
load_customer Process —= dim_product Process
load_order _line Process —-=  dim_customer Process
load_order _line Process -=  dim_date Process
load_order _line Process -= dim_product Process
load_order_header Process -=  dim_customer Process
load_order_header Process -=  dim_date Process
load_order_header Process —» dim_product Process
dim_customer Process —> stage_sales_detail Process
dim_date Process —> stage_sales_detail Process
dim_product Process —> stage_sales_detail Process
stage_sales_detail Process —» fact_sales_detail Process

stage_sales_detail Process —» fact_sales_detail Analyze

4 n
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3 Position on the 'Parent task' for the last dependency and using the pop-up right mouse menu select

Modify Dependency:

load_order_header Process —» dim_date Process
load_order_header Process —» dim_product Process
dim_customer Process --> stage_sales_detail Process
dim_date Process —> stage_sales_detail Process
dim_product Frocess --> stage_sales_detail Frocess
stage_sales_detail Process —> fact_sales_detail Process
sto0e_salc iy [ Process | > | fact_sales_detai

Add Dependency

Modify Dependency

Delete Dependency

4 Change the Parent task from stage_sales_detail (Process ) to fact_sales_detail (Process ). Click OK to
record the change. An example of this change is shown in the screen shot below:

Task Dependency |

Enter the Parent and Child Dependency. The child tagk will not be actioned untill the parent has successtully completed.

Parent: Child:

fact_salez_detail [ Process | - =¥ fact_zales_detail [Analyze | v]

[ 1] 8 ][ Cancel ]

5 Examine the new dependency list and see that the fact processing will now occur after the stage
processing and the fact analyze will occur after the fact processing.

We are now ready to release the job, which is done in the next section - Editing a Scheduled Job (see "3.5
Editing a Scheduled Job" on page 102).

3.5 Editing a Scheduled Job

Our job is now all set-up and ready to be released. We need to edit the job and change it from a held job to
one that the scheduler can action. Proceed as follows:

1 Click on the 'All Jobs' button in the toolbar. Our daily update job will be displayed in the top pane. Note
that it is in an 'On Hold' state.

2 Position over the job name 'Daily Update' and using the right mouse pop-up menu select Edit Job. The
job definition screen will re-appear.
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Change the Frequency to 'Once and Hold'. This will result in the job being run and then a copy of the job
being placed back in an 'On Hold' state so that it may be rescheduled for some future processing. Note
that other options exist under Frequency including 'Daily', 'Custom' etc.

Change the Start Time to be 2 minutes from now.

Change the Max Threads counter to 2. This will allow two tasks to run concurrently. This may not be a
big help here, as the run should be very quick.

Job Definition X
Jab Mame: Daily Update
Description: Thiz job runz the daily data warehousze update >
Frequency: Once and Hold - Custarn Settings
Start Date: Thuisdsy . August 04,2011
Qoaa
Start Tinne: 95700 AM : Q0oo
Mawimum Threads: 2 Inactive Wait Interval [secands). 30 Maon| | Tue| |“wed [ |Thul [Fil |Sat |Sun
Scheduler: Wfindaows Only -
Dependent Or Farent job Fail Look back [minutes]  Masimum wait [minutes) #dd Parent Job
|F|em-:ve Parentl
Lems Rekied 0 Thiz field letz pou get the number of ng$ that are retained for thiz job before an automatic delete and archive
occurs. 0 = keep all logs [default action]
The tallowing bwa fields are optional. They are executed after the job completes and therefore need ta reflect the scheduler environmert. [i.e. Unix or
‘Windows). The special wariables $J0B_KEY$, $J0E_SEQ% and $J0B_MAME$ can be used to return the azzociated values.
The Success: command will be executed if a successful completion, the failure command will be executed if & job fails to complete:
Success Command: "
Failure Cammand: .
ak. | | Cancel

Click OK to save the changes.

Click on the "All Jobs' button in the toolbar. Our daily update job will be displayed in the top pane. Note
that its state should now be 'Waiting' or maybe ‘Running'. If the job is in the 'Running’ state we can
double click on the Job name to see the state of the individual tasks.
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_’@; TIP: If you don't need to change a job and wish to run it immediately, choose Start the Job from
the job's popup menu.

8 If the job does not go into a 'Running’ state after 30 seconds, check that a scheduler is running by
clicking on the 'Scheduler Status' in the scheduler menu:

Audit and Scheduler log
i Type |MName |Host Status | Started Last Status Stopped Sampl... |Version | Message

= Wind... WINOOO1 SSERVER Running 2011-08-04 08:... 2011-08-04 09.... 30 6001000

9 If no schedulers are running, refer to the Setup and Administration Guide on how to start a scheduler.

We are now ready to proceed to the next section - Job Results (see 3.6 Job Results" on page 104)

3.6 Job Results

Once a job has completed, or in fact while it is running, we can check on the results of each of the tasks by
proceeding as follows:

1 Click on the 'All Jobs' button in the toolbar. Our daily update job will be displayed in the top pane. Note
that if the job has started or is completed there will be two entries. One is in an 'On Hold' state and one
is in a 'Completed’, 'Running' or 'Failed' state.

2 Position over the job with name 'Daily Update' and in a 'Completed', 'Running' or 'Failed' state and
double click the left mouse button. The individual tasks within the job will be displayed.

3 Position on the fact_sales_detail task with action Process and double click the left mouse button. The
messages returned from this task will now be displayed. These messages should include information on
any indexes dropped and created.
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Your QAD Data Warehouse Designer screen should look like this when you have finished:

: File View Auto Moniter Logs Jobs Scheduler Tools Window Help

P ee 0 | = @] & | 5 |JobNameFilter: % + & AllJobs ¥ Scheduled = Run/Fail
== Builder (ORI =8 = Diagram 1k x
Jobs oy
| Job Status Seq | Start Finish Elap... |OK |Info |Det.. Warn |Error | Who

%  Daily Update OnHeld 80 2011-08-04 09:5... WQ
W Daily Update Comple... &1 2011-08-04 09:5... 2011-08-04 09:5... 00:00 11 26

| Task Acti.. |Status | Seq | Start Finish El... |L.. | Du.|W...| Result

W load_product  Proc... Com.. 81 2011-08-0.. 2011-08-0.. 00:.. 4 9 rows loaded into load_product

W load_customer Proc.. Com.. 81 2011-08-0.. 2011-08-0... 00:.. 4 6 rows loaded into load_customer

W load_order_line Proc... Com... 81  2011-08-0... 2011-08-0... 00:. 4 21 rows loaded into load_order_line

W load_order_h... Proc.. Com.. 81  2011-08-0... 2011-08-0... 00:.. 4 9 rows loaded into load_order_header

W dim_customer Proc.. Com.. 81  2011-08-0... 2011-08-0... 00:... 2 dim_customer updated. 0 new records. 6 records ...

W dim_date Proc.. Com.. 81  2011-08-0... 2011-08-0... 00:.. 2 Date Dimension updated from Mov 251997 12:004..,
&  dim_product Proc.. Com.. 81 2011-08-0.. 2011-08-0... 00:... 2 dim_product updated. 0 new records. 9 records up...
W stage_sales_d... Proc.. Com.. 81 2011-08-0.. 2011-08-0.. 00:..2 stage_sales_detail updated. 21 new records. 0 reco...
o fact_sales_det... Proc... Com... 81  2011-08-0.. 2011-08-0... 00:.2 fact_sales_detail updated. 0 new records. 21 record...
W fact_sales_det.. Anal.. Com... 81 2011-08-0... 2011-08-0... 00:... Table fact_sales_detail analyzed

Tasks Audit and Scheduler log

Database time at last action was 09:58:28

Development (W

farehouse) | Userld: dbo | | | |

We are now ready to proceed to the next section - Diagrammatic View for Jobs (see "3.7 Diagrammatic
View for Jobs" on page 106)
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3.7 Diagrammatic View for Jobs

QAD Data Warehouse Designer provides the ability to diagrammatically view the job dependencies for the
job you have created. To switch to the diagrammatic view, click on the | — | button. Click the button again
to bring up the diagram selector box. Select the job name from the Select a Job to show dependencies drop-
down list box - in this instance Daily Update:

-

Diagram Selection |_EE _|
Select a Fact Table to be Drawn az a Star Schema:
Select a Table to Draw Source Tracking: Eg Group:

Select a Table to Draw Data Join Track Back: Froject:
Select a Table to Draw a Track Forward Diagran:
)"H
™ e |
g
Select a Table to Show Linked T ables:
- }%: Hops:
Select aJob to Show Dependencies
[raily Update - W

Click OK.

The diagram looks like this:
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! File View Tools Window Help

P | o l<|l@ela@-|%328QF

o
=N _

== Builder # Scheduler [EERVERTET
Daily Update starts
{Job)
load_product load_order_line load_order_header load_custemer
(Process) {i@ | (Process) (ig» (Process) f[@ [ (Process) f[é

/

dim_customer

(Process) %g

\

dim_product

(Process) %g

dim_date

(Process) gg

stage_=sales_detail
(Process) (i@

fact sales_detail

(Process) ﬁ

fact_sales_detail

(Analyze) ﬁ

4« | 1

Ready Development (WsWarehouse) | Userld: dbo | | | |

m
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CHAPTER 4

Tutorial 4 - Complex Dimensions and
Hierarchies

Before you start on this chapter you should have:

= Completed Tutorial 1 - Basic Star Schema Fact Table (on page 5)
= Successfully completed Creating a Fact Table (see "1.12 Creating a Fact Table" on page 52)

This chapter deals with fine tuning the data warehouse by creating complex dimensions and hierarchies.

In This Chapter

4.1 Purpose and ROAAMAP......c.ceveierireiineieeie e 110
4.2 Creating a Slowly Changing Dimension.............c.ccccceevnenee. 111
4.3 Multiple Source Table DIMENSION ........ccccooeririeniiienieeine 119

4.4 Creating a Dimension Hierarchy...........cccccoevvivvivnveivninneinnns 130
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4.1 Purpose and Roadmap

Purpose
This tutorial will walk you through the process to:

=  Create a slowly changing dimension

=  Creating a complex dimension with multiple table sources

= Adding hierarchies to a dimension for external maintenance and for use in Analysis Services cubes.
In short, this tutorial alters the existing customer and product dimensions. The customer dimension is

converted to a slowly changing dimension and the product dimension has its content enriched from
additional data sources. Hierarchies are built on all dimensions that will be used in the next tutorial.

Tutorial Environment

This tutorial has been completed using Oracle. All of the features illustrated in this tutorial are available in
SQL Server, Oracle and DB2 (unless otherwise stated). Any differences in usage of QAD Data Warehouse
Designer between these databases are highlighted.

Tutorial Roadmap

This tutorial works through a number of steps. These steps and the relevant section within the chapter are
summarized below to assist in guiding you through the tutorial.

Step in Tutorial Section

Convert the customer dimension to a slowly Creating a slowly changing dimension
changing dimension.

Add additional data sources to the product Multiple source table dimension
dimension

Create hierarchies for the following tables: Creating a dimension hierarchy

= dim_date

= dim_customer
= dim_product

This tutorial starts with the section Creating a Slowly Changing Dimension (see "4.2 Creating a Slowly
Changing Dimension" on page 111)
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4.2 Creating a Slowly Changing Dimension

The process of creating a slowly changing dimension is largely the same as creating a normal dimension.
Two additional questions are asked during the dimension creation process when the 'Slowly changing
dimension' button is chosen during the dimension create. In this section we will cover the more common
scenario of changing an existing normal dimension to a slowly changing dimension.

The dimension dim_customer created in tutorial one will be changed to a slowly changing dimension.

1 Using the right mouse menu when positioned on the object dim_customer select Properties.
2 On the dimension properties change the Update procedure drop down to select (Build Procedure...).

3 Use the Table Type drop down to select Changing Dimension:

28 dim_customer Table Definition [ =
Prapeties T able Mame: dim_custamer Table Type: Changing Dimension ~
Storage T

nigue Shark Mame: :
Language Mapping [maximum 22 characters) dlim_estomer
Purpose Business Display Mame [ELL): dim_custamer
Concept
L L
Grain Description:
Examples -
Usage Upett Frmseshn ({Build Procedure..] -] Rebuild
Notes Custom Procedure: {[None] 'I
T able Properties Clauses: -
[e.g. Partition)
Get Key Function: get_dim_customer_key '] I Edit I tnemanic [EUL):
Timestamps
Metadata Structure Changed: D atabase Created: D atabaze altered:
2011-08-03 16:28:06.070 2011-08-03 16:21:41.710 2011-08-03 16:28:29.727
Ok I I Cancel I I Help
i v

4 Click OK to leave the properties page.
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5 You will be asked if you wish to version and replace the update and get key procedures. Answer Yes to
both prompts.

| h

QAD BI Data Warehouse Developer e W

@e% The procedure update_dim_customer already exists!
| | - ; i
w Do you wish to Version and replace this procedure?

Yes || No

6 A Procedure Build Type dialog will appear. Select Cursor.

Procedure Build Type | 2

Choose Build Type: (Previous build was Cursar)

Cursor - ]

[ Ok H Cancel ]

7 The 'Define dimension business key(s)' dialog will be presented. The existing business key 'code’
should already be the default value so click OK to proceed to the next screen.

8 The 'Define slowly changing dimension columns' dialog will now be presented. Multiple columns can
be selected to be handled as slowly changing. Select '‘cname’ and add it to the list of slowly changing
columns. Double click on the column ‘cname':
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Define Slowly Changing Dimension Celumns | & |

Colurnm List: Select any columns to be managed as slowly changing

dimension columns.
addrezs
city Move ary columng over bo the slowly changing column list,
state of leave it emply

Slowly Changing Colurin list:

chame

<
oK ] [ Cancel

9 Click OK. Refer to the Dimensions chapter for an explanation of slowly changing dimensions.
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10 A dialog box will appear indicating that a number of additional columns will need to be added to the
dimension table in order to support a slowly changing model. The table can be Altered (i.e. the columns
added to the table) or re-created. As we have fact tables that use this dimension we cannot re-create the

table. To do so would make all of the joins in the fact tables to this dimension invalid. Therefore we
will alter the dimension. Click the 'Alter' button.

