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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
aQ S| Q@ ED->T 0 e

. Browser/ == Diagrammatical View
3
do
dim_customer

m

S
fact_sales_detail

dim_zhip_date dim_order_date

&
dim_product

4 | 1 k

Ready Middle Pane: Object Results Development (WsWarehouse) Userld: dbo  Browse: Mo source system CAP NUM SCRL INS
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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 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

View the WhereScape generated documentation Switching to Diagrammatical View
Producing Documentation
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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 6) to the repository you have created.

1.2.1 Logging 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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Meta Repository Access  QAD Inc. Copyright (C) 1999-2010 3 l 25 I

Lizenzed to; QAD Bl WD kanual and Testing

; User Hame |'2":"I' n
-hj- Password | QAD
531101214

keta Connect Type: | odbc ﬂ oK
OLE/ODBC Carnect: |%shWarehouse -]
Cancel

Full User M arne: ||:1,£'-,D QuickStart

For SQL Server, the username 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 username 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 8) 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.

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

The Full 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.

Click OK. The Browser screen displays.

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

Signing into QAD Data Warehouse Designer for the first time uses the standard logon dialog with User
Name and Password but excluding the Metadata Schema. After clicking OK, QAD Data Warehouse
Designer connects and determines the type of relational database management system (RDBMS) being
connected to. If the RDBMS is IBM DB2 then the Metadata Schema is also required.

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

Meta Repository Access  QAD Inc. Copyright (C) 1999-2010 ‘ =

Lizenzed to; QAD Bl WD kanual and Teszsting

=
.3 User Hame | n

J:I’—j Password | QAD
B.531 1214

Meta Connect Type: ||:n:||:u: ﬂ e

OLE/DDEC Connect: |DETWwO =]
Cancel

Full User M ame: ||:1,£'-,D GluickStart
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Note: A user name and password will be required if operating system authentication is not being used.

The Metadata Schema will then be requested if DB2 is detected:

Meta Repository Access  QADInc. Copyright (C) 1999-

Licenzed to: QAD Bl DwWD Manual and Testing

n

QAD

EE"] Meta Schema dzzdemo

oK |
Cancel |

Subsequent connections to DB2 will have the Metadata Schema included in the logon dialog:

Meta Repository Access  QADInc. Copyright (C) 1999-

Licenzed to: AD Bl DWD Manual and Testing

ﬁ Uszer Hame I n

lﬂ Password I QAD
653110214

tE’] Meta Schema Idssdemn

Meta Connect Type: ID::II:n:: ;I oK |
OLE/ODBC Connect, [DBTwO ~]
Cancel |

Full Uzer Marme; II],-’.'-,D GuickStart
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Ignore the Metadata Schema field if connecting to an Oracle or SQL Server repository after successful
connecting to DB2.

Note: QAD Data Warehouse Designer reverts to the standard logon dialog (without the Metadata Repository
field) after a successful connection to an Oracle or SQL Server repository.

1.3 Repository Defaults

Before you begin to create the data warehouse, you can choose the defaults for the repository.

1 From the Tools menu, select Options and then the Repository tab.

Click on the Dim Views visualized as a separate object group check box.

Options

Repository rObjects rNaming (Local) rNaming (Global) rProcedure rFiIegroup rAncillar_v Icons | Documentation rLanguages ]

Repository name: | Development

Repository type: |Devel0p

=l

Data Warehouse schema: | dbo

Dim Views visualized as a separate object group:
Trace all Unix sessions (this session only):

Remove shadows from starftrack back diagrams:
Put call to WsWrkTask in generated procedures:

Override path for backup executable. (i.e. bep)

Prompt for index regeneration on procedure rebuild:

<]

11T

Qverride path for restore executable. (i.e. bop )

persioning

Automated Version Creation

—> on Table Delete: [¥  —= onTable Alter/Create:
—= on Procedure Delete: [+  —> on Procedure Compile:
- on Script Delete: WV —>on Script Sawve:

- on Connection Delete: W -> on Connect Save:

--> on Index Delete: W

Version to disk: Na

Browse
Browse

T1RIRA

[ook and Feel Settings ﬂ

Change Object Tree Color
Change Browse Color

Object Tree Color:

Browse Color:

Look and Feel style: |Visual Studio 2005 ﬂ
Window Tabs located at top of screen: rd
Scheduler result line colors enabled: v

Reset all Look and Feel settings Reset Lock +reel

SSIS Version:  [SSIS 2008 |

Eheck Qut [/ Check In

- Enabled: ™
—» Make check out reason mandatory: v
—= Default retention period: Years |1 Months |0

te: Versioning to disk will occur if the path is set and automated version creation is enabled for the object.

Table version path:

Browse

Script version path:

Browse

Procedure version path:

Browse

OK | Cancel |

2 Choose OK.
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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 the Filegroup tab.
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 11).

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 Options and then the Naming (Local) or Naming (Global) tab.

Alter the default table naming convention if required.
2 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 12).
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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 a new meta data Object [th

Defing the name of the new object and itz type.

Specific information for each object type iz defined in subsequent screens

Object Type | Connection ﬂ ADD

MHame of object |Tut|:|rial [OLTP] Cancel

L

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:

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

Tutorial (OLTP) definiticn

Data Warehouse

Connection Name

Connection Properties l Motes ]

-

[Tutorial (OLTF)

Connection Type |Database j

ODEC Source [WslTutoral ~|

Provider Name | j

Database 1D {SIDY) |‘."¢'sITut0riaI

Database Link 1D |

Bxract User ID |sa Pagsword |

Admin User 1D | Password |

5515 Connect String | Reset
Data Type Mapping Set |[Defaurt} j

QK Cancel

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.
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= 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.

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

Tutorial (OLTP) definition | ps |

Connection Properties lNg{es ]

Data Warehouse -

Connection Name |T|_rtc|ria| [OLTF) ﬂ
Connection Type |Database j
ODBC Source |Tutc:ria| j
Provider Name | ﬂ
Database D (SID) |OHCL

Database Link D |

Exract User ID |wiutorial Password |~

Admin User ID | Password |

5515 Connect String | Flesst

Data Type Mapping Set |[Defauh}- ﬂ

QK Cancel

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 Database ID (SID) is not used.
= The Database Link ID is not used.
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= 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 Admin User ID and password are the administrator logon to the source location (tutorial).
These can be left blank for the tutorial.

DataWarehouse definition | 23

Connection Properties lNg{es ]

Data Warehouse v

Connection Name | DataWarshouse ﬂ
Connection Type |Database ﬂ
ODEC Source [DETWO |
Work Directony |

Database 1D (SIDY) |

Database Link 1D |

Bxtract User ID | Password |

Admin User 1D [ Password |

5515 Connect String | Reset

Data Type Mapping Set |[Defauh}- ﬂ
As a cube data source

Provider Type ||BMDADBZ {OLE DE for IEM DEZ) ﬂ
Server [
Database | 4D

oK | Cancel |

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.

= 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.

Repeat steps 1 through 3 to create the connection for the Data Warehouse.
= The Connection name will be Data Warehouse
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= 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 17).

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:

Tutorial (OLTP) ]
AR E ERwE S
YD
B~ tutorial

----- 25 budget

----- 25 code_table

----- =5 customer

----- 25 forecast

..... ™= kpi

----- £ order_header

----- =2 order_line

----- =% prod_group

----- == prod_line

----- =% prod_subgroup

----- =5 product

----- =5 states

[% DataWarehouse | Source Browser
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3 Then 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 meta data Object ﬁ

Define the name of the new object and itz type.

Specific information for each object tupe iz defined in subzequent screens

Object Tepe abD
Mame of object  |load_customer Cahizel |

4  Click Add and the following table definition will display:
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Properties | Source Mapping | Storage | Notes |

Load Table Mame: ||c-ac|_c:ustc-mer

Short name. Must be unique and ,m

no mare than 22 chars long

Description: 9
Connection: |Tutc-ria| {OLTR) j

Load Type: |Database link: load ﬂ

Database Link: |

Script Mame: | J

Predoad Action: |Truncate j

Predoad Sql: i
Table Properties Clauses: PARALLEL NOLOGGING z
{e.g. Partition)

Post Load Procedure: | ﬂ

Diate table structure last updated: |231E—33—2u 12:34:1

Date created in databasze: |

[iate last updated in database: |

load_customer table definition @

oK | Cancel

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 DBZ2, 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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Create database table

=5

Load T able load_customer has been defined

Create and Load |

Create |

Finish |

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.

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:

File Edit View Browse Backup Jobs Indexes Doc Reports Validate Tools Window Help
[ @ Weblinks » & | 8 | 2| @& Scheduler | ¢ ~ | @~ _ (T S DImport ] & & & _ z
/% Browser ', (§) Scheduler b
Metadata + & X Load Table <} Tutorial (OLTP) - I x
- % Al Objects Load Table Name | Connection | Sc o B W
¥ Connection = -
8 load_customer Tutorial (OLTP) db o s o =
; - B ge W X o == r @
L_E’_aleadb'E . 5 load_order_header Tutorial (OLTP) = _“l' -
58 load_customer - . . o
load_order_header i :oa:_ordzr_ll:e Iu:orfa: (gtIE) j: 5 budget
load_order_line oacd_produc utorial ( ) == code_table
&8 load_product = customer
-2& forecast
----- W Stage Table T o
""" E Data Store -Z% order_header
----- == Normalized -ZE order_line
[]---;1'; Dimension P —T— s = prod_group
----- A FactTable 2% prod_line
..... .;9’ Aagregate Results -~ 1 X % prod_subgroup
,,,,, I view | Object | Message - product
..... [yl Olap Cube G | SELECT - == states
""" ', Olap Dimension @ | product.code,product.description, product.pn
..... £ - .
. Export "] | From [WslTutorial].dbo.product product
[ & Procedure =
- & Host Script \_ﬂ l: =
G- Index [ | 9 rows loaded 1
& Results| & Reports % Data\Ware... | Source Brow...

Ready

Middle Pane: Load Table Development (WslWarehouse) Userd: dbo  Browse: Tutonal (OLTP) CAP NUM SCEL INS
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You are now ready to proceed to the next step - Building Dimensions (see "1.8 Building Dimensions" on

page 21).

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.

Note: For SQL Server the Data Warehouse schema must be dbo.

DataWarehouse

ot o
YD

B~ dbo
----- == dim_date

W oo A H =

----- 2= dss_current_day_details
----- = dss_fact_table

----- == dss_parameter

----- == dss_source_system

----- == load_customer

----- -= |load_order_header

----- 2% load_order_line

----- =% load_product

I% DataWarehouse | Source Browser

[

_—

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 meta data Object Iﬁ

Defing the name of the new object and itz type.

Specific information for each object type iz defined in subsequent screens

Object Type Dimenzian ADD

Mame of object  |dim_customer Cancel

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

Dimension type ﬁ

Four methiods are provided for managing dimenzions. Please select the desired method. Iy

1. Harmal. The dimenzion iz updated based on a business key, with new records being

: : - M |
added if required. All columns except the buziness key can change. 2 |

2. Slowly changing. Changes in the values of zelected columng result in new

dimenzional records being created. |n all other respects the zame az Type 1. Slowly Changing |

3. Previous data retained. The previous values of selected columns are stored in

additional columnz. [n all other respects the same az Type 1. “lredlsLe wellies |

4. Date Ranged. The source system provides a date ranged business key. Similar to

Type 2 except that we deal with the record as a whole and the dates are provided. alia g |

5 Atable 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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Properties |Stomge | Language Mapping I Purpose | Concept | Grain I Examples I Usage I Notes |

Table Name: Idim_customer

Short name. Must be unique and
no mare than 22 chars long

Business Display Mame (EUL): Idim_customer Table Type: Im

Idim_customer

Description: -
Update Procedure: |{Build Procedurs..)) | Rebuild |

Custom Procedure: I LI

Table Properties clauses: -

(e.g. Partition)

Get Key Function: Il ;I ﬂl Mnemonic (EUL): I

Date table structure last updated:  |2006-01-05 14:01:51.000

Date created in databass: I2D1D-'ID—2{I 17:21:16.500

Date last updated in database: I2ﬂ1ﬂ-1ﬂ-2{l 17:21:16.500

QK I Cancel Apply

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 ﬁ

Create and Load

Dimenzion dim_customer has been defined. Create |

Firish |
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7  Select Create and Load.
8 A Procedure Build Type dialog will appear. Select Cursor.
[ |

Procedure Build Type

Choose Build Type: (Previous build was Cursar)

|Cursu:|r -

QK | Cancel

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

Define dimension business key(s)

Select the business keys that uniquely identify each record in Colurmn list
the Dimension table.

ERLIESS Cancel
tove them over to the business key list city

harne
state

Busziness key list

code

< Add
Remove --»

[ Allow Where clause ediing
[ Include Minus dimension select
[~ Add a hierarchy for cubes

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 Indexes Doc Reports Validate Tools Window Help

&8 load_product
Stage Table

Data Store
Mormalized
Dimension

28 dim_customer

22 dim_product
28 dss_fact_table
i -;‘b; dss_source_system
... i Fact Table
Q‘ Aggregate
- view

- gl Olap Cube

- [, Olap Dimension
% Export

| Procedure
Host Script

Index

(:".{ 'ﬂ:l':. 'ﬂ:u;

[ @ Weblinks - & | B | &= | & Scheduler | o7 | o - o (T &, Dimport [l] & @ & _ 2
/% Browser ", (I Scheduler b4
Metadata + 3 X Dimension :E; DataWarehouse -~ B X
El“ All Objects Dimensicn Name Short Mame | Te o B M

¥ Connection o - - -
5 dim_customer dim_customer Di = 40 @ : an
i Load Table e ) C Ew R KR E
- a6 dim_date dim_date Ti -
[#8 load_customer 33 1 . =~ dbo
load order header #o dim_product dim_product Di . F dim_astomer
s Ioad_order_line 28 dss_fact table dss_fact_table M - IE dim_date
. - @ dss_source_system dss_source_system M =% dim_product

dss_current_day_details
=T dss_fact_table

=% dss_parameter
dss_source_system

=T load_customer
load_order_header
load_order_line

=T load_product

« | om | 3

Results v X
| Object | Message *
@ v dim_product_idw_A created

@ 1 Procedure Completed

@ 11 dim_product updated. 9 new records. 0

records updated.

« [

& Results| ¥ Reports 'S DataWare... | Source Brow...

Middle Pane: Dimension Development (WslWarehouse) Userld: dbe  Browse: DataWarehouse CAP MUM SCEL INS
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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.

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

File Edit View Browse Backup Jobs Indexes Doc Reports Validate Tools Window Help
P @ Web Links -~ & | B | 2| {& Scheduler | o~ | @~ _ (T S Dimport ] & & @& _
¥ Browser ", (I} Scheduler x
Metadata + O X  dim_customer columns :& DataWarehouse + 0 X
E“* All Objects Col name Display | Datatype <7 = H
- Connection P . . .
- &% dim_custemer_k dim customer ... integerid . @ ™ -
- B8 Load Table # = J . = W d; & H R @
. % code code nurmeric(f
load_customer s =+ dba
-8 load_order_header a2 — - == dim_customer
load_order_line ft a. " Properties varchar d!rn_date
i 58 load_product ',ﬁ: city Add Column varchar(3t — .
 ctage Table 28 state varchar(2] dss_current_day_details
g Iy Copy Column dateti dss_fact_table
" Data Store @b dss U atetime d te
Delete Column S5_paramerer
Mormalized . 4 b dss_source_system
. Dimension ESpace oroer numuer load_customer
";; dim_customer load_order_header
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3 Change the column name from 'name' to ‘cname’ as shown below. Click OK to leave the properties
page.

-

Column definition | ES |
Column Properties |Trc|nsfcm'|ation I Language Mapping I
Table: Idim_customer Update |
Column name: Icname Update < |
Business display name: Icname Update -> |
Data type: I\rarchar{-ﬁ)
Format: I
Column order: IBD Defautt Value: I
Nulls: 2 End User Layer Display:
MNumeric: r
Type (DLABC.):
Additive: — e : I_
Artficial Key: r

Attribute: v

v Primary Business Key: r
Source table: Iload_customer
Source column: Iname
Business Definttion: The full name of the customer. Forms a hierarchy with city and state. -
Source strateqy:
({max 2048 chars.)

The value shown below is loaded in this column forthe ‘Invalid Join® record. When empty NULL is used.
Zero key value: Unkrown

QK Cancel Apply
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4  Right click on the dim_customer object in the left hand pane and choose 'Validate against Database'.

File Edit View Browse Backup Jobs Indexes Doc  Reports

d @ WebLinks - @ | [ | = | (& Scheduler | 4 - | 47
_/% BrowserY:G S-cheduler\
Metadata .
. Properties
= & Al Objects
Storage

"3'1 Connection
B8 Load Table

i Display Columns
i B load_g Dicplav Ind
.. 8 load_d isplay Indexes
.. EE load c Display Data
.8 load_r Query via Excel
----- % Stage Tabl
_____ # Data Store Add Column
..... ; Mormalized Add Index
[—]H Dimension Regenerate Indexes
.
. 5R dim_de Hierarchies >
L. 28 di
"fg dim_pt Re-target source table
- :ﬂ? dss_fz
P 42 dss_sc Validate against database
..... 4 Fact Table Update Comments

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

6 Right click on dim_customer in the centre pane and select 'Alter table' from the drop down list.

File Edit View Browse Backup Jobs Indexes Doc  Reports  Validate Tools  Window

P @@ Web Links - @ | & | &» | & Scheduler | 4@ - | @ - _ | T &, B Import [
_/% Bmwser\<@ Sn::hEt::Il.JIvar\-,H

Metadata = I X Table validation list

- All Objects Table Mame Results

@™ Connection

Eﬁ Load Table

. L.[#® load_customer

&8 load_order_header
i 8 load_order_line
‘... load_product

% dim_customer
Alter table

Send to Excel

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.

dss->name - varchar(43), meta-»>c
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You are now ready to proceed to the next step - creating dimension views (see "1.9 Creating Dimension
Views" on page 29).

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 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:

i

Add a new meta data Object &J

Define the name of the new object and itz type.

Specific information for each object twpe iz defined in subzequent screens

Object Type | Dimension Wiew j AR

Mame of object |-:|im_u:uru:|er_u:|ate Cancel

= Make this change, and click Add.
2 The dim_order_date view property defaults have all been completed as necessary so click OK.
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dim_order_date table definition - Fa—

e .

Properties IStomge I Pumpose I Concept I Grain | Examples | Usage | Notes I

Table Name: Idim_order_date

Short Name. Must be unique and I

no more than 22 chars long:

Business Display Mame (EUL): Idim_order_date

Table Type: I‘v‘iew of a Dimensior vl

Description:

-~

Table Properties clauses:
{e.q. Partition)

Where Clause:

Get Key Function: I LI
Date table structurs last updated: Im 11:21:43.233

Date created in database: I

Date last updated in database: I

Mremonic (ELIL): I

oK I Cancel Apply
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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.

View column defimnition ﬁ

The column names for the wiew being created can be modified by filling in the
fallowming Farrn. |F the Default buttan iz pressed anly the artificial [zurrogate] ke Default

will be changed.
|

Remove colummn prefis; Add column prefis;

| == ||:|r|:|er_

Remove buziness display prefis: Add buzsiness dizplay prefis:
| == |n:nru:|er

Change column names for specific columns:

Qld column name: Mew calumn name:

||:a|en|:|ar_date . ||:|r|:|er_|:|ate|
| o |
| - |

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:

Create database table lﬁ

Lreate view + funu:timil

Dimengion Yiew dim_order_date haz been defined Create wiew |

Finish |

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. Choose order_date as below,

and click <--Add. Click OK.

Define view business key(s)

-

Select the business keys that uniquely identify each record in
the view.

tove them over to the business key list

Busziness key list

order_date

Colum list

]

< Add
[Gemso= |

Remove -»

order_cal_day_in_maonth
order_cal_day_in_week
order_cal_day_in_week_no
order_cal_day_in_year
order_cal_manth
order_cal_month_name
order_cal_manth_no
order_cal_quarter
order_cal_guarter_no
order_cal_week_in_year
order_cal_year
order_curent_cal_day
order_curent_cal_manth
order_current_cal_mtd
order_curent_cal_week
order_curent_cal_year
order_curment_cal_ytd
order_current_fin_day
order_current_fin_maonth
order_current_fin_mtd
order_curent_fin_quarter
order_curent_fin_week

order_curent_fin_year
arder. cure

order_fin_day_in_manth
order_fin_day_in_week
order_fin_day_in_week_no
order_fin_day_in_year
order_fin_manth
order_fin_mmonth_name
order_fin_manth_no
order_fin_period
order_fin_quarter
order_fin_quarter_no
order_fin_week_in_month
order_fin_week_in_year
order_fin_pear
order_financial_date
order_holiday_desc
order_holiday_flag

m

Cancel

Note: The Dimension Table object group dim_order_date icon in the left pane is a slightly different

color to denote that this is a dimension view.

6 Repeat steps (1) to (5) to create the dimension view dim_ship_date.
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In the left pane, double click on Dimension. The QAD Data Warehouse Designer screen should look like

this:
File Edit View Browse Backup Jobs Indexes Doc Reports Validate Tools Window Help
d @ Web Links -~ & | B | & | @& Scheduler | @ - | o - _ (T 9 B Import [flf ¥ 8 & z
/% Browser ", (I Scheduler x
Metadata + B X  Dimension :r', Data\Warehouse * 3 X
2% f"“'" Objects Dimension Name Short Name | TableTr «7 & &
- “1 CDHSECETH 22 dim_customer dim_customer Dimens Ew XA
- ;:‘ Tj - %% dim_date dim_date Time Di e s
.... " b tgaESb? < :ff dim_order_date dim_order_date Dimens T @
a re .
Normalized wn dim_product dim_product Dimens |=-07] dbo
e ) @ dim_ship_date dim_ship_date Dirnens 25 dim_customer
Dimension 5 . dim_date
dim_customer o5 dss_fact_table dss_fact_table Mappin i dim_product
dim date w8 dss_source_system dss_source_systern  Mappin Y elawrentidayide
dim_order_date - Z% dss_fact_table
dim_product - dss_parameter
dim_ship_date 2% dss_source_system
dss_fact_table =% |pad_customer
- load_order_header
dss_source_system ™ | .
. < T s == |oad_order_line
----- i, FactTable 5T Ioad_product
..... & Aggregate Results < &
----- B view | Object | Message -
""" “‘"" Olap C.ube ) ) d dim_date.week_end_flag, dim_date.holiday_flag,
""" ¥, Olap Dimension "] dim_date.holiday_desc,
----- 5 Export dim_date trading_day_flag,
[ | Procedure ) d dim_date trading_days_in_mth,
G- & Host Script [ dim_date.trading_days_so_far,
- 6 Index dim_date.dss_update_time
\j d From dim_date | m s
& Results| § Reports % DataW... | Source Br...
Ready Middle Pane: Dimension Development (WslWarehouse) Userld: dbe  Browse: DataWarehouse CAP MNUM SCEL INS

You are now ready to proceed to the next step - Defining the Staging Table (see "1.10 Defining the
Staging Table" on page 33).

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.

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.
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F

Add a new meta data Object

Defing the name of the new object and itz type.

Specific information for each object type iz defined in subsequent screens

Object Type | Stage Table

=}

MHame of object |$tage_$ales_detail

A0D

Cancel

e

3 Atable definition displays with all the necessary defaults completed.
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r b |
stage_sales_detail table definition I&

Properties ]Stomge] Mates ]

Table Name: |$:e_:e sales_deta

Short Name. Must be unique and

no more than 22 chars long: 2

Table Type: |Stage hd
Description: i
Update Procedure: | ﬂ Rebuild Regenerate
Custom Procedure: | ﬂ
Table Properties clauses: -

(e.g. Partition)

Date table structure last updated:  [2008-05-02 11:40:47.757

Date created in database: |

Date last updated in database: |

oK | Cancel

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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i

Duplicate celumn name

A, column 'order_number' already existz

To change the column name, edit and select Ok,
To zkip thiz column zelect Cancel

To add duplicate name zelect OF. withaut editing [duplicates
will need to be removed before the table can be created)

Cancel

er_number

[
_ Cancel |

-

Click Cancel 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.