-

Adding Additicnal Columns for Slowly Changing Support 2

Thiz dimenzion iz identified az a Slowly Changing Dimension,
Mat all of the columns required far a slowly changing dimenzsion exist.
The table must be altered for auto procedure generation to wark.

The follawing columis will be added. Please select either Alter ta alter the
table, Recreate to drop and create the table or cancel,

dzz_current_flag char(1]
dzz_werzion  integer
dzz_start_date  date
dzz_end_date  date

Alter II Recreate II Cancel
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11 A dialog will now be presented with the SQL commands that will be executed to add the new columns
and set default values for the dss_version and dss_current_flag columns. Click the 'Alter Table' button to
alter the table in the database. It is worth noting that whenever a database table is altered from within
QAD Data Warehouse Designer the SQL commands should be reviewed. These commands can be
changed if a different result is required.

r "|

Alter Table Commands i 23

= WiARMIMG: An attempt has been made to azcertain the best alker command. However, in some P
cazes a column

- drop and create iz chosen instead of a rename. The following commands can be edited.
-- Theze commands should be reviewed and changed if necesszan,.

~Calurnn des_start_date found in metadata far dbo.dirm_custamer - [datetime]
--Colurmn dzz_end_date found in metadata for dbo.dim_customer - [datetime)

--Column dzz_current_flag found in metadata for dbo. dim_customer - [char(1]]

-Colurnn dzz_wverzion found in metadata for dbo.din_custaomer - [integer]

ALTER TABLE dir_custamer

ADD dzz_start_date datetime , dzz_end_date datetime
. d=z_current_flag char(1]

. dez_wersion integer

PDATE dimn_customer
SET ds=_wersion=1
. dzs_current_flag = %"

Alter T able | | Cancel

12 A message box will appear informing you that the table was altered in the database. Click OK.

13 A dialog box will appear asking if you want to allow NULL support for the slowly changing columns.
The normal response would be No. Refer to the Dimensions chapter for a detailed explanation. Click
the 'No' button.
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i R

QAD BI Data Warehouse Developer

:I Add support for MULL values in slowly changing columns

Yes Mo

14 The results dialog will show the indexes that were created/re-created for the dimension.

Note: there is a new index with a suffix of _SC to support the slowly changing dimension.




Chapter 4 Tutorial 4 - Complex Dimensions and Hierarchies 117

The dimension has now been converted to a slowly changing dimension. If a customer now has a name
change a new version of the customer record will be created to allow the tracking of the customer by both
the old and new name.

Your QAD Data Warehouse Designer screen should look like this when you have finished:

! File Edit View Browse Backup Jobs Doc  Reports  Validate Tools Window Help
P | M | &3 Web Links - E'Jl & | _3_,| &) Scheduler | <@ ~ i S AImport ] F
SR @ Scheduler = Diagram b x
Development - 0 X dim_customer Columns s ClataWarehouse - I x
a4 [ Al Objects =l Column Name Display Name ! P | WA=
> [ Connection % dim_customer_key dim customer ... i
. @ Load Table %8 code code i T@
» W Stage Table %% cname cname <D _EED it
3 == to
> # Data Store 2% address address — agg_sa_cusd mer
=5 Normalized @ . == aga_sa_product
3 Dimension View "“b o = I dim_austomer
. : 28 state state T dim_date
J& Di i @ . - -
4 @ J‘u;nenlsmn %% dss_update_time dss update time = dim_order_date
b dim_customer =T dim_product
-;-‘b dim_date = T dim_ship_date E
28 dim_product =E ds_product
28 dss_fact_table : =5 dss_current_day_details
4% dss_source_system T E = dss_fact_table
> J& FactTable Results - I x = dss_parameter
. \9’ Aggregate 3 Obi... | M n = dss_source_system
ﬁ . ... | Message == fact_budget i
v ViEW G dir Procedure update_dirm_customer =E fact_forecast
" Clap Cube rebuilt and recompiled. =E fact_sales_analysis
‘i Olap Dimension — T fact_sales_detail
& Export s = =T load_budget
. % Procedure =T load_customer i
» 4 HostSoipt Data Warchouse [Eilig:d

Reports

F Middle Pane: dim_customer Columns | Development (WslWarehouse) | Userld: dbo | Browse: DataWarehouse

Note: This conversion to a slowly changing dimension has changed the get key function for the dimension.
This function is called from the stage tables that use this dimension. We must now rebuild the update
procedures for the stage tables that use this dimension.

Rebuild Stage Update Procedures

As the customer dimension is used in the stage tables stage_sales_detail, stage_budget and stage_forecast
we will need to rebuild these procedures. Proceed as follows:

1 Select the stage_sales_detail table and using the right mouse menu choose Properties.
2 Use the Update procedure drop down to select (Build Procedure...).

3 Click OK to leave the properties page.
4

Answer YES to the procedure versioning question.
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Select Cursor for the procedure type.
Click OK on the screen informing of multiple source tables.

Accept the previous entries by clicking OK on the cursor mapping screen.

o N O O

Click OK on the business key join for each of the dimensions. The previously chosen business key
should be the default value provided.

9 An additional dialog will appear after the customer dimension join. Select ship_date from the date list
and click OK.

Tracking a Slowly Changing Dimension ﬁ

Thiz dimenzion has been identified as a slowly changing
dimengion. The columnsz listed below are tracked for changes.

[f there iz a date in the ztaging table that corelates to when
these changes ocour select the date and enter OF.

dimn_cuztomer columng tracked for changes

chname

Staging Table D ates:

zhip_date - I

ok | | MoDate |

10 Click OK on any other dimension joins and the business key from the stage table.

11 The update procedure will now be rebuilt to handle the fact that the customer dimension is now slowly
changing. Repeat steps (1) through (10) for the other stage tables stage budget and stage_forecast. Use
the dates budget_date and forecast_date to track the dimension changes.

You have successfully converted the dimension dim_customer to a slowly changing dimension, and made
all dependent changes.

You are now ready to proceed to the next section - Multiple Soure Table Dimension (see "4.3 Multiple
Source Table Dimension" on page 119)
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4.3 Multiple Source Table Dimension

Dimensions typically get their information from multiple sources. A common scenario is to have a series of
codes that relate to the dimension. The descriptions of these codes are often stored in a code lookup table.
The following example will clarify the practice of producing a dimension from multiple source tables.

The dimension dim_product created in tutorial one will be enhanced to provide additional descriptions for
the code values already present.

1

In the right hand pane, browse to the tutorial connection that was created in tutorial one. Click on the
glasses or select the Browse/Source tables menu option. The tutorial tables should now be shown in the
right hand pane.

We need to acquire a number of additional source tables from the tutorial database. Double click on the
Load Table object group in the left hand pane. This will list all the load tables in the middle pane and
make the middle pane a drop target for additional load tables.

Select the prod_group table from the right hand pane and holding the left mouse down drag to the
middle pane. Click Add to add the new object and then OK on the properties screen. Select the 'Create
and Load' button.

Repeat steps (2) and (3) above to bring in and load from the prod_subgroup and prod_line tables.

In the left hand pane click on dim_product. This will display all of the dimension columns in the middle
pane and make the middle pane a drop target for additional dimension columns. We will be adding
descriptions to it.

Browse to the Data Warehouse connection. The right hand pane should now show the data warehouse
tables. You can position the mouse in this right hand pane and select the right menu option 'Filter - Load'
to restrict the display to just load tables.

Expand load_prod_group, load_prod_subgroup and load_prod_line by double clicking on each table
name.
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=

DataWarehouse - =

@MWK H

¥ @
a4 [7] dbo
=T load_budget
=T load_customer
=T load_forecast
=T load_order_header
=% load_order_line
4 =% load_prod_group

sie prod_group (varchar(24), .
abe group_description (varchar(i
load_prod_line
abe prod_line (varchar(24), null)
abe line_description {(varchar(c4]
4 -t load_prod_subgroup
abe prod_group (varchar({24), n.
abe subgroup (varchar(24), null)
abe subgroup_description (varch|
=% load_product

19
m

1 | ] [ 3

Data Warehouse [Rail{a-R:1fatt=1y

8 Drag group_description from load_prod_group into the middle pane. This will add it to the product
dimension columns.

9 Drag subgroup_description from load_prod_subgroup into the middle pane. This will add it to the
product dimension columns.

10 Drag line_description from load_prod_line into the middle pane. This will add it to the product
dimension columns.
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11 Review the product columns displayed in the middle pane. Expand the 'source table' column to see that
we now have four different tables that contribute to the dimension:

dim_producd Columns

Column Mame Display Mame Data Type Source Table

5 dim_product_key dirn product key  integer ident...

;ﬁ code code numeric(@) load_product

;ﬁ description description varchar(ad) load_product

.;1; prod_line prod line varchar(24) load_product

;ﬁ line_description line description  wvarchar(G4) load_prod_line

%% prod_group prod group varchar(24) load_product

%% group_description group descript..  varchar(G4) load_prod_group
¥ subgroup subgroup varchar(24] load_product

% subgroup_description subgroup desc..  wvarchar(bd) load_prod_subgro...
;ﬁ dss_update_time dss update time  datetime

4| 1] [ 3

12 Using the right mouse menu when positioned on the object dim_product in the left hand pane select
Validate against database. This option will compare the metadata as displayed within QAD Data
Warehouse Designer with the physical table dim_product as it exists in the database. We have added
new columns to the metadata in the steps above, but the physical table has not been changed. A
message will appear in the middle pane as follows:

Table validation list - B X
Table Mame Results

.;{; dim_product meta-=line_description - varchar(64), meta-=group_description - varchar{64), meta->subgroup_description -
4| i | 3

13 We now need to alter the physical table in the database. The message in the middle pane shows that the
metadata has additional columns not present in the dss table. We alter the table by positioning on the
dim_product name in the middle pane and using the right mouse 'Alter Table' menu option:
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Table validation list r A X

Table Mame | Results

ﬁ dim_prodipest [T decccstion - varchar(B4), meta->group_description - varchar{64), meta->subgroup_description -
Alter Table
Export to C5V File

4 i 3

14 An alter table commands dialog will appear with the SQL commands that will be used to alter the

15
16

17
18

database table. Click the 'Alter Table' button.

A message will display advising that the table was altered. Click OK to clear the message.

Using the right mouse menu when positioned on the object dim_product in the left hand pane select
Properties.

Click Rebuild.

A Procedure Build Type dialog will appear. Select Cursor.

- )

Procedure Build Type | /

Choose Build Type: (Previous build was Cursar)

Cursar - ]
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19 A dialog will now appear asking you to define the primary source table and to choose between a join of
the source tables or a series of lookups. Refer to the Dimensions chapter for an explanation on these
two choices. The load_product should have been selected as the primary source table. If it has not been
selected then select it. Click the Lookup button.

i [ =2 |

Define Primary Dimension Source Table S

kultiple source tables have been detected.

For dimenzions either a multi table join procedure can be created or a
procedure with a zenes of lookups on the secondany tables can be
created.

MOTE: lazt procedure generation was a JOIM

If & lookup model iz chozen then the primany load table must be
zelected below.

Primary [ lmad_product w7 ]

[ Lookup H Jain H Cancel ]

20 The 'Define dimension business key(s)' dialog will be presented. The existing business key ‘code’
should already be the default value so click OK to proceed to the next screen.

21 A message is displayed, asking you to ensure that any join syntax be removed from the statement in the
dialog to follow. Click OK.

i“ N
QAD BI Data Warehouse Developer |_ 2 _|

& A switch from a join to a lookup has been detected.

@' Please remove any loin syntax from the following statement.

Only the FROM clause for the master table and any required WHERE
conditions should be [eft,
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22 Click OK on the cursor mapping screen.

-

Provide Cursor Mapping

Cursar Mame [if applicable):  Load

Edit the where clause if required.

Source Tables: From and ‘Where Clause:

load_product FROH
load_prod_line load_product
load_prod_aroup

load_prod_subgroup

Oluter Join ] [ Simple Jain ] [V] AMSI jnin code generated

Table & Calumin & Tahls B Column B

["'word "wihap Displayed Code

oK

] [ Cancel
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23 The Dimension lookup definition screen should now appear. Two drop down boxes are available. The
left hand drop down shows the columns for the table chosen as the primary source table. The right hand
drop down shows the columns for the source table we wish to lookup. There is a reminder above the
left hand drop down informing you which table is being looked up.

r | -

Dimension Lockup Table Definition =

Create the condition that defines the lookup fram our primary table to the lookup table.
Select columnz from each table that are used in the join and add them to the where clause.

Lookup for line_description

[] kualtiple Lockups Required on T hiz T able

[] Post Update

|oad_product load_prod_line

[ prod_line - ] [ prod_line -
Add Joi

YWhere Clause for the Lookup:

WHERE prod_line = (& _load_prod_line -

k. ] [ Cancel
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-

Dimension Lockup Table Definition

Create the condition that defines the lookup from our primary table to the lookup table.
Select columns from each table that are uzed in the join and add them to the where clause.

Lookup for group_description

[] Multiple Lookups Required on This T able

[] Past Update
laad_product laad_prod_group
[ prod_grovp - ] [ prod_agraup

Ywhere Clause for the Lookup:
WHERE prod_aroup = (& _laad_prod_group
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-

Dimension Lockup Table Definition | 2

Create the condition that defines the lookup fram our primany table to the lookup table.
Select columns from each table that are uzed in the join and add them to the where clause.

Lookup for subgroup_descrption

Multiple Lookups Reguired on This T able

Post Update
laad_product laad_prod_subdgroup
subgroup - | | subgroup -
Add Jai
Ww'here Clause for the Lookup: l—nlnl
WHERE prod_group = (@ _load_prod_agroup r

AMD zubgroup = @v_lnad_subgroup

Although not being used at this point there are a number of features in these dialogs which are worth
noting. The first is that there is a check box to allow a table to be the source of multiple lookups. This
would be used where a generic code table was used to lookup descriptions and we would need to make
multiple lookups on the same table to get different descriptions. The second is that procedure variables
are available in the drop down list of the primary load table. Using this feature it is possible to make
lookups that are dependent on the results from previous lookups. This is done by selecting the columns
that would have been populated by the earlier lookups.

The lookups require that a join be defined for the two tables involved. The relevant joins for our
example are as follows. Step through the dialog boxes making these joins. First select the column from
each drop down list and then click the 'Add Join' button.