The QAD Data Warehouse Designer screen should now look like the sample below. In the center pane
under Src Table you can see the source of each of the columns.

File Edit View Browse Backup Jobs Indexes Doc Reports Validate Tools Window Help
[ @ Web Links ~ & | 8 | =0 | @ Scheduler | 4@ - | 4@ - _ (T 9 DImport [l & @ & _ z
/% Browser ", () Scheduler X
Metadata = I x  stage_sales_detail columns ;}, DataWarehouse - 3 x
- % Al Objects Col name Display | Data type « 0
- B Connection W order_number order number numeric(12) P
(- E# Load Table p . . . H W g A H =
% Stage Table W order_line_no order line no numeric(4)
- %
= ) - W product_code product code numeric(B) r @
i 3 ctage_sales_detail ] i ] . . -
W unit_sale_price unit sale price nurmeric(3,3) =17 dbo
Data Store . . . T i
= Normalized W quantity quantity numeric(8) .| d!m_?stomer
Dimension W osales_value sales value nurmeric(13,2) _E. d!m_ a;e pos
. im_order_da
' Fact Table W tax tax numeric(3,2) =% dim_product
' Aggregate W order_date order date datetime dim_ship_date
F View W customer_code customer code numeric(f) dss_current_day_de
| Clap Cube W ship_date ship date datetime dss_fact_table
g, Clap Dimension W dss_update_time dss update time  datetime im TR
P Export dss_source_system
. xpor «[m ) load_customer
g Procedure load_order _header
| Host Script Results * B X load_order_line
J Index | Object Message » load_product
B dirn_ship_date  dim_date.trading_days_in_mth,
@ dim_date.trading_days_so_far,
dim_date.dss_update_time
-a dirn_ship_date  From dim_date
(o
- €| 1 3
& Results| § Reports % DiataW... | Source Br...

Middle Pane: stage_sales_detail columns Development (WslWarehouse) Userld: dbo  Browse: DataWarehouse CAP NUM  SCRL
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You are now ready to proceed to the next step - Including Dimension Links (see "1.11 Including
Dimension Links" on page 37).

1.11 Including Dimension Links

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

’@‘ TIP: Because changes have been made within the data warehouse, you need to refresh the source
table view in the right pane. Click the Browse menu then Refresh, or position the cursor in the right most
pane and press F5 or Ctrl-R (*R), or click on one of the tool bar refresh buttons.

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 center pane:
= dim_customer
= dim_order_date
= 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:
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File Edit View Browse Backup Jobs Indexes Doc Reports Validate Tools Window Help
P @ Web Links ~ & | 8 | 2| @ Scheduler | 4@ - | 42 - _ (T 9 DImport [l & @ # _ z
T Browser ", (i} Scheduler X
Metadata = & X stage sales_detail columns r& DataWarehouse - 3 X
B Al Objects Col name I Display | Datatype =+ o B &
BB Connection ) ; . . :
5 8 Load Table W quantity quantity numer?c(S] EeRALS
% Stage Tabl W sales_value sales value numeric(13,. -
B ge fabe v W otax tax numeric(9,2 T @
W stage_sales_detail .
) W order_date order date datetime =17 dbo
..... # Data Store ] =
W customer_code custormner code  numerici(@) im_customer
. . . dim_date
B % Dimension W ship_date ship date datetime T dim_order_date
_____ Y& FactTable W dim_customer_key dim customer ...  integer = = dim;:brodu::t
_____ & Agaregate W dirm_order_date_key dirm time key integer dim_ship_date
..... Hoview W dirm_product_key dim product key  integer dss_current_day_de
..... g Olap Cube W dim_ship_date_key dim time key integer dss_fact_table
..... 4. Olap Dimension W dss_update_time dss update time  datetime [ — :SSJJBI’BI‘HET:EI’ -
..... £+ Export i lss_souroe_sys m
- <[] s oad_customer
B &l Procedure load_order_header
- &l Host Saript Results > X load_order_line
B0 Index | Object Message - load_product
B dirn_ship_date  dirn_date.trading_days_in_mth,
@ dim_date trading_days_so_far,
dim_date.dss_update_time
Q dirn_ship_date  From dim_date
[
-1 [l | 3
g Resultsl g Report:] I'ﬁq DataW... lSource Br... J

Middle Pane: stage_sales_detail columns Development (WslWarehouse) Userld: dbo  Browse: DataWarehouse CAP NUM  SCRL

3 The stage table metadata has been defined, but the stage tables has not been created. To create the
stage table in the data warehouse, click on the stage table stage_sales_detail, then right click the mouse,

select

Create (ReCreate):
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IMetadata

- Al Objects

i Connection
B8 Load Table
|_:_| W Stage Table

TN sales_detail
- 58 Dimension Properties

,F ; . . v
D View
Bl g% Dimension View Storage
..... 4% Fact Table
----- H Data Store Display Columns
..... = Mormalized Display Indexes
..... & Aggregate .

Display Data

..... B view
..... &, Export Query table via Excel
..... Cub

“"_ HhE Report zero keys...
..... g Clap Cube
----- §, Olap Dimension Add Column
----- 1 Retro Copy Add Index
- & Procedure

= ) Regenerate Indexes
Bl 4l Host Script
- ¥ Index Re-Target source table

Validate against database
Mew Yersion
Create (ReCreate)

Delete metadata and drop table

Execute Update Procedure
Execute Custom Procedure

Process Takle via Scheduler
Object Documentation 2

Remove from Project

Add to Project
Check Out

Code b

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.

4 Double click on the stage table to select Properties.
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5 Under Update Procedure, choose (Build Procedure...)

7

stage_sales_detail table definition

Properties |Storc|ge| Motes I

Table Name: Istage_sales_deftail

Short name. Must be unique and

st les_detail
no more than 22 chars long I age_sales_deal

Table Type: IStage - I

Description:
Update Procedure: I{Build Procedure..) ;l Rebuld | Regenemate | Cursor Update
Custom Procedure: I |

e

-

Table Properties clauses:
{e.g. Partition)

Date table structure last updated:  |2006-01-05 14:04:32.000

Date created in database: |2'D'ID—1D—2|] 17:21:17 420

Date last updated in database: IZ'D'ID-W-ZD 17:21:17.420

QK Cancel

Apply

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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41

-

Define stage procedure type

Code can be generated for each of the following procedure twpes. There are
advantages and dizadvantages with each type, 2o please read the help if you
are unzure of the method to chooze.

Cancel
1. Standard curzor bazed update and ingert. Allovws detection of non unique Curzar
business key.

2. Curzor based zorted by the dimenzion business keys with the lowest Sorted Cursor
cardinality. Othenwize az per option 1.

3. Set bazed inzert. Azsumes bugsinesz key iz unigue. Mormally the fastest Se
method, but the least flexble.

4, Set based inzert followed by cursor on mizzing dimension keys, Assumes Set + Curzor
buziness key is unique.

b Set bazed insert from all zource tables [merge]. A zource table only needs o Set Merge
appear ohce. All zource tables must have the zame colurmn names.

[nzert hint; |T.-’-'-.BLEII:K [e.0. TABLOCK ]
[Ipdate hint: | [e.g TABLOCK. ]
[ Allow modification of the Where clauze [ Digtinct data select

EliE e

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.
A dialog box will display indicating that multiple source tables have been detected.
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F

Multiple source tables detected

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

'ou may wizh to update the stage table by joining multiple source tables Cancel

or by using multiple curgorg |, or even a combination of these two optionsz.,

Al this gtage anly ane cursor is supported.
If multiple curzors are to be uzed they will need to be added manually
Source Tables

. . .. . load_order_li
I the fallowing zcreen define the joing far the first cursar, IE:d_E:dz:_PLr;zder

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.
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=  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.

Provide Cursor mapping X
Cancel

Source Tables ‘From and Where' clause A5 join code generated v

Curgor Mame [if applicable): |Load

Define the jains [or edit the where clause).
To define a Join select bwo tables and press the \oin' button. Then select the join columnz from the dropdown ligts prezented.

-

4

Outer Jain Simple Jain W i?;;ﬂi::i:s

Select the columng that join the two tables. Select the column from the master table first.

|I0ad_older_|ine order_number - |I0ad_older_header | -
customer_code
order_date

ship_date

= This will create a join statement in the right hand window:
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Provide Curser mapping

Cursor Mame [if applicable]: |Load

Define the joins [or edit the where clause).
Tao defing aJoin select two tables and press the Join' button. Then select the join colurnng from the dropdawn lists presented.

==l

Cancel

Source Tables ‘From and “Where' clause AMS| jgin code generated W

FROM load_order_ line
LEFT OUTER JOIN load_order header
O load_order line. order_number = load_order header . order_numnber

4

Outer Join Simple Join ﬂ i?;;ﬂﬂ:;{s

Select the columns that join the two tables. Select the column from the master table first.

-

Inad_arder_line o v] |ead_order_heades

= 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 <--Add:
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Dimension Business Key definition

Business Keys for dim_customer Stage table colum list Cancel

Select the business key from the staging table that matches
each buzsiness key for this dirmension,

customer_code
Move them over to the business key list. They must be in the order_date
corect order to match the dimenzion business keys. order_line_no
order_nurmber
product_code
quantity

. . . . . zales_value
Dimenzion business keys Stage business kep list ship_date

taw

code customer_code d .
unit_zale_price

<-- Add
= Remaove --»

dim_customer

[ Mo waming if dimension joins do not succeed

[ Automatically add a new entry if ha valid dimension recard. Enter a text gtring and press Add Test to add a static buzsiness key

I “wirite detail log message when no dimension record match. Add Text |

Click OK.
= For dim_product, select product_code. Click <--Add. Click 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 <-
-Add. Click OK. (See sample screen below.)
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Define staging business keyl(s) |t

Select the business keps that uniquely identify each record in Column list
the Staging table.

customer_code Cancel
Move them over to the business ke list order_date
product_code

quantity
Business key list sales_value
ship_date
order_number tax
order_line_no unit_zale_price

<-- Add
Remove --»

W Include update statement

13 QAD Data Warehouse Designer now builds and compiles the update procedure. The results pane
shows any indexes that where created.
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14 The final step is the population of the stage table. Click on the stage table stage sales_detail, right
click and select Execute Update Procedure:

Metadata
o Al Objects
- Connection
ﬁ Load Table
|_:_|'fii Stage Table
L. stage_sales_detail
[l Dimension Properties
Eg.-.gé Dimension View Storage
..... 4K FactTable
..... #H Data Store Display Columns
""" 5 Normalized Display Indexes
..... B Aggregate :
..... 2 view Display Data
_____ &, Export Query table via Excel
""" "I;_ Cube Report zero keys...
..... g Olap Cube
..... g, Olap Dimension Add Column
----- 1 Retro Copy Add Index
- & Procedure
[]«,-.. Host Script Regenerate Indexes
- @9 Index

Re-Target source table

Validate against database

Mew Versicn

Create (ReCreate)

Delete metadata and drop table

Execute Update Procedure
Execute Custom Procedure

Process Takle via Scheduler
Ohbject Documentation r

Remove from Project

Add to Project
Check Cut

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

Results @

| Object | Message |
i (=] stage_sal Procedure Completed

- L stage1 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 48).

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, then refresh the
source table browser (right hand pane).

To create the fact table:
1 Browse the data warehouse connection again (or refresh the data warehouse connection):
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Data\Warehouze &3]
AlE EwREHEES
Y@

=0

(=8
[=n
(]

dim_customer

=E 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 i
m m

1

il
m

1

il i
m m

el i niied el
m m m m m

i

l '1‘| Data\"‘."ar&huu:&l Source Browser

2 Drag the stage table stage_sales_detail over from the right pane into the middle pane. The following
dialog is displayed:

Add a new meta data Object ﬁ

Define the name of the new object and itz type.

Specific information for each object tvpe iz defined in subsequent screens

Ohbject Type ADD

Mame of object  |fact_zales_detail 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:
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-

fact_sales_detail takle definition

Properties |St0|age| Language Mappingl Purposel Concept I Grain I Examplesl Usagel Motes |

Table Name:

Short name. Must be unique and
no mare than 22 chars long

Business Display Name (EUL):

Description:

Update Procedure:
Custom Procedure:

Table Properties clauses:
(e.g. Partition)

Get Key Function:
Date table structure |ast updated
Date created in database:

Diate last updated in database:

Ifact_sales_deiail

IFad_saIes_de'taiI

IFad_saIes_de‘taiI

Table Type: I Detail - l

|{Bui|d Procedure...}

-

Cursor Based Update

: |2006-01-05 14:05:43.000

IZ'D'ID—‘ID—ZD 17:21:17.460

IZ'D'ID—‘ID—ZD 17:21:17.460

Mremonic (EUL): I

oK

Cancel Apply

4  Select Create and Load to create and load the table now:

F

Create database table

Fact Table fact_zales_detail haz been defined

Create

Finizh
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5 Select the Business Key for the fact table. Choose order_number and order_line_number. Click <--Add

then OK:

Define fact businass key(s)

o |

Select the business keys that uniquely identify each record in
the Fact table. Mowve themn over to the Buziness key list.
MOTE: Set bazed updates can only be selected if no business
keyz are defined.
Business key lizt
order_number
order_line_no
< Add
Remove -»
-
[ Allow Where clause editing
-
r
Insert hintk: |TAB LOCK [e.q. TABLOCEK )
Update hint: | [e.q. TABLOCK, )

Column list

x|

customer_code
dim_customer_key
dim_order_date_key
dim_product_key
dim_ship_date_key
order_date
product_code
quantity
sales_walue
ship_date

tax

unit_zale_price

Cancel

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

File Edit Wiew Browse Backup Jobs Indexes Doc Reports Validate Tools Window Help
eb Links - B cheduler | o « | @ ~ 1 Import ] & @ B _ -
[ @ Web Links ~ @ | & | & | & Schedul . S, & Importt lj & . -
. Browser ', (§j Scheduler x
Metadata - 00X fact_sales_detail columns :&: DataWarehouse -« 0 X
=@ All Objects Col name Display I Da~ «¥ By M
- ™ Connection & Tl
- arder_number order number nu = %3 x|
8 - EvRAEZT YD
;:d-r:b:: A order_line_no order line no nu o0 o
" Stage Table [ o
' Data Store A product_code product code nu -XF dim_customer
Normalized A unit_sale_price unit sale price nu| = = dim_date
Dimension A quantity quantity nu dim_order _date
"% Fact Table A sales_value sales value nu dim_product
. B tax tax nu dim_ship_date
b i fact_sales_detail & order_ dat der dat dal dss_current_day_details
_____ & Aggregate order_date order date a dss._fact_table
..... o view A& customer_code customer code  nu dss_parameter
..... () Olap Cube A ship_date ship date da dss_source_system
..... ‘.,: Olap Dimension A dim_customer_key dim customer ... int _ : fact_sales_detail
..... &5, Export *‘_‘|-|;T| = : = - : e load_budget
- Procedure — load_customer
TJ Host Saript Results ~ O x load_forecast
- & ost Scrip @| Obje |Message | pis load_order_header
B @ Index = =T load_order_line
@ =) fact Procedure Completed load_product
@ L 1 fact_sales_detail updated. 21 new stage_budget
records. 0 records updated. (3 stage_forecast
I8 =T stage_sales_detail
l £ Resultsl = Flr:port:‘ l % DataWarehou... l Source Browser J
Middle Pane: fact_sales_detail columns Development (WslWarehouse) Userld: dbo Browse: DataWarehouse CAP MNUM SCRL INS

You are now ready to proceed to the next step - Switching to Diagrammatical View (see "1.13 Switching to
Diagrammatical View" on page 53).
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1.13 Switching to Diagrammatical View

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

created. To switch to the diagrammatical 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:

Select Star Schema view or Tracking diagram

=)
Select a Fact table to be drawn as a star schema:
|| j % Cancel

Select a Table to draw source tracking:

| -] %

Select a Table to draw data join track back:

| =l 23

Select a Table to draw a track fonward diagran:

| v| A

Select a Table to show linked tables: Hops:

Select aJob to show dependencies

| -] %

Click OK.
The diagram looks like this:
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File View Tools Window Help

P 2 Q@ R@-I>I 0| R

T Browser/ £» Diagrammatical View

a3
d
dim_customer

#*

dim_order_date

&
fact_sales_detail

*

dim_ship_date

3
dim_product

»

m

_“'@\_ 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
Q 2| 9 B@- >3 ale,

¥ Browser,” == Diagrammatical View

m

= =
THECTETEE load_order_header

W
stage sales_detail

Y
fact_sales_detail

% =
order_line (WSLTUTORILAL| load_order_line

4 | 1

_”@\_ TIP: To close the diagrammatic view click on the Browser Window icon at the right-hand end of the
toolbar.

You are now ready to proceed to the next step - Producing Documentation (see "1.14 Producing
Documentation" on page 56).
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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:

-
Documentation Creation Opticns

Touge a cugtom ook and feel add your own kainStyle, oz file into the destination directory.

ZZ
IJzer and technical docurnentation will be created in HTML farmat in the destination directar. oK

Cancel

Do wou want bo link in any custorm HTML pages?

Do wou want bo include current file group uzage?
[t will bake longer to create the documentation,

Do you want to include shadows on the diagram boxes?

Do you want bo create impact analyziz on load tables?
[t will bake longer to create the documentation,

Do you want to replace the existing style sheet?
Do not tick, thiz bowx if you utilize a custom style sheet.

Do wou wizh to limit the complexsity of the diagrams?
Select the masimun number of process steps to dizplay in
the source diagrams.

Docurnentation title [e.g. D ata Warehouse]: |D ata ‘W arehouse

Howw would you like the columns sorted? * Colurmn Order

[ Links
v Sizes
" Calumn Mame  Business Mame
Iv Shadow
v Irmpact

[ Replace Style Sheet

_—c

-

Leave these options unchecked and click OK to proceed.

The documentation runs:
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Documentation Progress @

Overall progress

Step

|Dimensiu:uns

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

Doc | Reports  Validate Teools  Window
i &  Create Documentation... h]

| Ll 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 57)

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 hand pane.

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

3 Drag load_product from the right hand pane into the middle pane.
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4 Accept the default name of ds_product and click ADD.
5 Click the Rebuild button.

ds_product table definition

Properties IStmage I Purpose I Concept I Grain I Examples I |sage I Notes I

Table Name:

Short name. Must be unigue and
no more than 22 chars long

Business Display Mame (EUL):

Description:

Update Procedurs:
Custom Procedure:

Table Properties clauses:
(e.g. Partition)

Get Key Function:

Diate table structure last updated:

Date created in database:

Date last updated in database:

Ids _product

Ids _product

|d5 _product

Table Type: IData Store vl

I""‘ Create New Procedure =™

Rebuld | Regenerte |

e

—

|2'D1D4]B—1B 13:18:10.077

Mnemeonic (ELL): I

oK

Cancel

Apply

Click Create and Load.

Create database table

%% |

Data Store ds_product haz been defined

Create and Load |

Create

Finizh
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7  Select the options as shown below and click OK.

-

Define Data Store procedure type and options

— Procedure Types

Cancel

L = |
oK |
Frocedure type Set - Previous build was : Set |
9|

— Build Options

[™ Process in batch

[~ Distinct data select

[ Include delete before insert

[~ Include initial load ingert

v Include update statement W Changed rows only IEgcep[ vl

Update hint: ITABLDEK [e.0. TABLOCK )

¥ Includs insert statement ¥ Mew rows only IE:.;CED[ vl

Insert hint: ITABLDEK [e.q TABLOCK )
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8 Select code as the business key and click OK.

g

Define Data Store business key(s) | = |
Select the business keys that uniquely identify each recard in Colurnn list g, I
the Diata Store table.

ove them ower to the buziness key list

Businezs key list

code

<= Add |
Remave --» |

description
prod_araup
prod_line
subgroup

Cancel |
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9 Click OK for Source Table mapping.

-
Source Table mapping

Define the joinz [or edit the join clause).
To define a Join select two tables and press the Join' button. Then select the join columns from the dropdown lists presented
Source Tables ‘Ansi Join' Clause

Cancel |

[load_product] FROM [load product] load product

"where' Clause

Outer Jain | SimpleJoinl 2'

'Group By' Clause

10 Data should now be loaded into the the ds_product table.
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 3)
= Successfully completed Creating a Fact Table (see "1.12 Creating a Fact Table" on page 48)

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........ccoveiererirenisieeeee e 64
2.2 Making a Connection to WIindOWs...........cccccoereneneneniennnne 67
2.3 Loading Tables from Flat Files.........cc.ccooviiiiiiniiiiiieee 70
2.4 Creating Stage Tables ......ccooeiieiiieeeee e 75
2.5 Creating Fact Tables ... 77
2.6 Rollup / Combined Fact Table..........ccoeoiiniininiiciee, 79
2.7 Aggregate TablesS .......cccveieiiiiie e 82

2.8 Creating a Customer AgQregate........cevververereresesnsienseinens 84
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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:
File View Tools Window Help
P 2| Q@ R@- >3 0%

T Browser/ == Diagrammatical View

e
-]
dim_customer

m

X

fact_sales_analysis

E ®
dim_ship_date dim_product
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Aggregate:

a

File View Tools Window Help

. Browser/ == Diagrammatical View

»

3

dim_customer

&

agg_sa_customer

*

dim_ship_date

m

4

L

| r

Ready

Middle Pane: Object Results Development (WslWarehouse) Userld:

dbo Browse: Mo source system CAP NUM SCRL INS
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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.

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.
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This tutorial starts with the section Making a Connection to Windows (see "2.2 Making a Connection to
Windows" on page 67).

2.2 Making a Connection to Windows

This follows a similar process to the earlier connections (see "1.6 Creating a Connection™ on page 12)
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.

1 Logonto QAD Data Warehouse Designer.

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

Select File | New, or right click the Connection object and select New Object.
Enter Windows in the 'Name of Object' text box and select Add.

Enter the Connection properties as below:

Connection properties

g b~ WODN

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
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.




68

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

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:

-

Windows definition

Connection Properties INotes |

Data Warehouse Il
Connection Name [Windows g
Connection Type I‘Mndows ;I
Host Mame I ;I
Waork Directory |c:\temp
Database 1D (SIDY) I
Database Server I
Windows User |D | Password I
DS User ID Jdbo Password |
Data Type Mapping Set I{De{auh) ;I
QK Cancel Apply
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Sample Oracle properties:

-

Windows definition

Connection Properties | MNotes I

Data Warehouse -
Connection Name I'Imndows g
Connection Type I'lmndowg j
Host Name I ;I
Work Directory Ic:\iernp
Database D (SID) |OHEL
Database Server I
Windows User ID I Password I
DSS User ID |dssdemo Password |~
Data Type Mapping Set I{De'fault} ;I
QK Cancel Apply
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Sample DB2 properties:

Windows definition

Data Warehouse

Connection Name

Connection Type

Host Name

Work Directony
Database 1D (SIDY)
Database Server
Windows User [D

DS5 User ID

Data Type Mapping Set

Connection Properties lNgtes ]

-

[Windows

|‘.".|'inc|0ws

Password |

Password |

| (Defautt)

oK

| Cancel | |

e

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 70)

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.
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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.

Windows -« 4 X
W H o Ew R

TP

..... & Program Files <
----- & ProgramData

----- * Recovery

----- * RECYCLER

----- & resyded

----- & Shared

----- & System Volume Informat
=g TEMP

m

----- ] budget.trg

----- | budget.txt

----- | forecast.trg

----- | forecast.txt

----- ] wsl_load_budgetl.a
----- ] wsl_load_budgetl.b
----- ] wsl_load_budgetl.c
----- ] wsl_load_budgeti.e .

"

F m 3
I3 DataWareh... | Source Browser

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 meta data Object |3

Define the name of the new object and its type.

Specific information for each object type iz defined in subsequent screens

Object Type  |Load Table =l

Mame of object |I|:|a|:|_l:|uu:|get Cancel

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 lth

A Scnpt bazed load places control and management of the extract
procezs in the script which can be tailored. It iz the best method for
more complex data loads.

A single data column scrnpt based load rezultz in the majority of the
work, occurring in the D ata ‘\wWarehouse. The column parging can
be performed in the post load procedure.