Lookup table Primary src (load_product) Lookup column

load_prod_group prod_group prod_group
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load_prod_subgroup prod_group prod_group
prod_subgroup prod_subgroup
load_prod_line prod_line prod_line

Note: The load_prod_subgroup lookup will require two joins. After each join is made click the OK
button to move to the next dialog.

24 Once the lookups have been completed the procedure will be generated and the results dialog will show
the indexes that were created/re-created.

25 Using the right mouse menu when positioned on the object dim_product in the left hand pane select
Execute Update Procedure. The dimension will now be refreshed.

26 Using the right mouse menu when positioned on the object dim_product in the left hand pane select
Display Data. Provided the lookups were done correctly, the descriptions should now be populated.

Data display for dim_product

dim_produc... | code description prod_line prod_group subgroup
:}éﬂ Unknown Linknown Linknown Unknown
a1 1001 Stripped ball  Toy Balls Large
@52 1002 Front load... Toy Equipment  Tractor
963 1003 Building bl.. Edu Blocks Foam
4 1004 Talking co..  Toy Talking Jar

955 1005 yellow golf.. Toy Balls Golf
6 1006 red golf ball  Toy Balls Golf
w7 1007 blue gold c... Toy Clubs Golf
o8 1008 plastic buil.. Edu Blocks Plastic
%0 1009 tool case Taoy Equipment  Tools

1 | 1] [ b
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Oracle Procedure Invalidation

If running this as a tutorial in an Oracle Data Warehouse then the procedures update_stage sales_detail,
update_stage_budget and update_stage forecast will have been invalidated. These procedures all use the
function get_dim_product_key. This function was re-compiled as part of the process above, but has not
changed in structure.

Select the menu option Tools/Re-compile Invalid Procedures:

Tools | Window  Help
¥ Parameters

“.,  Search for String...

§# Build Deployment Application...
List Loaded Deployment Applications

& Import Metadata Objects...
l Version Objects...
Compile Procedures...
Re-compile Invalid Procedures
Define Re-Usable Transformations...
Build MicroStrategy Project...
Join Information Maintenance...
Data Type Mappings 2
Language Options

Options

=

User Preferences

Click Yes to proceed. The three procedures will be re-validated and the results shown in the middle pane.

You are now ready to proceed to the next section - Creating a Dimension Hierarchy (see "4.4 Creating a
Dimension Hierarchy" on page 130)
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4.4 Creating a Dimension Hierarchy

Dimensions often have a number of hierarchical levels. An example is the date dimension which has a
natural hierarchy of year, month and day. QAD Data Warehouse Designer allows the definition of a
hierarchy against a dimension. A dimension may have multiple hierarchies defined. These dimension
hierarchies are used in the generation of Analysis Services cubes. Every dimension in a cube must have a
hierarchy with at least one element in it. Hierarchies can also be accessed and the underlying data
maintained with the Hierarchy maintenance utility shipped with the enterprise version of QAD Data
Warehouse Designer. This utility allows a user to maintain a hierarchy structure in a different database or
schema so that the data warehouse can use this structure as input to the dimension. See the hierarchy section
in the Dimension chapter for more details.

We will add a hierarchy to the dimensions dim_product and dim_customer created in the first tutorial. We
will also check that a hierarchy exists for the date dimension and if not present, add one.

1 Using the right mouse menu when positioned on the object dim_customer in the left hand pane and
select Hierarchies/List Hierarchies.

File Edit Wiew | Properties idate Tools Window Help
i | | % Storage v i @ dimport B F &
a3 Builderlﬂ Display Columns
Development Display Indexes DataWarehouse
a [ Al Objects Display Data « 1 | = W p
> | Connection Query via Excel
- @8 Load Table r @'
» W Stage Table Add Column a [ dbo -
- ¥ Data Store Add Index = a0g_sa_customer
=5 Mormalized -= agg_sa_product
- Regenerate Indexes £T dim customer
> Dimension ¥ -
4 5 Dimension Hierarchies 3 Add Hierarchy ate
o 3
S dim_cus Change Source List Hierarchies =
@ o
oo dim_da R te
: ) . List H hy El t
o dim_prg Validate Against the Database st Merarchy Hlements
48 dss_fac Update Comments frersion o E dss_current_day_details
&b dss_sol C -- dss_fact_table
. 3 FactTable Version Control 3 ZE dss_parameter
& Aggregate =T dss_source_system
¥ v Create (ReCreate) =% fact_budget
iew -
- fact_forecast
i Delete Metadata and Drop Table oW, - —
1‘ Olap Cube P ~- fact_sales_analysis
1@ Olap Dimens Execute Update Procedure = fact_sales_detail
& Export == load_budget
. 1==J Procedure Execute Custom Procedure =T load_customer i
» 4 HostSaipt Process Table via Scheduler Data Warehouse [ElilyaR:lenti

Reports

Execute Custom Procedure via Scheduler
F Middle Pane: dim_cu

1bo | Browse: DataWarehouse NS

2 Alist of any existing hierarchies will be shown in the middle pane. Initially there are no hierarchies
defined.
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3 Using the right mouse menu when positioned on the object dim_customer in the left hand pane, select

4

Hierarchies/Add Hierarchy.

A dialog will appear asking for a hierarchy name and the hierarchy elements. Enter customer for the
name and add state, city, address and code as hierarchy elements. Click OK to exit the add hierarchy

dialog.

Add Hierarchy

Hierarchy Mame:  customer

Dimengsion Columns:

Colurnt M ame

o5 dim_customer_key
%8 code

6 chame

o5 address

¥ city

;{; ztate

‘}; dzs_start_date
;-ﬁ dzz_end_date
% dss_cument_flag
o5 dss_version

;J; dzz_update_time

4 WL

-

CIE]

bove columnz from the column list into the hierarchy. The hierarchy is a top down list,
For example a date hierarchy may be pear, month, day. Year will be the first column show,

Hierarchy:

Lewvels

.}1; state
8 city

‘,-ﬁ addrezs

a3
o code

4

I

Ok

] [ Cancel

Repeat steps (1) through (4) for dim_product defining a top down hierarchy of line_description, then

group_description, subgroup_description, and code.

Check to see if a hierarchy exists for dim_date. If no hierarchy exists then add a top down hierarchy of

cal_year, cal_month and calendar_date.




132 Tutorial 4 - Complex Dimensions and Hierarchies

Hierarchies for dim_date EE
Dimension Name | Hierarchy Mame | Description | Maintained |
H dim_date calendar Default hierarchy used for.. M

1| 1] [ 3

As mentioned above these hierarchies are utilized by other processes within the data warehouse. In this case
we will use the hierarchies created in the building of Analysis Services cubes in the next tutorial.
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CHAPTER 5

Tutorial 5 - Analysis Services Cubes

Before you start on this chapter you should have:

= Completed Tutorial 1 - Basic Star Schema Fact Table (on page 5)

=  Completed Tutorial 2 - Rollup Fact Tables, ASCII File Loads, Aggregates (on page 67)
=  Completed Tutorial 4 - Complex Dimensions and Hierarchies (on page 109)

This chapter deals with fine tuning the data warehouse by adding Analysis Services cubes.

In This Chapter

5.1 Purpose and ROAAMAP........cooveirreririeiinieeee e 134
5.2 Creating an OLAP Cube ObjJeCt........ccccvevevverieieiniesesieenen, 135
5.3 Adding a Measure GroUD .......ccceververiereeeereesiesieseeseessessensenns 162

5.4 Cube Connections for Other Databases .............cccevvveerenenne. 173
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5.1 Purpose and Roadmap

Purpose
This tutorial will walk you through the process to:
=  Create an analysis services cube.

In short, this tutorial uses existing fact tables to generate a "multi-measure group cube" based on
fact_sales_detail and fact_budget. It also shows you how to query the cube.

Tutorial Environment

This tutorial has been completed using Microsoft SQL Server. All of the features illustrated in this tutorial
are available in SQL Server, Oracle and DB2 (unless otherwise stated) using Analysis Services Cubes. Any
differences in usage of QAD Data Warehouse Designer between these databases are highlighted. Refer to
Cube Connections for Other Databases (see "5.4 Cube Connections for Other Databases" on page 173)
for more information on configuring the DataWarehouse connection for Oracle or DB2 data warehouses.

Tutorial Roadmap

This tutorial works through a number of steps. These steps and the relevant section within the chapter are
summarized below to assist in guiding you through the tutorial.

Step in Tutorial Section

Create an Analysis Services cube from Creating a Cube Object
fact_sales_detail

Add a measure group to the cube based on Adding a Measure Group object
fact_budget

This tutorial starts with the section Creating an OLAP Cube Object (see "5.2 Creating an OLAP Cube
Object" on page 135)
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5.2 Creating an OLAP Cube Object

The process of creating a cube object is largely the same as creating any other data warehouse object. By
dragging a fact or aggregate table into an OLAP Cube drop target an OLAP Cube and OLAP Dimensions are
defined.

OLAP Cubes are more complex than some other objects in QAD Data Warehouse Designer, primarily due
to the functionality available in Microsoft Analysis Services.

This tutorial covers creating a basic cube. Refer to the chapter on Analysis Services Cubes in the QAD Data
Warehouse Designer User Guide for more information.

In this step we will create an OLAP Cube from the fact_sales_detail table. Before we start we need to have
access to a Microsoft Analysis Services server with appropriate security rights to create an OLAP database.

Analysis Services is supplied with Microsoft SQL Server. You will also need to know the name of this
server.

Note: This tutorial is only possible if an Analysis Services server is available

If the Analysis Services server is located on another machine then the Analysis Services client software will
need to be loaded onto the computer running QAD Data Warehouse Designer.

1 Create a new connection for the Analysis Services server. Position on the 'Connection’ object group in
the left hand pane and using the right mouse menu select New Object as follows:
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NS @ Scheduler = Diagram
Development L'l Connection
4 [ Al Objects
» |1 Conmr—= :
. i Load Mew Object
. W Stags Mew Object (from Yersion)
> H Data
== Morm Expand
> & Dime Mew Group
& .
’ ""b Dime Mew Project
> Jg Fact
> & Agar Project Properties
. view Renarne Project
i@ Clap .
@ Olap Remowe Project from Group
; Expo Delete Project
’ j ::ml:; Copy Objects to Ancther Project
> 4 Hos
. 4 Temg Paste Objects from Another Project
> G0 Indes Project Object Maintainance
dim_proal.]ct
Enter a name of Cubes for the connection and click Add:
r | EE |'1

Add a New Metadata Object

Define the Type and Hame of the Mew Object.

Specific information for each object type iz defined in subsequent screens.

Object Type: Connection -

Object MName: Cubes

40D || Cancel
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2 The connection properties screen will now appear. Select the connection type: Microsoft Analysis Server

2005+. Enter the name of the server for the Analysis Server. Leave the username and password blank.
Enter the server and database details for your Analysis Services server. A sample is shown next:

.
[7]1 Cubes Definition
Connection Properties [7] Data'warehouse
Notes Connection Name: Cubes
Connection Type: Microzoft Analpsis Server 2005+ A
Analysiz Server 2005+ SERVERMSOLSERVER
Analysiz Server User [D: Pazzword:
oK ] [ Cancel ] [ Help
L
Then click OK.

Note: Microsoft Analysis Services 2005 and 2008 use "Microsoft Analysis Server 2005+".
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3 Expand the Connection object group in the left hand pane and double click on the DataWarehouse
connection to bring up the Properties dialog.

BRI & Scheduler = Diagram

Development * 0 x
4 3 all objects -
4 ] Connection I

1 Cubes

71 DataWarehouse
77 Tutorial (OLTF)
1 windows

. @8 Load Table

. ¥ Stage Table

Data Store

Mormalized

il e
I

m

X |

Dimension View

&

e

Dirmerision
Fact Table
Agaregate
View

COlap Cube
Olap Dimension

& Export

. 42| Procedure
.2l Host Script

> ,,J Template -

LU Yo

4 The properties dialog will now show some additional columns at the bottom of the screen. These are
required so that the data warehouse can be used as a source for the Analysis Services cubes. Some other
fields are determined by the type of relation database being used for the data warehouse. These fields
are:

= Provider type

= Server

= Database

For a SQL Server data warehouse:

= Set Provider Type to SQLOLEDB

= Set Server to the SQL Server server name

= Set Database to the SQL Server database name

See Cube Connections for Other Databases (see "5.4 Cube Connections for Other Databases" on
page 173) for more details on Oracle and DB2.
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A SQL Server sample is shown next:

] DataWarehouse Definition |

Connection Properties [rata'w arehouse

Nates Connection Name: Dataw arehouse
Connection Type: Databaze hd
ODBC Source: Wl arehouse A

Provider Mame:

D atabasze D (SID):

D atabaze Link D:

Extract User ID: Password:

Administrator User [D: Password:

Default Load Type: D atabase link load -

5515 Connection String:
Data Type Mapping Set: | [Default) ']

As a Cube Data Source

Pravider Type: SOLOLEDE (OLE DB for SOL Server) -
Server SSERVER
D atabaze: Wl arehouse

(] ][ Cancel ][ Help

Then click OK.

5 Now you need to browse the DataWarehouse connection to see available fact tables. From the Browse
menu, select DataWarehouse then Change Connection. The following dialog displayed:
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F

List Source Tables Connection | 23
Connection:; Dratai arehouse
Uzer D
Paszward:
Filter
Schema: dbo
M arme: (Mone] -
Object Types
Tables Wiews [] System Objects

[Eroup: [ ] - ]

PfDiECtZ [ ['l.:..'"] - ]
Refrezh Current k. ] [ Cancel ]

Choose DataWarehouse from the Connection drop down and click OK.