A column parzed zonpt bazed load rezults in the column parzing Script load [columns parzed) |
being performed on the host system in the defined script az part of
the lnad process.

Script load [zingle data column] |
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w

Note: For SQL Server and Oracle, file loads are also available in this dialog:
Specify the type of Load required lﬁ

A File bazed load places control and management of the extract
process in the Scheduler. It is the best method for mozt zsimple data
loads.

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

& column parzed file bazed load results in the column parsing being File: load [columrs parsed) |
performed on the host systemn az part of the data load process.

File load [zingle data calumn] |

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

A, zingle data column zcnpt based load rezultz in the majority of the
work, occurning in the Data Warehouse. The column parging can
be performed in the post load procedure.

& colurmn parsed script bazed load results in the column parzing Script load [columns parsed) |
being performed on the host system in the defined script az part of
the load process.

Script load [zingle data column] |

e

From the definition dialog that displays select OK.
From the data load wizard enter a comma (,) in the Column Delimiter field
As the first row is a header, place a check in the box and click OK:

Data load Wizard

First rows from the file

1002,278,185,409.92,02-JUN-2000 Cancel
1008, 228, 80,978 52, 02-UN-2000
1003227 62 572 42 30-4PF-2001
1007227 96, 756,17 20-4PR-2001
1004,226,40.218.00,05-N0Y-2001
1006, 226,40.618.00,05-N0Y-2001
1009.225,74.940 24 04-APR-2002
1002,225 74 163 97 04-4PR-2002
100, 225,40.618.00,04-4PR-2002
100722598, 766,17 04-4PR-2002
1004,225, 74,402 54 04-4PR-2002
1003, 224 15,134 85, 15-NOV-2001
1008, 22415177 34 15-NOV-2001
1001, 224 15,153 50, 15-NOY-2001
100122374 512 46,1 3AUG-2000

Ok |
product_code,customer_code budget_quantity, budaget_sales_value budget_date -
9|

m

1009,223,29,369.17 13-AUG-2000 -

Calurnn Delimiter ,7 Mo column.delimiter will ir_'!itiate width based parzing Decimal code
CHAR[nn) ingerts an asci character [e.g. CHAR(I) = tab)

First raw iz a header: v

IF no record delimiter is specified a newline or carriage return, newling is assumed.

Record Delimiter. For & fixed width record enter Fli nnn where ninn iz the record width
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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:

-

Data load Wizard - Column definition

Calurnm Crata

File C1ata

product_code
1002
1008
1003
1007
1004
1006
1009
1002
1006
1007
1004
1003
10n=

m

product_code.customer_code budget_quantity budget_szales_value budget_date

1002,228,185,409.92,02-JUN-2000
1008,228,80,978.58,02-JUN-2000
1003.227 6257242 30-4PR-2001
1007.227 98.766.17 30-4PR-2001
1004,226,40,218.00,05-M0Y-2007
1006.226,40,613.00.05-N0Y-2001
1009.225.74,940.24.04-4PR-2002
1002,225,74,163.97 04-4PR-2002
1006.225,40,613.00.04-4PR-2002
1007.225,98,766.17.04-4PR-2002
1004,225,74,402.54,04-4PR-2002
1003.224,15,134.85,15-N0Y-2001
nna >24 15177 34 1R-MM-20m

Dizplay decimal character values |

Calurnr M arme: |pmduct_code

Buziness Display Mame: |produ-:t code

Data Type: |integer

~| ¥ Huls

|£ 1

Add

Cancel

Back

Conversion: |

Jel

Business Definition:

© 00 N O

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.

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.
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11 The results display:

File Edit View Browse Backup Jobs Indexes Doc Reports Validate Teools Window  Help
[ @ Web Links -~ @ | 8 | =0 | @& Scheduler | 4@ - | 4@ - _ (T 9 DImport [l & @ & _ z
/% Browser ", (i} Scheduler X
Metadata = 8 X Load Table 4+ Windows - B x
= ¥ All Objects Load Table Name | Connection o« B
- "™ Connection -
5% load_budget Windows = e A
- ERXRAET YD
- B Load Table &4 load_customer Tutorial (OLTP) — —
[ % Stage Table 5 load f " Wind LJ Administrator o
.4 Data Store oad_forecas in -ows i:.-:‘ Application
T Normalized -Fﬁ Ioad_order_l'?eader Tutor!al (OLTP) E—:‘ DE2
[].":{; Dimension & load_order_line Tutorial (OLTR) t) Doclmages
G % FactTable 5 load_product Tuterial (OLTP) - Orade
- - Teradata
i i fact_sales_detail &g Tutarial
. 1 Aggregate
j:’ Wiew
... g} Olap Cube
. Igl, Olap Dimension
. 4%, Export |
. ] T 3
.. B Proced i
Bl = roce UTE - ] forecast.txt
[]""E‘_ Host Saipt Results bl -] AddFlow4.ocx
M- Index | Object Message - -] adm.chm
@ load_forecas -] adm.exe
= load £ ) -] adm_logo.bmp
"“_‘ oag_torecas mmmmmees -] adm_prev.exe
@ load_forecas 0 -] dba.chm
@ load_forecas ﬂ dba.exe
= hie.exe
@ load_forecas (1 rows affected) |i| 7 license readmertf T
- [+ 1] 3
& Results| § Reports % DataWarehou... | Source Browser
Ready Middle Pane: Load Table Development (WslWarehouse) Userld: dbo  Browse: Windows CAP NUM SCRL INS

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

page 75).

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 33).

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

the middle pane.

a b~ WwN

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

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

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

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 Indexes Doc Reports Validate Tools Window Help
[ @Weblinks - & | & | 5 | @ Scheduler | 7 - | o7~ _ ' TF 9 DImport [l ¥ @ # _ -
/% Browser ", (I Scheduler x
Metadata = & X stage forecast columns <k DataWarchouse - B x
- B Al Objects Col name | Display | Datat «» B
™ Connection e ;
roduct_code roduct code intege . .. = o g W
d Load Table p P - P . * =W BRE=ZITYTD
W customer_code custormer code  intege -
- % Stage Table o f ¢ i . ¢ G int B~ dbo
) W forecast_quanti orecast quanti... intege -
% stage_budget @ t-q | tyl ; tq | 9 =5 dim_customer
% stage_forecast W forecast_sales_value orecast sales v.. numé - TE dim_date
P ; W forecast_date forecast date dateti | i = dim_order_date
L. 9§ stage_sales_detail =3
_____ §§ Data Store W dim_customer_key dirmn customer .. intege IE' dfmjff’du'-'t
..... T Normalized W dim_product_key dim product key  intege = jlmjhlp—datj detai
- ) ] W% dim date k dim ti k int - =% dss_current_day_details
G- 52 Dimension W' dim_date_key im time key intege I dss._fact_table
[ J& Fact Table W dss_update_time dss update time  dateti =% dss_parameter
----- & Aggregate 5% dss_source_system
..... iew ct_sales_detail
B view fai les_detail
_____ i) Olap Cube g - load_budget
@ ) . - load_customer
----- & Olap Dimension =
£ Results > 0 X =% load_forecast
""" & Export =% load_order_header
= | Obje... Message - - — -
[ | Procedure Q ! J : load_order_line
[ & Host Script @ (=l stac Procedure Completed % load_product
Bl @ Index @ L 1 stage_forecast updated. 18 new records. =% stage_budget
0 records updated. [ stage_forecast
= 5% stage_sales_detail
& Results| § Reports % DataWarehou... | Source Browser
R Middle Pane: stage_forecast columns Development (WslWarehouse) Userdd: dbo  Browse: DataWarehouse CAP NUM SCREL INS

You are now ready to proceed to the next step - Creating Fact Tables (see "2.5 Creating Fact Tables" on
page 77) for these two new stage tables.

2.5 Creating Fact Tables

Double click 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.

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

O O WDN B
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Define fact business key(s) |t
Select the business keps that uniquely identify each record in Column list
the Fact table. Move them over to the Business key list. -

budget_gquantity Cancel
MOTE: Set based updates with business keys defined will build 'J_U':lEIELSE'h?S_\"E"U'3
a merge update. dim_customer_key
dim_date_key
Business key list dim_praduct_key
budget_date

customer_code
product_code

<-- Add
Remove --»

[™ Set bazed inzert

[ Allow Where clause editing
-

I~ Minimal logaing [if possible)
-

7  Click OK.

8 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 Backup Jobs Indexes Doc Reports Validate Tools Window Help
P & Web Links -~ & | 8 | 2= | @ Scheduler | 4@ - | o - _ (T S SImport [flf & # # _ z
/% Browser ", (j Scheduler x
Metadata w I X Fact Table & DataWarehouse + 3 X
- % Al Objects Fact Table Name Short Mame « B i
[]—--"“1 Connection .
A fact_budget fact_budget = e @ Dy =
[~ B8 Load Table , J J EwRAB=TTD
A& fact_forecast fact_forecast =
G- % Stage Table T les detail £ les detail -7 dbo -
----- i Data Store & fact_sales_detal act_sales_detal =T dim_customer
----- =F Normalized i dim_date
. ) - 2= dim_order_date
- Dimension -
! b -Z= dim_product
= Far:tTa = dim_ship_date
- % fact_budget dss_current_day_details
- g fact_forecast dss_fact_table
o g fact_sales_detail dss_parameter
..... & Aggregate dss_source_system =
..... o view 4 m L =E fact_budget
----- (g} Olap Cube Results > o x fact_forecast _
----- 4 Olap Dimension ) Obje...| Message & = fact_sales_detai
\} : = load_budget
""" Export [ fact_forecast_idx_A created load_customer
- & Procedure @ Procedure Completed load_forecast
[ &l Host Script k-2
- = 1 fact_forecast updated. 18 new records. Ioad_order_header
G- G Index [ 0 records updated load_order_line
' load_product
i - stage_budget -
& Results| ¥ Reports % DataWarehou... | Source Browser
Ready Middle Pane: Fact Table Development (WslWarehouse] Userld: dbo  Browse: DataWarehouse CAP NUM SCEL INS

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

Fact Table" on page 79)

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 Click on the Fact Table object in the left pane and refresh the Data Warehouse connection in the right

2

pane.

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 Finish 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:

= customer_code
= product_code
= order_date
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= 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

4 Inthe 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).

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

6 Inthe left pane, right click on fact_sales_analysis and select Create (ReCreate).

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

8 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;

Define Rollup date dimension and column

Identify the Orate dirmersion that will be used as the basiz for the rollup.

Then zelect the column that thiz fact table rollz up to [e.g. Cal_kaonth)

. . ' . Cancel
If no date rollup is required. Select the date dimenszion key az the rollup column.

Date Dimenzion Raollup Calurin

dim_ship_date j zhip_cal_month

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

Fact: fact_sales_detail

Select the date dimenzion key to be uzed for the rallup of this fact table
Cancel

Drate dimenzion Key

For fact_budget choose dim_date_key and click OK:

Define rollup date dimensicn and column

Fact: fact_budget
Select the date dimenzion key to be uzed for the rallup of this fact table

i

Cancel

Drate dimenzion Key

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:

File Edit View Browse Backup Jobs Indexes Doc Reports Validate Tools Window Help
[ B Weblinks - & | B | 2| @ Scheduler | 4@ | o - _ i T & Dimport [l] & @ @& _ z
/% Browser ", () Scheduler x
Metadata ~ I X fact_sales_analysis columns ;l-( DataWarehouse - 0 X
- % Al Objects Col name | Display | Datatype o+ ™ 4
B Connection = . . )
A quanti uanti numeric(g) = ar BB O g T
[l 58 Load Table = a o a i . Ew R A S
& sales_value sales value numeric(l3,
[ % Stage Table o . @
# Data Sto A tax tax numeric(3,2 r
... & re o ) . r
= Normalized A dim_customer_key dim customer .. integer B-7 dbo -
s & 1 - ; -ZE dim_customer
B3~ %2 Dimension ;{ dfm_pr.oduct_key d?m Froduct key fnteger T 4 date
B3 FactTable ;{ dlm_shlp_datel_key dirm time key. !nteger = dim:order_date
! R fact budget & budget_quantity budget quantity  integer -TF dim_product
“H fact_forecast & budget_sales_value budget salesv... numeric(5.2 | L. = dim_ship_date
4K fact_sales_analysis & forecast_quantity forecast quanti... integer E dss_current_day_de|=
i i fact_sales_detail & forecast_sales_value forecast sales v... numeric(d,2 - dss_fact_table
. @ Aggregate A dss_fact_table_key dss fact table k...  integer SSSJ:arameter "
) o . . . =5_source_system
3:!’ View & dss_update_time dss update time  datetime ey
:4-‘ Clap C.LIbE . a1 [P T = fact_forecast
- 4, Olap Dimension 2% fact_sales_analysis
&% Export Results > X - Z% fact_sales_detail
[l | Procedure | Object |Message o =% load_budget
] i =% load_custo
[]mﬂf Host Script @ f1 fact_sales_analysis ( fact_forecast ) data - Iz:d_ﬁfec:sir
-9 Index inserted for date key 20020401, Inserted 5 rows, || =T
-4 i 2
& Results| ¥ Reports % DataWar... | Source Bro...
Middle Pane: fact_sales_analysis celumns Develepment (WslWarehouse) Userld: dbe  Browse: DataWarehouse CAP MUK SCRL

You are now ready to proceed to the next step - Aggregate Tables (see "2.7 Aggregate Tables" on page 82)

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.

“@“ 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).

2 From the right pane drag fact_sales_analysis into the middle pane, changing the name to
agg_sa_product.
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Add a new meta data Object |3

Define the name of the new object and its type.

Specific information for each object type iz defined in subsequent screens

Object Type |.-'l‘-.ggregate j ADD

Mame of object |agg_sa_pru:uduu:d Cancel

3 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.

7 Select dim_ship_date_key as the date dimension key

Define date dimension key

==

Select the date dimenzion key to be uszed for the updating of thiz agareqgate table
Thiz key must exist in both the aggregate and fact table and identifies what to Cancel
replace it the aggregate when there have been changes in the fact table.

Drate Dimension Key

8 Click OK and update the table.
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’@“ 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 Indexes Doc  Reports Validate Teools Window Help
QA @ Weblinks - @ | |8 | 2| (& Scheduler | &2 = | @~ _  F S SlImport ] & # & _ z
/% Browser ", (; Scheduler x
Metadata ~ R X Aggregate columns % DataWarehouse > & x
- % Al Objects Col name | Display | Data type o B i
- ™ Connection . - . :
& quanti uanti numeric(8) L oar @ OGP ae T
- B8 Load Table . Y i Yy ) =R
+ Staoe Tabl & zales value sales value numeric(l3,
- "lf o tgaESb: . & tax tax numeric@2 T €]
""" 2 3 re . . . r
= normalized & dim_product_key dirn product key  integer B~ dbo -
""" = i : T ; -2 dim_customer
£ dmdindieiey ek | e
[ FactTable ) 9etq Y 9=t t 9 RPN = dim_order_date
B8 Aggregate & budget_sales_value budget sales v... numeric(5,2 2% dim_product
i o agg_sa_product & forecast_quantity forecast quanti... integer | L = dim_ship_date
..... H view & forecast_sales_value forecast salesv... numeric(5,2 =T dss_current_day_de E
_____ () Olap Cube P n dss_fact_table
88 ) ) dss_parameter
----- ‘& Olap Dimension
&, Bxport Results > 3 x dss_source_system
..... - p : @) Object | Message g fact_budget
Bl &| Procedure - fact_forecast
[ & Host Script ] ¢] Date: 20010201 Deleted: 0 Inserted: 4. .I% fact_sales_analysis
B Index G ¢1 Date: 20010401 Deleted: 0 Inserted: 2. -IE fact_sales_detail
@ z1 Date: 20011101 Deleted: 0 Inserted: 5. = :"ag—b“die"
< -== load_customer
7] ¢ Date: 20020101 Deleted: 0 Inserted: 1. E‘ =% load_forecast i
@ z1 Date: 20020401 Deleted: 0 Inserted: 5. Blc—m—— o
& Results| § Reports % DataWar... | Source Bro...
Read: Middle Pane: Aggregate columns Development (WslWarehouse) Userld: dbo  Browse: DataWarehouse CAP NUM SCRL INS

You are now ready to proceed to the next step - Creating a Customer Aggregate (see 2.8 Creating a
Customer Aggregate" on page 84)

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.
2 The following screen displays.
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Verzsion definition

Create werzion for Agaregate agg_sa_product
. Cancel
Include associated -

procedures/zorpts

Wersian name of  |copy of agg_sa_product for butorial 3
zhort description:

Detailed

Dezcription:

Fetain until Wednesday, 2 May 2018 =

3 Enter a name for the new version and click OK.
4 Inthe left pane, right click on Aggregate and select New Object (from Version):
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MMetadata
Bl & Al Objects
. Connection

-8 Load Table
% Stage Table
¥ Data Store
== nNormalized

%2 Dimension
- % Dimension View
G- & FactTable
SB¥ @ Aggregate
e B Mew Object
..... Wiew . N .
ﬁ; ' Mew Object (frem Versicn)
..... (&1 |:||ap d
..... :*: O|ap Ol EXFIEI"IEI
----- £5, Expord
- "'E Procen Mew GFDLIFI
& &l HostS Mew Project
H-§ Index
B8 Retro Project properties
Rename project

5 Double click on the name agg_sa_product to select it.

Create an object from a Version @
Original Object Hame | Drescription of Yerzion | D ate Created |
B agg_sa_product Auto verzion on create by WhereScape QuickStart 2008-05-02 13342981,

za_product copy of agg_ga_product for tutorial £ 2008-05-02 13381700,

Double click on the aoriginal object name of the verzion to be uzed as the basiz of the create.
Then change the object name if the object still exists, and Create

Short name [max 22 chars]: |agg_sa_produ Cancel

6 Change the name and short name to agg_sa_customer. Click Create.
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Create an object from a Version et
Object Type:  |Aagregate ﬂ
Original Object Hame | Dezcription of Wersion Yerzioned D ate |
& agg_sa_product Copy of agq_za_praduct for tutarial 2 2009-09-01 15:06:53.53. .
& agg_sa_product Auto verzion on create by WhereScape QuickStart 2009-05-01 15:06:43.06...
B agn_sa_customer Auto verzion on create by WhereScape QuickStart 2003-09-07 15:05:45.86...

MHew Object Mame:

Short name [max 12 chars]:

Click. on the original object name of the werzion to be uzed ag the basiz of the create.
Then change the object name if the object stil exists, and Create

|agg_sa_customer

|agg_sa_cust

Cancel

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...).

Select dim_ship_date_key as the date dimension and click on OK.
Update the table using the right mouse menu from the table name.
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Your QAD Data Warehouse Designer screen should look like this when you have finished:

l

"y

Results l & Reports ‘

File Edit View Browse Backup Jobs Indexes Doc  Reports Validate Tools Window Help
Q @ Weblinks ~ @ | 5 | &= | (@& Scheduler | 4@ ~ [ @ - o i T & SImport [l & 8§ & . -
T Browser *, (; Scheduler
Metadata ~ & X agg_sa_customer columns b DataWarehouse ~ % X
- % Al Objects Col name | Display | Data type | «* & &
]rﬁ Connection ﬁ; - . .
- uantr uantr numeric(d) &P -
- B8 Load Table & a o i & . WA=
. # Stage Table zales_value zales value numeric(l3,2)
e 4 Data Store ﬁ)téx tafx -numeric(Q,Z]
== normalized f dim_customer_key dirm customer ...  integer -
[]'":'i'_; Dimension # dim_ship_date_key dim time key integer agg_sa_msi;om
; b & budget_quantity budget quantity  integer e
[ % FactTable ) dim_customer
B8 Aggregate & budget_sales_value budget sales v... numeric(13,2) s
o agg_sa_customer &' forecast_quantity forecast quanti.. integer -2 dim_order_date
Jf agg_sa_product f forecast_sales_value forecast sales v... numeric(13,2) == dim_product |7
_____ View . = - dim_ship_date
) dss_current_da
----- Olap Cube o e o
s ss e
..... "‘ Olap Dimension gesults i dss]:ara_rneter
N | Object | Message -
----- (.,:-, Export . | d | 9 | dss_source_sys—
- & Procedure [ ar] Date: 20010201 Deleted: 0 Inserted: 2. fact_budget
- &l Host Script (7] a1 Date: 20010401 Deleted: 0 Inserted: 1. fact_forecast
& @ Index @ a1 Date: 20011101 Deleted: 0 Inserted: 2. P P
- | - fact_sales_detz
[¥) ar] Date: 20020101 Deleted: 0 Inserted: 1. T load_budget
@ ar] Date: 20020401 Deleted: 0 Inserted: 1. e

a4 mn I

l % DataW... 1 Source Br...

Middle Pane: agg_sa_customer columns  Development (WslWarehouse) Userld: dbo  Browse: DataWarehouse CAP MUM  SCRL
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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 3)
= Successfully completed Creating a Fact Table (see "1.12 Creating a Fact Table" on page 48)

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........ccoveiererireninieiee e 90
3.2 Creating and Schedulinga Job..........ccocoiiiiiiiiiie, 91
3.3 AddING TaSKS ...cuveiiieieieiceie e 92
3.4 Task DePeNdENCIES ......ccccvreerieieriererieeieeee e 95
3.5 Editing a Scheduled JOD.........cccocoiiiiiiiiiice, 96
3.8 JOD RESUIES ... 98

3.7 Diagrammatical View for JobS..........ccccevveverievieniniin s, 100
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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

The tutorial starts with the Creating and Scheduling a Job (see "3.2 Creating and Scheduling a Job" on
page 91) section.
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3.2 Creating and Scheduling a Job

T

To schedule a job click on the scheduler window button = 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'

. This will open the scheduler

Job Definition

S5

Job Name: Daily Update oK. |
T Cancel

Rl e Thiz jobs runz the daily data warehousze update 4
Frequency: Hald -
Start D ate; Friday . 2 May 2008 &

v oooo
Start Tirme: 15400 pm -] Q0ao

o o o [~ Fil™ Satl™ u

tax Threads: 1
Scheduler: |Uni:-: Prefemed j

Dependent On:

Parent job | Feq. | Look back [minz.] | b &, weait [mins. ] |

Add parent job

Logs retained: 0

automatic delete and archive occurs. 0 = keep all logs [default action)]

This field lets you set the number of logs that are retained for this job befare an

The fallowing two fields are optional. They are executed after the job completes and therefore need to reflect the scheduler environment. [i.e. Unis or
Windows). The special waniables $J0B_KEY$, $J0E_SEQ$ 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:

Femaove parent

Success command:

Failure command:

2 Click OK.

You are now ready to proceed to the next step - task selection (see "3.3 Adding Tasks" on page 92).
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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
2
3

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

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 left hand pane.

Double click on the Dimensions object group.

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

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 left hand pane.

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 left hand pane.

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

Position on the second fact_sales_detail object in the left 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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& fact_sales_detail

Frocess 17.10
Process 18.10
Crop
Create
Truncate
Initial Build

Crop All Indexes

Pre Drop Indexes

Load

Custom
Update
Execute

Process

Build Indexes

Build All Indexes

Analyze

Quick Analyze
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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

x|
a
Respace ordar

Object ction e To add after an object, first %

5 load_customer Process 1010 select it in the left hand pane. 2 Load Table

54 |oad_product Process 1010 [ % Stage Table

158 load_order_header Process 1010 Femove > i Data Store

158 load_order_line Process 1010 Momalized

p_— o

% dim_customer Frocess 11.10 Add B 5% Dimension Viw

53 &= - 4% Dimenzion

@b dim_product Process 11.10 e -

o5 dim_date Process 11.10 adane- | |0 f:’ d!m_zutstomer

W stage_sales detall Process 2w — | f‘: fm_ =
fact_sales_detail Process @ T o6 dm_product

% fact_sales ) 50 N | N A = % dss_fact_table

A fact_zales_detai Analyze 1310

..... o6 des_sounce_system
- 4% Fact Table

..... A, fact_budget

..... A fact_forecast

----- A, fact_sales_analysiz

----- A& fact_sales_detail
- & Aggregate

Ungroup&dl | | i b I view
----- @ Olap Cube
Group Object types , Olap Dimersion
. Ewport
- & Procedure
= Host Script
A Retro Copy
Index
L I I & Jobs

ok |
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.