Note: For SQL Server the Data Warehouse schema must be dbo.
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The following browse pane is displayed:

DataWarehouse

A W@ WK H =

T @

4 [

(=8
[=n
=]
]

agg_sa_customer
ago_sa_product
dim_customer

dim_date
dim_order_date
dim_product
dim_ship_date
ds_product
dss_current_day_details
dss_fact_table
dss_parameter
dss_source_system
fact_budget
fact_forecast
fact_sales_analysis
fact_sales_detail
load_budget
load_customer i

| I

i i

|

|

|

|

|

|

|

|

|

|

Crata Wa rehcuuls.ep

Source Browser

6 Double click on the OLAP Cube object group in the left hand pane to list all cubes in the middle pane.
This makes the middle pane a drop target for cubes. Your screen should now look like this:
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! File Edit View Browse Backup Jobs Doc  Reports Validate Tools Window Help

| 43 Web Links - @l & | _‘:‘1_‘| (&) Scheduler | P Z IS AImport T E §

Diagram

Development = 1 x  Olap Cube 44 DataWarehouse

4 [ all Objects + il Cube Name Published Name « M 3 | F R
4 [] Connection
7] Cubes T @
[ Datawarehouse 4 [7] dbo -
1 Tutorial (OLTP) =T ago_sa_customer Tl
7 Windows E= &gg_sa_product
- @8 Load Table = dim_cusb:mer
. == dim_date
g “ Stage Table = dim_order_date
» # Data Store =T dim_product 3
== Mormalized | T dim_ship_date
> J& Dimension View 1 =T ds_product
» 5% Dimension =T dss_current_day_details
» & FactTable E dss_fact_table
. ' Aggregate Results - 0 x EE dss_parameter !
B oview @) Obj... |Message = des_source_system
@ Olap Cube - = fact_budget
u ) ) = cus Hierarchy custormer created for == fact_forecast
,“: Clap Dimension @ Dimension dim_customer T fact_sales_analysis
"_‘ Export — L Hierarchy product created for Dimension E fact_sales_detail
> 4l Procedure %] dirn_product == load_budget
> & HostSaipt W E load_customer il
> all Template Data Warchouse BN
Reports

Ready Middle Pane: Olap Cube | Development (WslWarehouse) | Userld: dbo | Browse: DataWarehouse | INS

Note: As OLAP Cubes have not been created yet, the middle pane is empty.

7 Drag fact_sales_detail from the browser (right hand pane) and drop it into the middle to create a new

OLAP Cube object. Give the OLAP Cube a name of sales_analysis as follows:

|'\

Add a New Metadata Object | & |

Defing the Tepe and Hame of the Mew Object.

Specific information for each object twpe iz defined in subsequent screens.

Object Type: Olap Cube e

Object Mare: zalez_analysis

40D || Cancel
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Click ADD.

QAD Data Warehouse Designer will now cycle through each dimension associated with that fact table
and will create an OLAP Dimension object for each, displaying the following dialog first:

Add a New Metadata Object | =

Define the Type and Mame of the Mew Object.

Specific information for each object twpe iz defined in subzequent screens.

Object Type: Olap Dimension i

Object Marme: odim_customer

[T Inclhude sttribute Relationships

40D || Cancel

Note: If you wish to include Attribute Relationships in Analysis Services for this dimension, click on
the Include Attribute relationships check box.

Click ADD for the Customer dimension.
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The following dialog appears, prompting you to select the attributes to be included in the Customer

OLAP dimension.

& Select OLAP Dimension Attributes

| Select Columnz

Select end uzer layer attributes to be included as OLAP dmension attributes

Available Attibutes:

dzz_current_flag
dss_end_date
dzz_start_date
dzz_update_time
dzz_wversion

-.

Selected Attributes:

chame

4

I

[

QK ][ Cancel ][ Help

%

The attributes available for selection are in the left hand column. To select an attribute, click on the
attribute in the left hand column and click >. This will move the attribute to the right hand column.

To de-select an attribute, click on the attribute in the right hand column and click <. This will move the
attribute to the left hand column.

9 Repeat step 8 for the remaining OLAP Dimensions:
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Add a New Metadata Object | %=

Define the Type and Mame of the Mew Object.

Specific information for each object twpe iz defined in subzequent screens.

Object Type: Olap Dimension -

Dbject Mane: odim_order_date

[ Include Attribute Relationships

( |

Add a New Metadata Object

Defing the Type and Hame of the Mew Object.

Specific information for each object type iz defined in subsequent screens.

Object Type: Olap Dimengian -

Object Name: odirn_product

[ Include Attribute Relationships

Add a New Metadata Object L= |

Defing the Tvpe and Hame of the Mew Object.

Specific information for each object tupe iz defined in subzequent screens.

Object Type: Olap Dimensian -

Dbject Mane: odim_zhip_date

[ Include Attribute Relationships

40D || Cancel
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10 The Manage cube measures dialog is displayed next. Remove all non-measure columns (that is,
columns that cannot be aggregated) from the Measure list by highlighting them and clicking the Remove
button.

The columns to remove are:

Order Number
Order Line No
Product Code

Customer Code

At this stage, your dialog should look like this:

-

Manage Cube Measures

The following measures have been added to the cube. Select any measures that are not appropriate and click the
Femaove button if required.

Pre-built calculated rmermbers will be generated far each measure if the check boxes to the right are zet. These calculated members can

be deleted later if not required.

Calculated Members:

Measure
& unit zale price [“|Month Ta Date
&l quantity []vear To Date
W sales value [ Moving Quarter
« e [ Moving Year
[T] 5ame Month Presvious Year

[ Previous Year Ta date

Use OLAP Functions

(]9

] [ Cancel
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11 Choose to create some date based calculated members using OLAP functions by selecting the Month to
date, Year to date, and the Use OLAP functions check boxes. The calculated measures drop downs are
now displayed. Select the required date hierarchy information. Specifically:

= for Date dim, select dim_order_date

= for Dim hie, select calendar

= for Month level, select order cal month
= for Year level, select order cal year

After selecting the Month level, you will be asked to confirm changing the attribute type to Months for
the the order cal month attribute in Analysis Services as follows:

i~ | |"\

QAD BI Data Warehouse Developer .

"-.I The selected date attribute order cal month has a Type of Regular, this
" needs to be changed to Type Month,
If you do not change this, OLAP Functions ray not aggregate correctly,

To change this now, click Yes.
To leave the date attribute Type unchanged, click Mo.

Click Yes.

Similarly, selecting the Year level, you will be asked to confirm changing the attribute type to Years for
the the order cal year attribute in Analysis Services as follows:
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-

QAD Data Warehouse Developer —_—

) needs to be changed to Type Year.
If you do not change this, OLAP Functions may not aggregate correctly.

To change this now, click Yes,
To leave the date attribute Type unchanged, click MNe.

Ve || Mo

Again, click Yes.

Your Manage cube measures dialog should now look like this:
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F

Manage Cube Measures

Remave button if required.

be deleted later if not required.

Measzure

gl unit zale price
g quantity
1§ zales value
@

Lax

The following measures have been added to the cube. Select any measures that are not appropriate and click the

Calculated Members:

Month Ta Date

“ear To Date

[ Moving Quarker

[ Moving rear

[7] 5 ame Month Previous Year

[ Previous Year To date

Uze OLAP Functions
Dimenzion and level infarmation for calculated members:

Date Dimengion;  dim_order_date

Date Hierarchy:  calendar
arth Level: order cal month
Year Lewel: order cal year

Pre-built calculated mermbers will be generated for each measure if the check boxes to the right are set. These calculated members can

(1]9

] [ Cancel

Click OK to complete definition of the cube.
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12 Right click on the OLAP Cube sales_analysis in the left pane and choose Properties as follows:

P | o

Development
4 [ Al Objects
4 [] Connection
[ Cubes
7] DataWa
71 Tutorial
7 Window
> @8 Load Table
Stage Table
Data Store
Mormalized
Dimension Vi
Dimension
Fact Table
Aggregate
?:? View
4 @ Clap Cube
@ sales_an
:U: Clap Dimensi
2 Export
&l Procedure
» &l Host Script

RBEEMNE D

Reports

Middle Pane: Measure Iif

! File Edit View Browse

Backup Jobs Doc Reports

Properties

Display Measure Groups
Display Measures
Display Calculations
Display KPIs

Display Actions

Display Partitions
Display Dimensions

Display Measure Group Dimensions

Add Measure group
Add Measure

Add Calculation
Add KPI

Add Acticn

Add Partition

Add Dimension

Version Control
Create (Alter) Cube

Delete Cube Metadata
Drop Analysis Services Object

Validate

Tools Window

3 Group

etail
etail
etail fact_:
etail fact_:

2

created for
ormer

reated for Dimension

SR S Admport ] F g

IWarehouse) | Userld: dbo | Browse: DataWarehouse

Help

[ 9
T
—
=N
=
=]
| 3

agg_sa_customer
agg_sa_product
dim_customer

dim_date
dim_order_date
dim_product
dim_ship_date
ds_product
dss_current_day_details
dss_fact_table
dss_parameter
dss_source_system
fact_budget
fact_forecast
fact_sales_analysis
fact_sales_detail
load_budget
load_customer i

m

EEEEEEEEEEEL EL L

Data Wareh

WLl Source Browser

13 Click on the down arrow for the Cube Database name field and choose the option (Define New Cube
Database), which will bring up the Cube database dialog box. Enter a new cube Database name of

Tutorial5 as follows:



Chapter 5 Tutorial 5 - Analysis Services Cubes 151

-

Cube Database

Database name; T utoriald

Description:

Cancel
:

Now click OK.
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Change the Cube publish name to be sales_analysis and the Cube database connection to be Cubes as

follows:

i Cube sales_analysis Definition

| Cube Properties

Language Mapping
Puipozse

Concept

Grain

Examples

Uszage

Motes

Internal Cube Name:

Cube Publish Marme:

Cube Description:

Cube Database Connection:

[&nalysis Services)
Cube Database Mame:

Data Source Connection:
[Data Warehouse]

Data Source Provider Type:
Data Source Server:

Data Source D atabaze:
Post Create XML Script:
Post Update XMLAA Script:
Processing Made:
Frocessing Priority:
Process Cube Dimenzions:
Storage Mode:

Default Measure:
Estimated R ows:

Wisible:

zales_analysis

zales_analysis

Cubes

Tutarials

Dratalw arehouse
SOLOLEDE
WSL-SHUTTLE-B
wish arehouse
[Mone]

[Mone]

[ Feqular

]

[Enabled Dimengions (Use setting on Cube Dimenszion]

[MoLeP

True

][ Cancel ][

Help

L%

Click OK to close the Cube sales_analysis definition dialog and save the changes you've made.
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14 You now need to check that the date dimension supports using OLAP functions. Expand the OLAP
Dimension object type in the left hand pane to display the four OLAP Dimensions. Your object tree
should contain the following OLAP Dimensions:

[ Cubes -
1 DataWarehouse
[ Tutorial {OLTF) =
7 windows
» @38 Load Table
. W Stage Table
- Data Store
MNormalized
Dimensian View
Dimensian
Fact Table
Agaregate
ﬁ:f View
4 g Olap Cube
i@ sales_analysis

m

o 350 B

4 :IJ_' Olap Dimension
'ld’ odim_customer
@ odim_order_date
& odim_product
:ld: odim_ship_date
& Export -

15 Click on the odim_order_date OLAP Dimension in the left pane to show the dimension attributes in the
middle pane as below:
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! File Edit View Browse Backup Jobs Doc Reporis Validate Tools Window Help
i |,-‘ |-ﬁWebLinks- 6|1=;'|3ﬂ|@5cheduler o - z I % dlmport M F g UlE s il

& Scheduler = Diagram

Development - 1 Attribute list for dimension odim_order_date DataWarehouse

[ Cubes Cimension Internal Name = =g | | @ Wl g o
[7] Datawarehouse & odim_order_date  dim_order_date_key  di E|

71 Tutoerial (OLTF) @ odim_order_date  order_cal_year o | T @
[7] Windows @ odim_order_date order_cal_month ar 40

&8 Load Table :U: cdim_order_date order_date
Stage Table

Data Store
MNormalized

(=%
o
(=]

agg_sa_customer
agg_sa_product
im_customer
dim_date
dim_order_date
dim_product
dim_ship_date
ds_product
dss_current_day_details
dss_fact_table
dss_parameter
dss_source_system
fact_budget
fact_forecast
fact_sales_analysis
fact_sales_detail
load_budget
load_customer

:U: odim_order_date order_cal_day_in_...

|

I" odim_order_date  order_cal_day_in_...

:U: odim_order_date order_cal_day_in_...

1

Dimension View

) i :U: odim_order_date order_cal_day_in_y...
Dimension

% FactTable
A Aggregate =
ﬁ View < | 1 | 3
@ o cse
@ sales_analysis ) Obj... |Message
:U: Olap Dimension
o odim_customer @ =
:U: odim_order_date
:U: odim_product ]
:U: odim_ship_date =
& Export Data Warehouse
Reports

1

I‘ adim_order_date order_cal_week_in...

:I‘:odim_order_date order_cal_month_no o1 =

|

i

cus Hierarchy customer created for
Dimensicn dim_customer

L Hierarchy product created for Dimensicn
dim_product

|

Middle Pane: Attribute list for dimension odim_order_date | Development (WslWarehouse) | Userld: dbo | Browse: DataWarehouse

16 Right click on the order_cal_month attribute choose Properties. This displays the Attribute Properties
dialog. Check the Type is set to Months. If it is not set to Months, change it. It needs to look like this:
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jd: Dimension odim_order_date Attribute Definition

| Attribute Properties

Language Mapping

Dimension Name:
Internal Attribute Name:
Published Name:

Description:

Estimated Count:

Member Names Unique:
Hierarchy Visible:
Hierarchy Enabled:
Hierarchy Optimized State:

Hierarchy Display Folder:

Order By:

Order By Attribute:
Type :

Usage:

Key Column:

Mame Column:

odim_order_date
order_cal_month

order cal month

The calendar month representation. Format ¥YYYMM, Example: 200206, -

1
[False -]
[True -
[True -
[Fulyoptimized -

-

= 3
[ z)

Months -
[Regular -
[dim_order_date v [order_cal_month -
[dim_order_date v|  [order_cal_month -

oK ][ Cancel ][ Help

)

Click OK.

Repeat the process for the order_cal_year attribute, checking the Type is set to the Years and changing
it if it is not. It needs to look like this:
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f :U: Dimension odim_order_date Attribute Definition |£
Attribute Properties Dimension Name: odim_order_date
Language Mapping Internal Attribute Name: order_cal_year

Published Name: order cal year

Description: The calendar year, Format YYYY -

Estimated Count: 1

Member Names Unigue: [False v]

Hierarchy Visible: [True ']

Hierarchy Enabled: [True V]

Hierarchy Optimized State: [FuIIyOptmized v]

Hierarchy Display Folder: -

QOrder By: ['@Y v]

Order By Attribute: [ v]

Type: ‘fears -

Usage: [Regular v]

Key Column: [dim_urder_date v] [order_al_year v]

Mame Column: [dim_arder_dabe v] order_cal_year ']
OK ] [ Cancel ] [ Help ]

17 To create the cube in Analysis Services, right Click the sales_analysis cube in the left hand pane and
choose Create (Alter) Cube as follows:

4 g Clap Cube Add KFI

i@ sales) Add Action

4 @ OlapDime  Add Partition
':: Z:::: Add Dimension
W odim_ Version Control

:IJ_' odim_
& Export

Create (Alter) Cube

This will open the WSL Cube executable that connects to Analysis Services to create the sales_analysis
cube structure. You will see the successful completion in the results pane:
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Results > I x

| Object Message -
i — sales Adding measures to cube sales_analysis
i@ | sales Adding measure group partitions for cube sales_analysis

sales Adding MeasureGroup Partition fact_sales_detail to Measure group
sales_detail of Cube sales_analysis

— sales Adding calculated members to cube sales_analysis
— sales Adding KPIs to cube sales_analysis
sales Adding actions to cube sales_analysis

— sales Action added to Cube sales_analysis

— sales Adding translations to cube sales_analysis

m

Co0000 ©
|

L sales Updating information for cube sales_analysis

18 To process the cube sales_analysis in Analysis Services right click the sales_analysis cube in the left
hand pane and choose Update as follows:

ghe=—= R s
i sale Add Action

4 & OlapDi Add Partition o
::_: Dj‘ Add Dimension s to cube

odi
:": odi Yersion Control b :group partitions for  —
W odi fsis .
& Export e :Group Partition b

Reports Delete Cube Metadata

Middle Pane: Measy WslWarehouse) | Userld:

Crop Analysis Services Object
Retrofit Cube

Update

This will open the WSL Cube executable to process data into the cube structure. Once the cube is
processed it can be viewed. Again, you will see the successful completion in the results pane:
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Results >~ 0 =

i Object Message -
a sales Processing (Default) dim dim_order_date in database Tutorials on
B server SSERVER
a sales Processing (Default) dim dim_product in database Tutorial5 on
B server SSERVER
'a sales Processing (Default) dim dim_ship_date in database Tuterials on
B server SSERVER
i I =ales Processing Cube sales_analysis, database Tutoriald, server —
" les P g Cube =al lysis, databaze T 15 SSERVER
G sales Processing partitions (One partition only/Full process) for cube
B measuregroup sales_detail in database Tutoriald on server S5ERVER |
@ zales Processing (One partition only/Full process) partition

fact_sales_detail of cube sales_analysis.

19 To view the cube in Excel right click the sales_analysis cube in the left hand pane and choose Query
cube Via Excel as follows:

‘¥ omad s
i sales_a Add Action &

4 & OlapDimens  Add Partition 1
‘@ odim_o . . dirn
w odim_or Add Dimension atabase Tutorials
& odim_pr Version Control 3 L4
# odim_sh dim dim_product

'y 'Ex;:n:nrt Create (Alter) Cube 5 on server i

Reports Delete Cube Metadata

Middle Pane: Measure li

Drop Analysis Services Ohbject :Warehouse] | Userld:

Retrofit Cube

Update

Process Cube via Scheduler

Query via Excel

This will open Excel if it is installed.

Note: If Excel displays the following dialog box, click Enable:
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o+

Microsoft Office Excel Security Motice

7

|'\

content unless you trust the source of this file,

@ Microsoft Office has identified a potential security concern.

File Path: C:\Users\screens'\Documents\WhereScapesales_analysis.ogy

Data connections have been blocked. If you choose to enable data
connections, your computer may no longer be secure. Do not enable this

Enable ] [

Disable

This message may not be displayed.

Excel then opens a connection to the cube for querying in a pivot table:

ﬂ:l_.,\\ H9-™ Bookl - Microsoft Excel | PivotTable Toals | =B | 22 |
Home Insert Page Layout Formulas Data Review View | Options Design @ - 8 X
Active Field: = % Group Selection 75 Clear = i.“"} PivotChart Field List
= L 4 AlZ |
¥ Ungroup l_l:l Lﬂ,, Select = [ig] Formulas |f|'_:| +/- Buttons
FivotTable ] 1 4 1 Sort Refresh Change Data || B
o Q4 Field Settings = || [E7] Group Field & = Source [E8 Move PivotTable || B oLAP tools - || |2 Field Headers
MActive Field Group Sort Data Actions Tools Show/Hide
AL - I | v
A B = D E F G i PivotTable Field List v X
1
2 Choose fields to add to report:
Pivot el ;
: voiTable | = X sales_detail -
4 To build a report, choose [CImtd quantity E|
3 | fields from the PivotTable [CJmtd sales value
6 Field List [Cmtd tax
7 = [C]mtd unit sale price
8 [ quantity
[ I —— [ sales value -
10| =
11| = Py Drag fields between areas below:
12 = I W Report Filter 4 column Labels
| [« =
13 8= | | |
14 T 2] Row Labels ¥ Values
. | | |
16
[] Defer LayoutUpdate | Lpdate
44 H sale.s analysis <1 & [N m
Ready |
\

Note: In order for Excel to open the cube the OQY file extension in Windows explorer needs to be

associated with Excel.
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20 In addition, the cube structure can be opened in the Microsoft Business Intelligence Development
Studio (BIDS). Open BIDS from the start menu in Windows. Then choose Open, Analysis Services
Database as follows:

Start Page - Microsoft Visual Studic
File | Edit View Tools Window Help

| New 3 S =1 Y f=R
i Open r @ Analysis Services Database...
Close ] Project/Solution...  Ctrl+Shift+0
7] | Close Project 72 | Web Site... Shift+Alt+0
| F | Save Selected Iterns  Ctrl+5 File... Ctrl+0
Save Selected temns As... — s ;
G| save Al Ctrl+ Shift+ S
Hl | Page Setup.. SQL Server 2008 Developer Training
=4 | Print... Ctrl+P Mon, 1 Jun 2009 09:09:00 +0530 - The S
Recent Files R Kit wi.II help.],fou understand how to bl:.l
exploit the rich data types, programmir
Recent Projects » paradigms in QL Server 2008,
Exit SQL Server 2008 Service Pack 1 Now
Tue, 7 Apr 2009 17:09:01 -0700 - Service

21 Choose the server and Tutorial5 cube database. A sample is shown:

.
Lﬂﬂ Connect To Database

Databaze

@ Connect to existing database

Servern SSERVER

Databaze: Tutorials -
Senver Databaze

{local) Tutorials

S5ERVER Tutenals
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Click OK.

This now displays the cube database definition from the Analysis Services server:

Solution Explorer - Tutorial5(SSERVE... » 1 X

J_J Tutorial3(SSERVER)
= [ Data Sources
L 4% WslWarehouse
= [ Data Source Views
- +E| WslWarehouse
= [ Cubes
L sales_analysis
= [ Dimensions
- |2 dim_customer
..... 1 dim_order_date
..... % dim_product
o |2 dim_ship_date
..... [£Z Mining Structures

----- [£5# Roles
----- [z Assemblies

Close BIDS when finished.

Note for Oracle: In the latest version of Data Warehouse Designer, the default O key date for all databases
has been set to 1st Jan 1753. Prior to 6.5.4.2 however, procedure update_dim_date uses sysdate-700000
which gives a date in year 0095. SSAS does not support dates before year 0100 using the oracle OLEDB
driver. If using a previous version of Data Warehouse Designer, or upgrading from a previous version, it
will therefore be necessary for you to replace 'sysdate - 700000' with
"TO_DATE('17530101','YYYYMMDD")" in procedure update_dim_date and to recreate the dim_date table.

You are now ready to proceed to the next section - Adding a Measure Group (see "5.3 Adding a Measure
Group" on page 162)
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5.3 Adding a Measure Group

A cube can contain multiple Measure Groups. In QAD Data Warehouse Designer, a Measure Group relates
to a relational star schema. The cube ties Measure Groups together through shared dimensions that are
conformed in the relational data warehouse. Measure Groups can be added to an existing cube by dragging
additional fact tables into the cube.

1 Click on the OLAP Cube sales_analysis in the left hand pane to show the Measures associated with the
cube. Your screen should look like this:

! File Edit View Browse Backup Jobs Doc Reports Validate Tools Window Help

J|/\ DI S Amport ] E g
# Scheduler = Diagram

Development - I X Measure list for sales_analysis (Drop Target) DataWarehouse

[ Cubes ﬁ"“"lﬂl‘“&{a‘ﬁﬁ

| & Weblinks - @ | = | 5| () Scheduler | <7 ~

»

Measure Name Measure Group

Reports

Middle Pane: Measure list for sales_analysis (Drop Target) | Development (WslWarehouse) | Userld: dbo | Browse: DataWarehouse

2 Now you need to browse the DataWarehouse connection to see available fact tables. From the Browse
menu, select DataWarehouse then Change Connection. The following dialog displayed:

[7] Datawarehouse @ unit sale price sales_detail fact_s
[71 Tutorial (OLTF) |l @ quantity sales_detail fact_s
1 Windaws @ sales value sales_detail fact o 4 i _CED it
- . -= agg_sa_customer
ax sales_detai act_s -
» [ Load Table @t les detail fact -- a9
. W Stage Table -~ 209_sa_product
# Data Store =T dim_customer
=-n lized =E dim_date
=5 Mormalize = dim_order_date
> & Dimension View =E dim_product E
> ;’g Dimension = = dim_ship_date
. & FactTable = ds_product
> \p’ Aaggregate T dss_current_day_details
B view « [ , = dss_fact_table
‘e e o [
= x ‘-—=" -
@ sales_analysis Results > 1 = d;st_s':udrce;syshem
. i : “t fact_budge
a & Clap Dimension i) Obj... | Message 0 — fact_foregcast
@ odim_customer ) L Processing (One partition only/Full == Fact sales_analysis
:‘: odim_order_date — @ process) partition fact_sales_detail of - fact_sales_demil
@ odim_product cube sales_analysis. = Ioad_budg;t
:‘: odim_ship_date (7 =% load_customer i
= Export Data Warehouse [REii1
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P

List Source Tables Connection | 2
Connechion; D ataw'arehouse
zer 1D
Pazzwiord:
Filter
Schema: dba
M arne:; [Mane] h
Object Types
Tables Wiews [] System Objects

Group: [ [l - ]

PrDiECt: [ ['l.:.l'"] - ]
Refresh Current k. ] [ Cancel ]

Choose DataWarehouse from the Connection drop down and click OK.

Note: For SQL Server the Data Warehouse schema must be dbo.
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The following browse pane is displayed:

DataWarehouse

AN H | @awixd=

T
a0

(=9
[=n
[=]
»

agdg_sa_customer
agg_sa_product
dim_customer

dim_date
dim_order_date
dim_product
dim_ship_date
ds_product
dss_current_day_details
dss_fact_table
dss_parameter
dss_source_system
fact_budget
fact_forecast
fact_sales_analysis
fact_sales_detail
load_budget
load_customer i

J e

e
m

J g B g el i g

|

Data Wareh l:uulse’

Source Browser

3 Drag the fact_budget table into the middle pane. The following dialog will appear:

i N
Select Measure Group | 29 |
Select the measure group to add the new measure to.
sales_detail v]
(0]4 ] [ Cancel ]
L A

Select Cancel.

4 QAD Data Warehouse Designer will confirm that it is OK to add a new OLAP Dimension for the date
dimension. Change the Name of object to odim_budget_date.
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Add a New Metadata Object | &

Define the Type and Mame of the Mew Object.

Specific information for each object type iz defined in subsequent screens.

Object Type: Olap Dimension i

Object Mane: odirm_budget_date

[ Include Attribute Relationships

400 || Cancel

Then click ADD.

Note: If you wish to include Attribute Relationships in Analysis Services for this dimension, click on
the Include Attribute relationships check box.

The Adding cube measures dialog is displayed next. Remove all non-measure columns (that is, columns
that cannot be aggregated) from the Measure list by highlighting them and clicking the Remove button.
The columns to remove are:

= Product Code
= Customer Code

At this stage, your dialog should look like this:
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-

Manage Cube Measures

Femove buttan if required.

be deleted later if not required.

Measure
lg! budget quantity
lg) budget sales value

The following measures have been added to the cube. Select any measzures that are not appropriate and click the

Pre-built calculated members will be generated far each meazure if the check boxes to the right are zet. Theze calculated members can

Calculated Members:

[] t4anth To Date

[]*vear Ta Date

[T Maving Quarter

[ toving Year

[T] 5ame Month Previous Year

[] Previous Year Ta date

Uge OLAR Funchions

(]9

] [ Cancel

6 Choose to create some date based calculated members using OLAP functions by selecting the Month to
date, Year to date, and the Use OLAP functions check boxes. The calculated measures drop downs are
now displayed. Select the required date hierarchy information. Specifically:

= for Date dim, select Date Dimension
= for Dim hie, select calendar
= for Month level, select cal month

= for Year level, select cal year

After selecting the Month level, you will be asked to confirm changing the attribute type to Months for
the the cal month attribute in Analysis Services as follows:
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( |

QAD BI Data Warehouse Developer _—

I.-”"_"“‘-.I The selected date attribute order cal month has a Type of Regular, this
V' needs to be changed to Type Month.
If you do not change this, OLAP Functions rmay not aggregate correctly.

To change this now, click Yes,
To leave the date attribute Type unchanged, click Mo,

ves || Mo

Click Yes.

Similarly, selecting the Year level, you will be asked to confirm changing the attribute type to Years for
the the cal year attribute in Analysis Services as below:

( |

QAD Data Warehouse Developer e

I.-”"_"\-.I The selected date attribute order cal year has a Type of Regular, this
W' needs to be changed to Type Year.
If you do not change this, OLAP Functions may not aggregate correctly,

To change this now, click Yes.
To leave the date attribute Type unchanged, click Mo,

Again, click Yes.

Your Manage cube measures dialog should now look like this:
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-

Manage Cube Measures | 2
The follawing measures have been added to the cube. Select any meazures that are nat appropriate and click the D
Remove button if required.

Pre-built calculated members will be generated for each measure if the check boxes to the night are set. These calculated members can
be deleted later if not required.