You are now ready to proceed to the next step - Task Dependencies (see 3.4 Task Dependencies" on page
95).
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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
2

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

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:

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

Modify Dependency:

dim_product
stage_sales_detail

Process -7
Process -

stage_sales_detail
fact_sales_detail

Process
Process

Add Dependency

Medify Dependency

Delete Dependency

Dependencies @
Parent Task Parent Action | Map | Child Task Child Action |
load_customer Process - dim_customer Process
load_customer Process - dim_date Process
load_customer 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
load_order_line Process —=>  dim_customer Process
load_order_line Process —=>  dim_date Process
load_order_line Process - dim_product Process
load_product Process - dim_customer Process
load_product Process —=>  dim_date Process
load_product 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
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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

Farent
fact_sales_detail [ Processz ) j -

Enter the Parent and Child Dependency. The child tazk will nat be actioned untill the parent has successfully completed.

Child
fact_zales detail [ Analyze ) j

X5

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 96).

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.

3 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.

4 Change the Start Time to be 2 minutes from now.

5 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.
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Job Definition ===

Job Marne: D aily Update |LI

Rl e Thiz jobs runz the daily data warehousze update

Frequency: Once ahd Hold -

Start D ate; Friday . 2 May 2008 -~

(=] o0
Start Tirme: 15400 pm -] Q0ao

kax Threads: |

:

j
3
2
z
2
£
5

Scheduler |Uni Prefened =]
Depemtnt 0 Parent job | Feq | Look back imins.) | Mas. wait (mins.) | Add parent job
Femaove parent
F— This field lets you set the number of logs that are retained for this job befare an
SR g automatic delete and archive occurs. 0 = keep all logs [default action]

The fallowing two fields are optional. They are executed after the job completes and therefore need to reflect the scheduler environment. [i.e. Unis or
Windows). The special waniables $J0B_KEY$, $J0E_SEQ$ 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:

6 Click OK to save the changes.

7  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.

_“'@\_ 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:
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Audit and Scheduler log @
| Type Mame Status Started Last Status Stopped Sample Secs. | Version |Message

Windows  WINDOO1 Running  2008-05-02 14:36:47  2008-05-02 14:36:47

un

Tasks | & Audit and Scheduler log

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 98).

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 Teols Window Help

Q| & Gg = | @ | B | & | JobName Filter: % - & AllJobs % Scheduled & Run/Fail z

® Browser () Scheduler X

Jobs a
@|Job |Status |Seq |Start Finish - |Elap... | oK |Ir1fo |De... |Wam | Erroerho|
%  Daily Update OnHeld 28 2010-09-1511:. wQ
W  Daily Update Comple.. 20 2010-09-1511:.. 2010-09-1511:. 00:00 10 26 WQ
Taszks X

| Acti... | Status| Seq | Start Finish |EL.. |L.. | D...| W..| Result

@|Task

4 load_customer Proc... Co.. 2010-09-1... 2010-09-1...

W load_order_h... Proc... Co... 29 2010-09-1... 2010-08-1... 00...
W load_order_li... Proc... Co... 29 2010-09-1... 2010-09-1.. 00Q...
W load_preduct Proc.. Co... 29 2010-09-1.. 2010-09-1... 00...
W dim_customer Proc... Co.. 29 2010-09-1... 2010-09-1.. 00Q...
W dim_product Proc.. Co... 29 2010-09-1.. 2010-09-1... 00...
W  dim_date Proc.. Co.. 29 2010-09-1.. 2010-09-1... 00...
W stage sales_.. Proc.. Co.. 29 2010-09-1.. 2010-09-1... 00...
W fact_sales_de... Proc... Co.. 29 2010-09-1.. 2010-09-1... 00...
I g Task:l & Audit and Schedulerlogl

LTSI R B SRR &~

6 rows loaded into load_customer

9 rows loaded into load_order_header

21 rows loaded into load_order_line

9 rows leaded inte load_product

dirn_custemer updated. 0 new records, 6 records...
dirn_product updated. 0 new recerds. 9 records ...
Date Dimension updated from Jan 61997 12:00...
stage_sales_detail updated. 21 new records. 0 rec...

fact_sales_detail updated. 0 new records, 21 reco...

Database time at last action was 11:35:05 Development (WslWarehouse] Userld: dbo  Browse: Mo source system CAP MUM

We are now ready to proceed to the next section - Diagrammatical View for Jobs (see "3.7

Diagrammatical View for Jobs" on page 100)
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3.7 Diagrammatical 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 diagrammatical view, click on the = =

button. Click the button

again to bring up the diagram selector box. Select a the job name from the Select a Job to show

dependencies drop-down list box — in this instance Daily Update:

F

Select Star Schema view or Tracking diagram

Select a Fact table to be drawn as a star schema:

Select a Table to draw zource tracking:
' -8

Select a Table to draw data join track back:

| =l 23

Select a Table to draw a track fonward diagran:
)"H
| -] B
Select a Table to show linked tables: Hops:

| =] =

Select a.Job to show dependencies %

Cancel

=)
_ Cameel |

Click OK.
The diagram looks like this:
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File View Tools Window Help

P 2 @ B@->8 0w

W Browser (8 Scheduler/ &= Diagrammatical View

load_preduct (Process)

load_customer (Process)

EEELEE IR load_order_line (Process)

m

&

o
dim_product (Process) dim_date (Process) dim_customer (Process)

W
stage_sales_detail

% .
fact sales detail

% .
fact_sales detail

(e [ m | 3

Ready Middle Pane: Object Results Development (WslWarehouse) Userld: dbo Browse: Mo source systern CAP NUM SCRL INS
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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 3)
= Successfully completed Creating a Fact Table (see "1.12 Creating a Fact Table" on page 48)

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

In This Chapter

4.1 Purpose and ROAAMAD........cocvververereirseseeie e e e seseeneas 104
4.2 Creating a Slowly Changing Dimension.............c.ccccceeevenee. 105
4.3 Multiple Source Table DIMENSION ........ccccooeviieniniinieeene 112

4.4 Creating a Dimension Hierarchy...........cccccoovonininininieinns 120
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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 105)
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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'":

r

dim_customer table definition

Properties lStomge | Pupose | Concept | Grain | Examples | Usage | Notes |

Table Name:

Short Name. Must be unique and
no more than 22 chars long:

Business Display Mame (EUL):

Description:

Update Procedure:

|dim_customer

|c|im_c:ust0mer

|dim_c:ustnrner

Table Type:  |Changing Dimensior «

|update_dim_customer

v| Edt| _Rebuid

Dimension
Changing Di
Previous Dimension
Ranged Dimension
Time Dimension
Mapping Table
Work Table

Custom Procedure: | j
Table Properties clauses: 4
(e.q. Partition)
Get Key Function: |g|31_clin'|_custon'ler_km.r ﬂ Edit Mnemonic (ELL) I—
Date table structure last updated:  [2005-11-17 14:36:00
Date created in database: |2{H}?-1 1-23 11:55:01
Date last updated in database: |2'D'DT"—1 1-23 11:55:01
oK | Cancel

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.

-
e |

QAD BI Data Warshouse Developer

@=% The procedure update_dim_customer already exists!
| | - ; i
L - 4 Do you wish to Version and replace this procedure?

Yes Mo |

b

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

Procedure Build Type

Choose Build Type: (Previous build was Cursar)

|Cursu:|r -

QK | Cancel

-

L.

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 'name' and add it to the list of slowly changing

columns. Double click on the column ‘cname':



-
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Define slowly changing dimension columns | -EZ |
Select any columnsz to be managed az slowly changing Column lizt ] 4 |
dimenzion colurmns. =
address
Mave any colurmng aver to the slowly changing colurnn list, Ctityt ﬂl
state

of leave it empty

Slowly changing calumn

chame

<= Add |
Femove - |

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 additional columns for Slowly Changing support

Thiz dimension iz identified as a Slawly Chanaging Dimension.
Mat all of the columns required for a slowly changing dimenszion exist,
The table must be altered for auto procedure generation to work.

Recreate

The following columnz will be added. Pleaze select either Alker ta alker the

table, Recreate to drop and create the table or cancel. Lancel

dzz_current_flag warchar2(1]
dzz_werzion  integer
dzz_start_date  date
dzz_end date  date
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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

- WiARMIMG: QAD attempts to ascertain the best alter command. However, in some cases a column
-- drop and create iz chozen instead of a rename. The following commands can be edited.
-- Theze commands should be reviewed and changed if neceszary.

~Column DS5_START_DATE found in meta data for dezadm.dim_customer - [DATE]

~Column D55_EMD_DATE found in meta data for dzsadm. dim_custamer - [DATE]

--Colurmn DS5_CURREMNT_FLAG found in meta data for dezadm.dim_customer - [WARCHAR2(1])
--Colurnn DSS_VERSION found in meta data for desadm.dim_customer - IMTEGER]

AL TER TABLE dim_customer ADD [DSS_START_DATE DATE ,DS5_EMD_DATE DATE
.D55_CURREMT_FLAG YARCHARZ[1]

.DS5_VERSION IMTEGER

]

UPDATE dir_customer SET desz_wersion =1, dzs_current_flag ="

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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QAD BI Data Warehouse Developer

:I Add support for MULL values in slowly changing colurmnns

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.
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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 Indexes Doc Reports Validate Tools Window Help
ebLinks - & | 5 | == | (& Scheduler | 4@ « | ¥ = _ @ Aimport il ¥ & @ _ =
P 43 Web Links ~ @ 2o | (b Schedul - B Import | & @ . 2
/% Browser ", (j Scheduler x
Metadata » & X dim_customer columns \} DataWarehouse - 3 X
=% :a,|| Objects *  Col name Display | Data type | Srctable <@ % 44
- % Connection 28 dim_customer_key dim customer... integer ident... e e OB G gp WE
A~ B8 Load Table a2 ) W g 4 H =
w Stage Tabl o6 code code numeric(f) load_cus
- 'lli o tgaESbj i .j{; chame cname varchar(45) load_cus T @
----- 3 a re = =
— ) %8 address address varchar(40] load_cus |E-71 dbo B
..... T Mormalized aa . ! agg_sa_customer
o ;fj Dimension View .:-2 city city varchar(30) Ioad_cus- agg:saj:-roduct
B ;{; Dimension .:-2 state . state . \rarchlar(2] load_cus dim_customer
. 38 dim_custome @b dss_update_time dss update time  datetime _TE dim_date
- &6 dm_date | _ = dim_order_date |
- &% dim_product 3 == dim_product 3
BB dss facttat| | E dim_ship_date
BB e e dss_current_day_«
_ ;‘th '; = dss_fact_table
D""‘_ actisbe I dss_parameter
B 9; Aggregate ! U U dss_source_syster
----- 3:‘ View Results - I % = fact_budget
----- 4,. Olap Cube @)|Object | Message g -2= fact_forecast .
----- &), Olap Dimension - fact_sales_analysi:
_____ &5, Export @  dim_c Procedure update_dim_customer rebuilt and recompiled. fact_sales_detail
B~ | Procedure N !oaq_budget -
- /& Host Script - - 1 r
1 [ [T} 3 & Results| § Reports ™ DataWa... | Source Bro...
R Middle Pane: dim_customer columns  Development (WslWarehouse) Userld: dbo  Browse: DataWarehouse CAP NUM SCREL INS

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:

Select the stage sales_detail table and using the right mouse menu choose Properties.

Use the ‘Update procedure' drop down to select (Build Procedure...).

Click OK to leave the properties page.

Answer YES to the procedure versioning question.

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.

N O OB~ WDN R
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8 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.

i %

Tracking a slowly changing dimension

22
Thiz dimension has been identified az a slowly changing 0k
dimenzion. The columns lizted below are tracked for changes.
|f there iz a date in the staging table that corelates to when o bz

these changes occur select the date and enter OF.

dim_customer columnz tracked for changes

crame

Staging table dates

zhip_date ﬂ

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 112)

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

2 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.
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3 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.