Calculated Members:

M eazure

@) budget quantity tonth To D ate

g’ budget zales value rear To Date
[ Moving Quarter
[T Moving Year

[T] 5ame Month Presvious Year

[ Previous Year Ta date

[Jze OLAP Functions

Dimension and level information for calculated members:

Date Dimension; D ate dimenszion -
Date Hierarchy:  calendar -
tonth Level: cal manth -
‘Year Level: cal pear -

ok ] [ Cancel

Click OK to complete definition of the cube.

7 Click on the OLAP Cube sales_analysis in the left hand pane to show the updated Measures associated
with the cube. You should now see measures from both fact tables in the middle pane:
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! File Edit View Browse Backup Jobs Doc Reports Validate Tools Window Help
i | . | &7 Web Links - 6| = | _,:11,| (&) Scheduler | <7 ~ S S Almpot | FE

SRR 4 Scheduler = Diagram 4B
- fll b

Measzure list for sales_analysis (Drop Target) DataWarehouse -«

TR IR TS -

Development
4 [ Al Chjects

»

Measure Mame Measure Group

> [7] Connection i@ unit sale price sales_detail fact_s
@ Load Table i quantity sales_detail fact_s T®
> W Stage Table i sales value sales_detail fact. o < 17 _d_l:-.o it
> # Data Store @ tax sales_detail fact_s .f_f. agg_sa_cusidnm:r
= N.Drmali.zed . i@ budget quantity  budget fact_H _:_:_ Zii’?_:jsf;:efc
> 32 D?mens?on View @ budget sales val... budget fact_k =T dim_date
> g Dimension = dm_order_date
s \.ﬁ Fact Table 1 =T dim_product =
- @ Agoregate £ T dim_ship_date
B view =% ds_product
4 i@ Olap Cube =% dss_current_day_details
@ sales_analysis <[ N E dss_fact_table
4 @, Olap Dimension — dss_parameter | 4
W@ odim_budget_date . : = clgzt_stn’:ﬁdr;;system
& odim_customer X - |Message 1 ‘;_;“ fact:f'orecast
W@ odim_order_date - L Processing (One partition only/Full =T fact_sales_analysis
:': odim_product | ] process) part|t|on.fact_sales_detall of =T fact_sales_detsil
@ odim_ship_date Tl == e =% load_budget
& Export ] =T load_customer il
> 2| Procedure - - | Data Warehouse [

Reports

Middle Pane: Measure list for sales_analysis (Drop Target) | Development (WslWarehouse) | Userld: dbo | Browse: DataWarehouse

To apply the changes made in the QAD Data Warehouse Designer metadata to Analysis Services, right
click the sales_analysis OLAP Cube in the left hand pane and choose Create (Alter) Cube as below:

4 @ OlpCuby 44 Calculation b
g sales
4 'Id’ Olap Dime Add KPI
@ odim_| Add Action
@, odim_ Add Partition
"‘: odim_ Add Dimension
:l‘: odim_
& odim_ Version Control 3
& Export
. 2 Procedure Create (Alter) Cube

This will open the WSL Cube executable that connects to Analysis Services to create the sales_analysis
cube structure. You will see the successful completion in the results pane:
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Results - 0

i Object Message &
1) — sales Adding calculated members to cube sales_analysis

i@ | sales Adding KPIs to cube sales_analysis

) — sales Adding actions to cube sales_analysis

sales Replacing existing action sales_detail Drillthrough Action in cube
sales_analysis

— sales Action added to Cube sales_analysis

Q
Ia
@
'a
a

L sales Updating informaticn for cube sales_analysis

sales Action added to Cube sales_analysis

— sales Adding translations to cube sales_analysis

4 [.m |

9 Next, reload the OLAP Cube in Analysis Services. Do this by right clicking on the sales_analysis cube
in the left hand pane and choosing Update as follows:

Add EPL

Add Partiticn &

Add Dimension = to cube

Version Centrol > & group partitions for =
fsis 8

Create (Alter) Cube Group Partition i

Delete Cube Metadata

Middle Pane: Measy WslWarehouse) | Userld:

Drop Analysis Services Object
Retrofit Cube

Update

This will open the WSL Cube executable to process data into the cube structure. Once the cube is
processed it can be viewed. Again, you will see the successful completion in the results pane:
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Results > 0 x

| Object Message +
e — sales Processing Cube sales_analysis, database Tutorial5, server SSERVER
I sales Processing partitions (One partition only/Full process) for cube
B measuregroup sales_detail in database Tuterial5 on server S5ERVER
@ sales Processing (One partition enly/Full process) partition fact_sales_detail
of cube sales_analysis.
@ sales Processing partitions (One partition only,/Full process) for cube
B measuregroup budget in database Tutorial5 on server S5ERVER
@ sales Processing (One partition only/Full process) partition fact_budget of |
- cube sales_analysis. 3

10 To view the cube in Excel, right click the sales_analysis cube in the left hand pane and choose Query
cube Via Excel like this:

=
i sales_a Add Action =

4 & OlapDimens  Add Partition i
@ odim_o . . dirn
@ odim_or Add Dimension atabase Tutorials
W odim_pr Version Control 3 L4
@ odim_sh dim dim_product

& 'E}(I:u:urt Create (Alter) Cube E on Server I

Reports Delete Cube Metadata
Middle Pane: Measure li Drop Analysis Services Object
Retrofit Cube

IWarehouse) | Userld:

Update

Process Cube via Scheduler

Query via Excel

This will open Excel if it is installed.

Note: If Excel displays the following dialog box, click Enable:
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T =
Microsoft Office Excel Security Motice | ? 28 |
@ Microsoft Office has identified a potential security concern.
File Path: C:\Users\screens\Documents\WhereScapesales_analysis.ogy
Data connections have been blodked. If you choose to enable data
connections, your computer may no longer be secure. Do not enable this
content unless you trust the source of this file.
Enahle ] [ Disable
L. A
This message may not be displayed.
Excel then opens a connection to the cube for querying in a pivot table:
() H9-& )+ Bookl - Microsoft Excel PivotTable Tools (=[E] = |
R a | I —
Home Insert Page Layout Formulas Data Review View | Cptions Design @ - T X
BR || Active Field: o3 || ¥ Group Selection | 5| 575 ) 575 crear - fil3 PivotChart E Field List
: = Al [a[z
% Ungroup £l l_l—:l ud, Select - ig] Formulas li‘l'j +/- Buttons
PivotTable o i = _ . il Sort Refresh Change Data || . N .
- %] Field Settings = || €3] Group Field - Source ™ gy Move PivotTable || g OLAP tools - = Field Headers
MAetive Field Group Sort Data Actions Tools Show/Hide
Al - fx | ¥
A B c D E F G iP'r\.rotTabIe Field List v x
1
) | Show fields related to:
PivotTablel
3 [am [~]
4 To build a report, choose = ¥ budget -
5 | fields from the PivotTable [[]budget quantity =
6 Field List [[|budget sales value
7 | []mtd budget quantity
8 [[|mtd budget sales value
L — [Tytd budget quantity i
10/ = P—
11| = =" Drag fields between areas below:
12 = 7 Report Filter | Column Labels
13 = | | |
14 ] 1] Row Labels Z  Values
- | | |
16
[7] Defer Layout Update

4 4 » ]| sales_analysis < %] ok m

Ready | | =zl [ )

Note: the two measure groups are now displayed in the Field list.




Chapter 5 Tutorial 5 - Analysis Services Cubes 173

You are now ready to proceed to the next section - Cube Connections for Other Databases (see "5.4 Cube
Connections for Other Databases" on page 173)

5.4 Cube Connections for Other Databases

This tutorial has been completed using Microsoft SQL Server as the data warehouse database. If you wish
to use Oracle or DB2, the data warehouse connections need to be set differently as follows.

This section shows how to configure the DataWarehouse connection for either an Oracle or a DB2 data
warehouse database.

Oracle Configuration

=  Select MSDAORA for the Provider Type

=  Enter the oracle "TNS Server Name" for the Server, specifically the Server field in the ODBC set up
screen shown:

-

Microsoft ODBC for Oracle Setup S
Diata Source Name: ORCL
Description:
User Name:
Server: ORCL
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= Enter the data warehouse "schema" for the Database field

Here is an Oracle example:

-
] DataWarehouse Definition

Connection Properties

Motes

Connection Mame:
Connection Type:
ODBC Source:

Provider Mame:

Database D [SID]:
Database Link 1D:
Exstract User ID:
Administrator User ID:

Default Load Type:

5515 Connection Sting:

D ata 'warehouze

D ataw/ arehouse

Database

ORCL

ORCL

dzsdemo

Dratabase link load

Pazsword:

Password:

Data Type Mapping Set: [[Default]

As a Cube D ata Source
Prawider Type: MEDA0RA [OLE DB for Oracle]
Server ORCL
Database: dssdema

][ Cancel ][

Help
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DB2 Configuration

= Select IBMDADB?2 for the Provider Type
= The Server field is left empty for DB2

=  Enter the database server alias for the Database field, specifically the alias field for the IBM DB2
connection in the following DB2 Configuration Assistant screen:

5 Configuration Assistant - DE2COPY1 =@ = |

Configure Selected Edit View Tools Help

e
LEEEE@EHFE @ Q X

S5ERVER. - DBE2
Alias S I Mame = I Target Database 2 I Location
QAD QAD C
a4 | m | b
1 of 1 items displayed l_A'z gl%b d+ 0 ﬁ'} [}.:. Default ... | View
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Here is an IBM DB2 example:

] DataWarehouse Definition

Connection Properties |

Motes Connection MName:

D ata 'warehouze

D ataw/ arehouse

Connection Type: Databaze hd
ODBC Source: CBTWO -
‘whork, Directory:
Database D [SID]:
Database Link 1D:
Exstract User ID: Password:
Administrator User ID: Password:
Default Load Type: [ atabase link load -
Data Type Mapping Set: [[Default] -
As a Cube D ata Source
Prawider Type: IBMDADEZ [OLE DE for IBM DB2] -
Server
Database: GAD
QK. ] [ Cancel ] [ Help
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CHAPTER 6

Tutorial 6 - KPI fact table

Before you start on this chapter you should have:
= Completed Tutorial 2 - Rollup fact tables, ASCII file loads, aggregates (on page 67)

This chapter will cover the definition of a Key Performance Indicator (KP1) fact table. The fact tables built
as part of the first two tutorials are used in this process.

In This Chapter

6.1 Purpose and ROAAMAP.......c.coververeerirnieeeeeeeseese e 178
6.2 The KPI DIMENSION ....cveiiieieiiie e 179
6.3 Defining the KPI1 Fact Table .......c.ccccovvveieveiiiecccecce, 180
6.4 Creating the KPI Fact Table and Procedure............cccceevenene 189
6.5 The KPI Parameters .......cccccoveiieieccicieee e 192
6.6 Defining @ KPl .......cooiiiiiiec s 193

6.7 Defining the Activity KPI.........ocoooiiiiii e, 198
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6.1 Purpose and Roadmap

Purpose

KPI fact tables are designed to assist in the answering of difficult business questions. The star schema
design does not support an easy means of answering questions that wish to compare current month values
with the same period last year, or current month with year to date values. In many cases it is possible to
build such measures into monthly rollup fact tables, but in some instances even that design does not provide

an adequate solution. KPI fact tables are a very specific type of fact table and are narrowly focused to
handle these complex comparative queries.

In this tutorial you will learn how to:
(i) set-up a KPI dimension

(ii) create a KPI fact table

(iii) define individual KPIs

This tutorial relies upon the tables created in the previous tutorials.

Tutorial Environment

This tutorial has been completed using IBM DB2. All of the features illustrated in this tutorial are available
in SQL Server, Oracle and DB2 (unless otherwise stated). Any differences in usage of QAD Data
Warehouse Designer between these databases are highlighted.

Tutorial Roadmap

Step in Tutorial Section

Create a dimension to support the KPI fact table The KPI dimension

Define the columns of the KPI fact table including | Defining the KPI fact table
the measures and the specific dimensions required.

Create the KPI fact table and build a procedure used | Creating the KPI fact table
to update the fact table.

Create and initialize the parameters used to The KPI parameters
establish the update window for the fact table.

Define a simple KPI Defining a KPI

Define a KPI that does year to date calculations for | Defining the Activity KPI
each month.
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The tutorial starts with 'The KPI Dimension (see "6.2 The KPI Dimension" on page 179)".

6.2 The KPI Dimension

The KPI dimension essentially provides a record of each KPI or statistic we are tracking. There should be
one row in this table for each such element. The KPI fact table requires that this dimension contain at the
least an artificial dimension key and a business key. We will refer to the business key as the KPI Identifier.

The KPI dimension can be created from the KPI table distributed with the other tutorial tables:

1

Double click on the Load Table object group in the left hand pane to create a drop target in the middle
pane.

Browse to the tutorial tables and drag the table 'KPI' into the middle pane. Accept the default name of
load_kpi. Click OK on the Properties screen. Create and load the table.

Double click on the Dimension object group in the left hand pane to create a dimension drop target in
the middle pane.

Browse to the data warehouse and drag the newly created load_kpi table into the middle pane. Accept
the default name of dim_kpi and proceed to create and populate a Normal dimension as per the
examples in the first tutorial. The business key is kpi_identifier.

Right click on dim_kpi and select Execute Update Procedure.
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Your QAD Data Warehouse Designer screen should look like this when you have finished:

! File Edit View Browse Backup Jobs Deoc Reperts Validate Tools Window Help
P | @Weblinks - @ | 3| Oschediler |20 T S dimport § F

& Scheduler = Diagram Y

Development >~ 1 dim_kpi Columns d%  DataWarehouse * i x
4 [ Al Objects ~+ ll Column Name Display Name O o7 M 4 | R T - -1
> [7] Connection % dim_kpi_key dimn kpi key in
» @8 Load Table 2% kpi_identifier kpi identifier ¥ B @
> W Stage Table % kpi_name kpi name v = :ss_grrentgrlay_details -
& - . =8 t_tal
» # Data Stare 5% dss_update_time dss update time oo Oes tacttabe
== normalized == dss_parameter
) - =T dss_source_system
> Dimension View - - -
ﬁ Di . -= fact_budget
a8 JTenlsmn = IE fact_forecast
¥ dim_customer =T fact_sales_analysis
28 dim_date =T fact_sales_detail
;{; dim_kpi =T load_budget
28 dim_product ZE load_customer
8 dss_fact_table 4 [ 3 E load_forecast
28 dss_source_system Results -0 x = load _kpi
& FactTable Tl ; == load_order_header
oA - | Obj... | Message = =T load_order_line
> ogrega — : : : —
¥ View @ [ din Table dim_kpi created. == load_prod_group
5 - . == load_prod_line
4 @ Olap Cube @ (= din Procedure Completed <% |oad_prod_subgroup
@ sales_analysis @ L 1 dim_kpi updated. 0 new records. 2 5 =T load_product
4 @ Olap Dimension records updated. [=] =% stage_budget
:d: odim_budget_date - - | Data Warehouse

Reports

Ready Middle Pane: dim_kpi Columns | Development (WslWarehouse) | Userd: dbo | Browse: DataWarehouse

You are now ready to proceed to the next section - Defining the KPI Fact Table (see "6.3 Defining the
KPI Fact Table" on page 180).

6.3 Defining the KPI Fact Table

A KPI fact table is normally created manually. We will, however, use the drag and drop functionality to
acquire the dimension key settings. Proceed as follows:

1 Double click on the Fact Table object group in the left hand pane. This will display a list of fact tables
in the middle pane and create a fact table drop target.

2 Browse to the data warehouse and double click on dim_date to expand the tree and display the columns.

3 Drag the column dim_date_key from the right hand (browse) pane into the middle pane. The "Add a new
object" dialog will appear defaulting to a fact table called fact_date. Change the object type to Kpi fact
table and the table name to fact_kpi.
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Add a New Metadata Object | =N

Define the Type and Mame of the Mew Object.

Specific information for each object type iz defined in subsequent screens.

Object Type: K.pi Fact Table i

Object Mane: fact_kpi

400 || Cancel

4 Click ADD to add the new object and OK on the properties screen.

5 Use the right mouse menu on the column dim_date_key in the middle pane and select the Properties of
this column. Under the column type select date dimension key and enter 0 for the default value. Click
OK. This identifies this column as the date dimension column to be used during the definition of the

individual KPlIs.
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# Fact Table.dim_date_key Colurnn Definition

| Column Properties

Trangformation

Table Narne:

Colurnr M ame:

Business Display Mame:

Data Type:

Forrmat:
Calurnt Order
Nulls:
Numeric:
Additive:

Attribute:

Source Table

Source Column

Business Definition:
Source strategy:

Fact Tabls
dirm_date_key
dirn time key
integer

HHHD

10

O
]

Column Type [KPls only): [Date dimension key -

Default Value [KPIs onlyl 0

End User Layer Display:  []

Dimension Join: tanual Dimension Jain: [l
Key Type (04 BLC.): 2

Adtificial Key: =}

Primary Business Key I}

Mote: *When the Dimension Jaoin flag is set then the contents of Source column
denotes the foreign key. Business definition denotes the join.

dim_date

dirm_date_key

Generated key for the date dimension. Mominal format is Y MMDD, but DD equal to 0 and greater than »

M permited for special date handling.

0K ][ Cancel ][ Help

Drag the column dim_kpi_key from the dim_kpi table in the right hand pane into the column list in the

middle pane.

Use the right mouse menu on the column dim_kpi_key in the middle pane and select the Properties of
this column. Under the column type select Kpi dimension key and enter 0 for the default value.
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I% Fact Tabledim _kpi_key Column Definition
Fact Table.dim_kpi_key Col Defi

‘ Column Properties

Transformation

Table Mame:

Column Mame:

Buginesz Dizplay MName:

Drata Type:

Forrnat:
Column Order:
Nulls:
Numeric:
Additive:

Attribute:

Source Table:

Source Colrn:

Business Defirition:
Source shrategy:

Fact Table
dim_kpi_key
dimn kpi kep
Integer
#.HH0

20

O
O

Hate: when the Dimensian Join flag is set then the contents of Source column

Column Type [KPls only): [KD\ dimenzion key -

Drefault Y alue (KPls only):

End User Laver Display:
Dimenzion Join:

Kep Type (04 B.C )
Atificial Ky

Primary Business Key

denotes the foreign key. Business definition denotes the join

dirn_kpi

dim_kpi_key

Generated artificial key

0

O
2

O

O

Manual Dimension Jain: |

08 H Cancel H Help

Drag the column dim_customer_key from the dim_customer table in the right hand pane into the
column list in the middle pane.

Use the right mouse menu on the column dim_customer_key in the middle pane and select the
Properties of this column. Under the column type select Dimension key and enter 0 for the default value.
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ﬂ Fact Table.dim_customer_key Column Definition

| Column Properties

Trangformation

Table Narne:

Colurnr M ame:

Business Display Mame:

Data Type:

Forrmat:
Calurnt Order
Nulls:
Numeric:
Additive:

Attribute:

Source Table

Source Column

Business Definition:
Source strategy:

Fact Tabls

dirn_customer_key

dimn customer key

integer
tn Column Type [KPls only): [Dimanswon key -
30 Default Value [KPIs onlyl 0
End User Layer Display:  []
Dimension Join: tanual Dimension Jain: [l
Kep Type (04B.C ) 2
O
Adtificial Key: =}
0 Primary Business Key I}

Mote: *When the Dimension Jaoin flag is set then the contents of Source column
denotes the foreign key. Business definition denotes the join.
dirn_customer

dirn_cuistomer_key

Generated artificial key

][ Cancel ][

Help




Chapter 6 Tutorial 6 - KPI fact table 185

At this point we have defined the new KPI fact table and have added three columns to it, namely
dim_date_key, dim_kpi_key and dim_customer_key. For the purposes of this tutorial these will be the only
dimensions we will utilize.

We will now define the measures of the KPI fact table. KPI fact tables contain four types of measure. These
measure types are:

= month to date

= year to date

= same month last year

= previous year to date.

These measures will have different meanings depending on the KPI being evaluated. They are by necessity,
therefore very generic. Typically just a count and a dollar value. Note, that all measures must allow nulls.
Although the resultant record will not contain nulls, the KPI update procedure makes multiple passes in

order to update the fact table and needs the ability to insert nulls during the process. Proceed as follows to
create quantity and sales measures for each of the types defined above.

1 Click on the fact_kpi table name to refresh the column display in the middle pane. These columns are
listed:

fact_kpi Columns

Column Mame Display Mame Data Type Source Table

e o dirm_date_key dim time key integer dim_date

L dim_kpi_key dim kpi key integer dirm_kpi
e o dim_customer_key dim customer ...  integer dim_customer

2 Use the right mouse menu on fact_kpi and select Add Column.
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o -

W

#
L

et
LR ]

., &
bt

Data Stor :

_ Properties
Mormalize
Dimensiorn Storage
Dimensiar Display Columns
Fact Table )
® fact|  Displaylndeces
A fact Eep e
# fact_ Display Data
& fact
® fact Add Column
Agaregats Add Index
View Add KPI

Enter mtd_quantity for the column and business names. Enter integer for the data type. Select Month to
date measure for the column type and set a default value of 0. The Nulls check box must be set. Update
the column properties:

jz‘ Column Definition |

| Column Properties

| Table Hame: fact_kpi

Trangfomation

Colurn M ame: mtd_quantity
Businezs Dizplay Mame: mkd_guantity
Data Type: integer
Format: Column Type [KPls only): [Month to date measure -
Colurn Order 40 Default Value [KPIs onlyl 0
Mulls: End User Layer Display:
Momiaites B Dimension Join: [l
Kep Type [04EBC.
Additive: (=] vzl J
Adtificial Key =
Attribute: (=]

Primary Busineszs Key |

Mote: "When the Dimension Jaoin flag is set then the contents of Source column
denates the foreign ke, Busineszs definition denotes the join.

Source Table
Source Colurnn:

Business Definition: -
Source strategy:

Ok H Cancel H Help
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4 Repeat step 2 and 3 using the column name mtd_sales with a data type of number(13,2) for Oracle, or

numeric(13,2) for SQL Server and DB2.

-
ﬁ Column Definition

‘ Column Properties

Transformation

Table Mame:

Calumnn Mame:

Business Display Mame:

Drata Type:

Foimat:
Calumnn Order:
Nulls:
Nurneric:
Additive:

Attribute:

Source Table

Source Column

Business Definition
Source strategy:

fact_kpi
mtd_sales
mtd_sales

numenic(13,2]

Column Type (KFls anlyl: [Month to date measure

40 Default Value [KPls only): O
End User Layer Display:
E Dimension Jain: (=]

Key Type (04.B.C.):
lal o

Artificial Key: (=]
O Prirnary Business Key: =

Mote: When the Dimenzsion Join flag is eet then the contents of Source column
denotes the foreign key. Business definition denates the join.

][ Cancel ][

Help
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5 Position on the mtd_quantity column and use the right mouse menu option Copy Column to copy the
column.

fact_kpi Columns

Display Mame
3 dim_date_key dim time key i
3 dim_kpi_key dim kpi key i
3; dim_custo

Column Mame

mer_key dim custormer .. i

Properties
Add Column
Copy Column
Delete Column

Respace Order Number

Impact »

4 [

Change the properties of the copied column to be ytd_quantity and the column type to Year to date
measure.

6 Repeat step 5 for mtd_sales to create ytd_sales.

7 Repeat steps 5 and 6 to create prev_month_quantity and prev_month_sales using a column type of Last
year same month measure

8 Repeat steps 5 and 6 to create prev_ytd_quantity and prev_ytd sales using a column type of Prev year to
date measure.
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The resultant set of columns should be named as follows with the column type as shown (SQL Server).

Note: Oracle should have number(13,2) instead of numeric(13,2).

fact_kpi Columns

Column Mame Display Mame Data Type Source Table Source Column Mulls Caolumn Type

3 dim_kpi_key dirn kpi key integer dim_kpi dirn_kpi_key ¥ Kpi dimension key
ke 4 dirm_customer_key dim custom...  integer dim_custo... dim_custom... Y Dimension key

& dim_d ate_key dim time key  integer dim_date dim_date_key I Date dimension key
S mitd_quantity mtd_guantity  integer ¥ Month to date me...
A mtd_sales mtd_sales numeric(13,2) ¥ Month to date me...
S ytd_quantity ytd_quantity  integer ¥ Year to date meas...
ke 4 ytd_sales yid_sales numeric(l3,2) ¥ Year to date meas...
& prev_month_quantity prev_month.. integer ¥ Last year same mo...
& prev_month_sales prev_month...  numeric(13,2) ¥ Last year same mo...
S prev_ytd_quantity prev_ytd_qu... integer ¥ Previous year to d...
a prev_ytd_sales prev_ytd_sales numeric(13,2) ¥ Previous year to d...
4 1 o b

Note: The column order is important. For example if we have mtd quantity and sales in that order then the
prev month, prev ytd and ytd figures also need quantity first followed by sales. If this order is not adhered
to then the generated procedure will load the wrong values into the wrong columns.

The KPI fact table has now been defined and can be created.

You are now ready to proceed to the next section - 'Creating the KPI Fact Table and Procedure (see "6.4
Creating the KPI Fact Table and Procedure” on page 189)".

6.4 Creating the KPI Fact Table and Procedure

Once defined the KPI fact table can be created and the update procedure built.

1 Create the KPI fact table by selecting the Create/ReCreate menu option when positioned over the
fact_kpi table name.

2 Alter the properties of the table and select (Build Procedure...) from the Update procedure drop list.
Enter OK to update the properties.

3 Adialog box will prompt for a period start parameter. This parameter along with the subsequent period
end parameter define what period(s) will be processed when the KPI fact table is updated. These
parameters must be defined, so accept the default FACT_KPI_START and FACT_KPI_END parameter
names. See The KPI Parameters (see "6.5 The KPI Parameters" on page 192) for a description of
these parameters.



190 Tutorial 6 - KPI fact table

4 A date dimension and month rollup column are prompted for. Select dim_date and cal_month:

i |
Define Rollup date dimension and column = |
Identify the date dimenszion that will be used az the basis for the rallup.
Then select the column that thiz fact table rolls up to (.0, Cal_kMonth]
D ate Dirmension Rallup Calumn
dirn_date - cal_ranth -
] ] [ Cancel
5 Select cal_year for the rollup year column:
i %
Define Rollup date dimension and column = |
Select the column used to roll up the year [e.g. Cal_v'ear]
D ate Dirension Rallup year
dirn_date - cal_vear -
] ] [ Cancel
L
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and then calendar_date for a date column:

Define Rollup date dimension and column | = |
Select the column that provides a day date [e.g. Calendar_date]
D ate Dimenzion Diate column
dirn_date - calendar_date -
(] ] [ Cancel
6 Enter the KPI dimension and identifier as dim_kpi and kpi_identifier;
Select the KPI dimension and identifier | 2 |
Select the K| dimension, and the caolumn that provides
the identifier for the KPI
KFI Dimerisian KPI |dentifier
dirn_kpi - k.pi_identifier -
(] ] [ Cancel

7  The procedure will now be built and compiled.

You are now ready to proceed to the next section - The KPI Parameters (see "6.5 The KPI Parameters" on
page 192).
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6.5 The KPI Parameters

During the procedure creation phase of the KPI fact table we are prompted for parameters used to define the
period start and period end. These parameters are read by the update procedure whenever a KP1 is updated,
and are used to ascertain what time periods are being processed.

If the parameters do not exist then the default of the current and previous months is used. It would however
be normal practice to create and maintain these parameters. A procedure called 'daily_date_roll' is shipped
with the metadata. This procedure updates a number of parameters to reflect the current date. It is designed
to be run every night. Normally we would alter this procedure and include the setting of our KPI period
parameters to perhaps the current and previous months.

For this tutorial we will create these parameters and set dates to cover the full range of tutorial data.

1 Select the Tools/Parameters menu option. This displays the current parameters in the middle pane.

2 Right mouse in the middle pane and choose the 'Add parameter' menu option:

Parameter

Parameter listing

Add Parameter...
Copy Parameter...

Modify Pararneter...
Used by ...

Delete Parameter...

Value

3 Enter the values from the following table for the period start parameter and then repeat step 2 and enter
the values for the period end parameter.

Parameter

Value

Comments

FACT_KPI_START 200006

Period start value. We have chosen cal_month as the
rollup column. This column has a format of
YYYYMM so we enter 200006 for June/2000

FACT_KPI_END 200204

Period end value. April/2002 for tutorial
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Sample parameter:

Parameter Maintenance P

Parameter:  FACT_KPI_ST&RT

W alue: 200006

Comments:  Fenod start value. e have chosen cal_month as the rollup column. This column has a format of YYYMM 0 we en

0k I [ Cancel

b A

Once the parameters have been created we can define the KPI.

You are now ready to proceed to the next section - Defining a KP1 (see "6.6 Defining a KPI" on page 193).

6.6 Defining a KP!

We will now define two KPIs. The dimension we have created dim_kpi has two KPIs. These are firstly an
Activity KPI, which shows the number of active customers and the value of sales during a month. Secondly
a Sales KPI, which shows the number of sales and the value of the sales by customer by month. The process
for creating the two KPlIs is similar, but there is a difference in complexity. In the Sales KPI we can simply
add up all the monthly sales counts and values to achieve year to date values. However, we cannot add the
number of active customers in each month to acquire the year to date activity count, as a customer may
have been active in more than one month, but we only want to recognize that customer once.

We will do the simpler Sales KPI first followed by the Activity KPI.

Sales KPI

1 Use the right mouse menu when positioned over the fact_kpi table and select Add Kpi:
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. # Data Store : -
== Mormalized Properties
: Dimension Storage
’ ‘:'J; Dimension Display Columns
4 34 FactTable )
& fact b Display Indexes

& fact_f Display KPI's
3 fact_k Display Data

@ fact s
& fact.s Add Column
. @ Aggregate Add Index
3 view Add KPI

2 Populate the dialog box as per the following example. The Kpi Identifier must match the value in the
KPI dimension. In this case it must be 'Sales'. The Kpi Name and Description are not matched to the
dimension, and can be used here for internal definition of the KPI. The active check box should be set,
so that this particular KP1 will be processed when we update the KPI fact table. For the ‘Month to date
update columns' we select the mtd_quantity, mtd_sales, and dim_customer_key. The "Year to date
update columns' are left blank to allow the update procedure to automatically handle these values.

r -
£ KPI Definition [
| Froperties |

MTD Statement KPP |dentifier: Sales

WD Staternert
KPI Mame: Custamer sales [quantity and walue)

Procedural Block
Bitive:
Diezcripion: Prowides a count and dollar walue of sales in a particular month. The customer dimension is used

to allow analysis by customner if required.

Month to D ate ritd_guantity,rmtd_sales dim_customer_key -
Update Calumns:

Select Columns
4 3

‘Vear to Date
Update Calumns:

Select YD Cals ~
4 2

QK ][ Cancel H Help
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Once the dialog above is completed, click OK to add the KPI. Selecting the Display Kpi's right mouse
menu option when positioned on the fact_kpi table will now display our newly defined KPI:

KPI Mame Active Method Description
[ sales Customer sales (... Enabled Statement Provides a count an
] 1 P

There are three additional tabs on the dialog box as shown in the screen shot in point 2. These tabs allow the
definition of a month to date statement, a year to date statement and a procedural block. In this example we
will be defining a month to date statement. A procedural block can be used when the KPI is too complex to
be performed as a single SQL statement and procedural language is required.

We will now proceed to create the SQL statement required to perform the month to date update.

1

Use the right mouse menu when positioned on the Sales KPI and select Modify Kpi. Then choose the
Mtd Statement tab. You will note that there are two comment lines at the top of the edit window. These
comments show the order in which information is to be added, and hence the order in which the Mtd
select statement must return its information.

Enter the statement as shown below. Note, that no trailing semi-colon is required. When done click OK
to complete the definition of the KPI.

-- Insert into fact_kpi(

-- mtd_quantity,mtd_sales,dim_customer_key)

Select sum(quantity),sum(sales_value),dim_customer_key
From fact_sales_analysis

Where dim_ship_date_key >= $KPI_START_YYYYMMDD$
And dim_ship_date_key <= $KPI_END_YYYYMMDD$

group by dim_customer_key
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“ KPI Definition

Froperties

| MTD Statement

WD Staternert

Procedural Block

The vanables $EPI_START Y MMOD$, $KPI_END MDD $, and $KPI_Y g can
be uzed in the 'Where clause to isolate the data for the month being updated.

- Inzert into fact_kpi[

- mkd_guantitymtd_zales.dim_customer_key]

Select sum(guantity), sumlzales_value) dim_customer_key
From fact_sales_analysiz

Wihere din_ship_date_key »>=$KPI_START_YwMMDD$
And dim_ship_date_key <= $£PI_END_v"rvMMDO$
group by dim_customer_key

For DB2, enter the statement as shown below.

-- Insert into fact_kpi(

-- mtd_quantity,mtd_sales,dim_customer_key)

Select sum(quantity),sum(sales_value),dim_customer_key
From [TABLEOWNER].[fact_sales_analysis]

Where dim_ship_date_key >= $KPI_START_YYYYMMDD$
And dim_ship_date_key <= $KPI_END_YYYYMMDD$

group by dim_customer_key

“ KPI Definition

Froperties:

| T Statement

YWTD Statement

Procedural Block

The varables $KPI_START Y MMDD$, $KPI_END MDD $, and $KPI_Y g can
be uzed in the Where clauze ta izolate the data for the month being updated.

- Inzert into fact_kpi

- mtd_quantity.mtd_zales,dim_customer_key)

Select sum[quantity) sumfzalzs_value)dim_custamer_key
From [TABLE O'WMER] [fact_sales_analysiz]

Where dim_ship_date_key >= 3KPI_START_ Y rMMDD$
And dirm_ship_date_key <= $£PI_END_vvYMMDD$
group by dim_customer_key
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3 The KPI has now been defined and we can update the KPI fact table in the normal manner, or by
selecting Update (run) when positioned over the KPI in the middle pane. This will execute the KPI table
update procedure in foreground. If all goes well the procedure will report the processing of 23 months,
and will add a number of records.

i Object Message
G fact_kpi Procedure update_fact_kpi rebuilt and recompiled.
@ [olfact_kpi Procedure Completed

- |_ fact_| 1 fact_kpi updated. (23 kpis, 23 months ) 92 new records. 0 records
@ deleted.

4 We would normally examine the fact table through an end user tool, but the following SQL statement

can be used to see the results. The screen shot below shows the normal output from this select

statement.

«? (DBTWO) - [DBTWO] (=] E [
X File Edit Format View Sgl  Schema Show System History Tools Window Help - X
g ol @ Bl oa EF e 2| : History - i) =
Table Browser B x 2
o & 3 3 select(;um(mhd_ﬂ;lanﬁty) mt;d_qhd

» sum{prev_month_guantity) pmtd_gq
=49 04D ~ | sum(ytd_quantity) ytd_q
-5 AGG_SA_CUSTOMER |:| » sum(prev_ytd_quantity) pytd_q
- AGG_SA_PRODUCT 7| s sum{mtd_sales) mtd_s
- DIM_CUSTOMER » sum({prev_month_sales) pmtd_s
et = ; sum(ytd_sales) ytd_s
a DIM_DATE ; sum(prev_ytd_sales) pytd_s
G DIM_KPL from QAD fact_kpi fact_kpi
{4 DIM_ORDER_DATE .uhAD .?’mekﬁ;i:!jgn_kﬂi ke 20020401
where fact_kpi.dim_date_key =
a DIM_PRODUCT and fact_kpi.dim_kpi_key = dim_kpi.dim_kpi_key
a S DA and dim_kpi.kpi_identifier = 'Sales’
| DSS_CURRENT_DAY_DETAILS .
-~ DS5_FACT_TABLE [
-5 DS5_PARAMETER
a DS5_SOURCE_SYSTEM
-9 FacT_BUDGET utput P&
& FACT_FORECAST MTD_Q [pvm g [vm g [P q  |Mms PMTD_S YTD_s PYTD_S
-5 FACT KPI 300 130 360 355 2464.40 1087.40 3228.20 3353.70
a FACT_SALES_AMALYSIS
a FACT_SALES_DETAIL
-4~ LOAD_BUDGET
-5 LOAD_CUSTOMER -
Ready CAP NUM SCRL Idle Odbc: DETWO User Id:

You are now ready to proceed to the next section - 'Defining the Activity KPI (see "6.7 Defining the

Activity KPI1" on page 198)'




198

Tutorial 6 - KPI fact table

6.7 Defining the Activity KPI

The Activity KPI is similar to the Sales KPI, except that it will require the definition of a year to date
statement. We will create the KPI by copying the first KPI to show the use of this copy capability.

Activity KPI

1
2
3
4
5

Use the right mouse menu when positioned over the Sales KPI and select Insert copy.

Position over the second (copy of ) Sales KPI and select Properties from the right mouse menu.
Change the Kpi Identifier to Activity, and the name and definition as per the example screen below.
Click the Select Columns button and remove the dim_customer_key entry.

Click the Select YTD Cols button and add ytd_quantity and ytd_sales.

The completed properties screen should look as follows:

- 5
$E KPI Definition [ = ]
| Froperties |
MTD Statement KPI |dentifier: Activity
YTD Statement
P M amme:; Customer activity [counts and valug)
Procedural Block
Ative:
Description: Frovides a count of active customer in a particular month, together with total zales. -
Month to Date mtd_quantity, mtd_sales -
Update Columns:
Select Columns -
4 13
‘rear ta Date bd_quantity ptd_sales -
Update Columns: #eA S0
Select ' TD Cols -
4 2

oK ][ Cancel H Help
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Once the dialog above is completed click OK to modify the KPI.

We will now proceed to modify the SQL statement required to perform the month to date update.

1 Use the right mouse menu when positioned on the Activity KPI and select Modify Kpi. Then choose the
Mtd Statement tab.

2 Replace the statement with the statement as shown below. Note, that no trailing semi-colon is required.

For SQL Server enter the statement as:

-- Insert into fact_kpi(

-- mtd_quantity,mtd_sales)

Select count (distinct dim_customer_key), coalesce(sum(sales_value),0)
From fact_sales_analysis

Where dim_ship_date_key >= $KPI_START_YYYYMMDD$

And dim_ship_date_key <= $KPI_END_YYYYMMDD$

ﬁ KPI Definiticn

Froperties The variables $KPI_START_ v MMDD$, $KPI_END_vyYMMOD$, and $KPI_Y i can
be uzed in the Where clause to izolate the data for the month being updated.

| MTD Staterment

- Inzert inta Fact_kpil
V1D Statement - mbd_quartity,mtd_sales)
Select count[distingt dim_customer_key), coalesce(sum(zales_walue).0)
From fact_zales_analysis
Where dim_ship_date_key »>= $kPI_START Y rMMDD$
And dim_ship_date_key <= $KPI_END_vryMDO0%

Procedural Block

For DB2 enter the statement as:

-- Insert into fact_kpi(

-- mtd_quantity,mtd_sales)

Select count (distinct dim_customer_key), coalesce(sum(sales_value),0)
From [TABLEOWNER].[fact_sales_analysis]

Where dim_ship_date_key >= $KPI_START_YYYYMMDD$
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We now need to define the year to date statement, to ensure we do not count the same customer twice.

And dim_ship_date_key <= $KPI_END_YYYYMMDD$

ﬁ KPI Definition

Froperties

| MTD Statement

WD Staternert

Procedural Block

Proceed as follows:

The vanables $KPI_START Y MMDD$, $KPI_END MDD $, and $KPI_Y g can
be uzed in the Where clause to izolate the data for the month being updated.

- Inzert into fact_kpi

-- mtd_guantity mtd_sales)

Select count{distinct dim_customer_key), coalesce(sum(zales_walue],0)
From [TABLE DWHMER] [fact_salesanalysiz]

Where dim_ship_date_key >=$KPI_START _YvyMMDD$

And dim_ship_date_key <= $£PI_END_""rvMMDD$

1 Choose the Ytd Statement tab.

2

Insert the statement as shown below. Note, that no trailing semi-colon is required. When done click OK

to complete the definition of the KPI.

For SQL Server enter the statement as:

-- Insert into fact_kpi(

-- ytd_quantity,ytd_sales)

Select count (distinct dim_customer_key), coalesce(sum(sales_value),0)

From fact_sales_analysis
Where dim_ship_date_key >= $KPI_START_YYYYMMDD$
And dim_ship_date_key <= $KPI_END_YYYYMMDD$

-
& KPI Definition

Froperties
MTD Statement
| YTD Statement

Procedural Block

The varables $KPI_YEAR_START_ v YMMDDE, $KPI_END_YvyMMDD$, and
$RFI_v'$ can be used in the 'where clause to isolate the data for the year being updated.
MOTE: If thiz statement iz populated it will generate the YEAR TO DATE statement

- Inzert into fact_kpil

- ptd_quantity ytd_zales)

Select count [distinct dim_customer_key), coalesce[sum(zales_value).0)
From fact_sales_analysiz

Wihere din_ship_date_key »>= $KPI_YEAR_START vy wMMDD §
And dim_ship_date_key <= $£PI_END_v"rvMMDO$

For DB2 enter the statement as:

-- Insert into fact_kpi(
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-- ytd_quantity,ytd_sales)

Select count (distinct dim_customer_key), coalesce(sum(sales_value),0)
From [TABLEOWNER].[fact_sales_analysis]

Where dim_ship_date_key >= $KPI_START_YYYYMMDD$

And dim_ship_date_key <= $KPI_END_YYYYMMDD$

# KPI Definiticn

Froperties

MTD Statement

| YTD Statement

Procedural Block

The warisbles $KPI_YEAR_START _YWYMMOD S, $PL_END " MMMDDE, and
FEPI_T$ can be used in the Where clause to isolate the data for the pear being updated.
MOTE: If thiz statement iz populated it will generate the YEAR TO DATE statement

- Inzert inta Fact_kpi

- yid_quantity ytd_sales]

Select count{distinct dim_customen_key), coalesce(zum(zales_value).0)
From [TABLEOWMER].[fact_zales_analpziz]

Where dim_ship_date_key »= $kPI_START_ YWY rMMDDE

And dim_ship_date_key <= $KPI_END_v MDD

The KPI has now been defined and can be updated as per the Sales KPI. An end user tool is required to
adequately examine the results.
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