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

5 Inthe 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.

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

DataWarehouse ]
AHB EvRLE=EIYP
E -1

(=

ssdemo

load_budget

load_customer

load_forecast

load_order_header

load_order_line

load_prod_group

----- abe prod_group (varchar2(24), null)

----- abe group_description (varchar2(54), null)
B-EE load_prod_line

----- sbe prod_line (varchar2(24), null)

----- abe line_description {varchar2(64), null)
B2 load_prod_subgroup

----- abe prod_group (varchar2(24), null)

----- abe subgroup (varchar2(24), null)

----- abe subgroup_description (varchar2(&4), null)
----- = load_product

o

1
u
!

n

[% DataWarehouse | Source Browser

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_product columns

Col name Display | Data type | Src table Src column

&6 dim_product_key dirn product key  integer dirn_product_key
o5 code code number(@) load_product code

< description description varchar2(B4) load_product description

e prod_line prod line varchar2(24) load_product prod_line

&6 prod_group prod group varchar2(24) lead_product prod_group

6 subgroup subgroup varchar2(24) load_product subgroup

< group_description group descript...  varchar2(G4) load_prod_group group_description
7o subgroup_description subgroup desc..  varchar2(64) lead_prod_subgroup  subgroup_description
76 line_description line description  wvarchar2(54) lead_prod_line line_description
&b dss_update_time dss update time  date dss_update_time

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 e
Table Mame Results
- dim_product meta-=GROUP_DESCRIPTION - varchar?(64), meta-=5UBG

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:

Alter table

Send to Excel

14 An alter table commands dialog will appear with the SQL commands that will be used to alter the
database table. Click the 'Alter Table' button.

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

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

17 Click Rebuild.
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18 A Procedure Build Type dialog will appear. Select Cursor.

Procedure Build Type | 22|

Choose Build Type: (Previous build was Cursar)

|Cursu:ur -

QK | Cancel

LN 4

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.

"

Define primary dimension source table

kultiple source tables have been detected. It

For dimenziong either a mult table join procedure can be created
ar a procedure with a zeries of lookups on the secondary tables
can be created.

Lookup

Cancel

EELg

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

Prirmary table: load_product

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.
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left hand drop down shows the columns for the table chosen as the primary source table. The right

21 The Dimension lookup definition screen should now appear. Two drop down boxes are available. The

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.

=

=

Dimension lockup table definition

to the lookup table.

P
Create the condition that defines the lookup from our primary table 0k |

Add Jain

"wihere' Clause far the loakup

Select columns from each table that are uzed in the join and add Eeluzel
them to the where clauze
Multiple lookups required on this table [
MOTE: Lookup for group_description Post Update [
load_product load_prod_group
prod_group ﬂ | prod_group ﬂ

"WHERE prod_group = @&y _load_prod_group
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-

Dimension lookup table definition

| = |
Create the condition that defines the laokup fram aur primary table 0k, |
to the lookup table.

Select colurbs from each table that are uzed in the join and add Canicel

therm to the where clause
Multiple lookups required on this table [

HOTE: Loakup For line_description Fost Update r

load_product load_prod_line

prod_line ;I I prod_line ;I
Add Join |

"wihere' Clause far the lookup

WHERE prod_line = @y _load_prod_line
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-

Dimension lookup table definition

Create the condition that defines the lookup fram our primary table
to the lookup table.

Select columnz from each table that are uged in the join and add
them to the where clauze

MOTE: Lookup for subgroup_description Poszt Update

Cancel

load_product load_prod_subgroup

Ok |
| e |

Multiple lookups required on this table |

-

zubgroup j | subgroup

Add Jain

"where' Clause far the lookup

=]

WHERE prod_group = (@ _load_prod_group
AMD zubgroup = @y _load_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.

prod_subgroup

Lookup table Primary src (load_product) Lookup column
load_prod_group prod_group prod_group
load_prod_subgroup prod_group prod_group

prod_subgroup

load_prod_line prod_line

prod_line
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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.

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

23 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.

24 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.

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:

Tocls | Window Help
@ Parameters

®, Search for string...

& Import meta data...

Version all...

Compile all procedures...

| Re_compile invalid procedures

Validity check of meta data
Validity check of worlflow tables

¥ \Validate table create status...

Walid=atn fmsdmas rbmdoe

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 120)
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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.

Properties
Storage

Display Columns
Display Indexes
Display Data
Query via Excel

Add Column
Add Index

Regenerate Indexes

Hierarchies [ Add Hierarchy

List Hi hi
Re-target source table ISt TIErarenies

Validate against database List Hierarchy Elements

Update Comments
Version Control ]

Create (ReCreate)
Delete metadata and drop table

Execute Update Procedure

Execute Custom Procedure
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2 Alist of any existing hierarchies will be shown in the middle pane. Initially there are no hierarchies
defined.

3 Using the right mouse menu when positioned on the object dim_customer in the left hand pane and
select Hierarchies / Add Hierarchy.

4  Adialog 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

|"|

B8
Ok
Hierarchy name; |customer 4

Cancel
b ove columnz from the colurmn list into the hierarchy. The hierarchy is a top dowe lizt,
For example a date hierarchy may be vear, month, day. v'ear will be the first column shiowe.

Dimension columnsz: Hierarchy:
Colurnt narme Levels
28 dim_customen_key Add - 25 state
;1; code .}; ity
28 chame <-- Remove 28 address
.}é address ;{; code
o5 city ﬂ
:.-ﬁ state
o5 dss_update_time ﬂ

iq 1} | I { 1} | F

5 Repeat steps (1) through (4) for dim_product defining a top down hierarchy of line_description, then
group_description, subgroup_description, and code.
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6 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.

Hierarchies for dim_date %
Dimension name | Hierarchy name | Description | Maintained
#5 dim_date calendar Default hierarchy used for cube generation. Remove if required M

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 3)
=  Completed Tutorial 2 - Rollup Fact Tables, ASCII File Loads, Aggregates (on page 63)
=  Completed Tutorial 4 - Complex Dimensions and Hierarchies (on page 103)

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

In This Chapter

5.1 Purpose and ROAAMAP........ccovevrierireniiieeee e 124
5.2 Creating an OLAP Cube ObjJeCt........ccccveveriereiernie e, 125
5.3 Adding a Measure GroUD .......ccceververiereeeereesiesiesreseessessennenns 152

5.4 Cube Connections for Other Databases ............cccoevvveernenne. 164
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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 164)
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 125)
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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:

IMetadata
- Al Objects

o [
-5 Load T New Ohject
W Stage
i Data o

Mew Object (from Versicn)

Mormz Expand

- Dimen;

%2 Dimen Mew Group
g FactT Mew Project
@ Aggres
B view Project properties
.G Olap @ Rename project

&, Olap Remowve the project

£# Exporf
| Broced Copy chjects to ancther project

4| Host S Paste chjects from ancther project

J Index Project ohject maintainance

| Reiro oy
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Enter a name of Cubes for the connection and click Add:

Add a new meta data Object @

Define the name of the new object and itz type.

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

Object Type | Connection j

Mame of object |Eubes

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:
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r [ = |

Connection Properties INmeg |

Data Warehouse r

Connection Name ICubes g

Connection Type |Micmsoﬂ Analysis Server 2005+ =l

Analysis Server 2005+ [SERVER\SQLSERVER

Analysis Server User ID I Password

0K Cancel Apply

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 using the right mouse menu select
Properties for the DataWarehouse connection:

Metadata
- Al Ohjects
=~ Connection
LB Cubes
. ™ DataWarehouse
""" \" Tutariz Properties
L B Windo .
Mew Versicn
Bl B8 Load Table
- W Stage Tabl Create a SQL window connection (Admin)
""" f‘__ SEE ST Create a SQL window connection (Extract User)
----- == Mormalized
£ %2 Dimension Browse source system
w
- :ﬁ Dimension Telnet window (Unix or Windows connections cnly)
+]- 3 Fact Table : .
[] -ﬁ Create remote view procedure (Database connection cnly)
- & Aggregate B
_____ ¥ view Create Database Link (Database connecticn cnly)
----- .+. Olap Cube Delete
----- 1§, Olap Dimner
----- & Export Ohbject Documentaticn 4
- £ Procedure
- & Host Script Remowe from Project
Y
m-§ Index Add to Project
----- B8 Retro Copy

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 164) for more details on Oracle and DB2.

A SQL Server sample is shown next:
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[ |

DataWarehouse definiticn

Connection Properties INmEs |

Data Warehouse v

Connection Name |Datawarehouse ﬂ
Connection Type IDEItEIbEISE LI
ODEC Source IWlearehouse LI
Provider Name | LI

Database 10V (SID) I

Database Link 1D |

Bxract User ID [dbo Password |

Admin User 1D I Password I

5515 Connect String I Reset
Data Type Mapping Set I{Defauh} LI

As a cube data source

Frovider Type |SQLOLEDB (OLE DE for SQL Server) LI
Server |SEF{VEF{\SQLSEHVEF{
Database IWlearehouse
oK Cancel Apply
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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List Source tables Connection @
Connection: ﬂ
Schema [Blank for all schemas): |dbD Cancel
Filter [Blank for all tables, wiews): | j Flefresh cunent cormection |
Shaow Tables: [vw Views: W System tables, etc.: [

Group | j
Project | ﬂ

-

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 =
LR IR S ¥ %
¥ @

B~ dbo

agg_sa_customer
agg_sa_product
dim_customer
dim_date
dim_order_date
dim_product
dim_ship_date
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
load_forecast
load_order_header
load_order_line
load_prod_group
load_prod_line
load_prod_subgroup
load_product

=% stage_budget
stage_forecast
=% stage_sales_detail

Sy DataWarehouse | 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 Indexes Doc Reports Validate Tools Window Help
[ @ Web Links -~ & | B | & | @& Scheduler | @ - | o - _ (T 9 B Import [flf ¥ 8 & z
/% Browser ", (I Scheduler x
Metadata + B X Olap Cube :E DataWarehouse * 3 X
E‘" All Objects Cube Name Published as Name | Ty «* & &
B Connection
™ Cubes Ew A H=E
™ DataWarehouse T I
B Tutorial (OLTF) -
1 ) -7 dbo -
L B Windows — i
- 25 agd_sa_customer
[ &8 Load Table - e e T
G- % Stage Table dim_customer
----- i Data Store dim_date
----- T Normalized - dim_order_date =
Bl 4% Dimension -.Z% dim_product
[ 3% FactTable E dim_ship_date
- & Agoregate 25 dss_current_day_detz
..... o view : - dss_fact_table
' 1| LI 4 - dss_parameter
""" () Olap Cube s dss_source_system
----- 1§, Clap Dimension Results < 5 & . TF fact_budget
,,,,, &3, Export | Object |Message T fact_forecast
B ,,§ Procedure There are no items to show. =l fact_sales_analysis
- [ Host Script - 2= fact_sales_detai
m- 0 Index a8 load_budget s
] |# 3
& Results| § Reports % DataWare... | Source Brow...
Ready Middle Pane: Olap Cube Development (WslWarehouse) Userld: dbo Browse: DataWarehouse CAP NUM SCREL 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 meta data Object @

Define the name of the new object and itz type.

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

Obiect Type | Dlap Cube |

Mame of object |$ales_anal_l,lsis Cancel

Click ADD.
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8 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:

s )

Add a new meta data Object @

Define the name of the new object and its type.

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

Object Type |Dlap Dimenzion j

Mame of object |Ddim_u:ustnmer

[nzlude Attribute relationzhips [

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 attributes to be included in OLAP dimension L J

Select columns l

Select end user layer attributes to be included as OLAP dimension attributes

Selected attributes Available attributes
code dss_start_date
address dss_end_date
dss_cument_flag
dss_version

dss_update_time

<~ Add

Remowve —

!

4 | m 2 4 m 2

oK | Cancel |

5

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

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

9 Repeat step 8 for the remaining OLAP Dimensions:
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-

Add a new meta data Object @

Define the name of the new object and itz ype.

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

Object Type | Olap Dimengian ﬂ

Mame of object ||:u:|im_|:|ru:|er_|:|ate Cancel

Include Attibute relationships [

s )

Add a new meta data Object @

Define the name of the new object and its type.

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

Object Type |Dlap Dimenzion j

Mame of object ||:u:|im_|:|r|:u:|uct

[nzlude Attribute relationzhips [

Add a new meta data Object @

Define the name of the new object and its type.

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

Object Type |Dlap Dimenzion j

Mame of object ||:u:|im_shi|:|_u:|ate Cancel

[nzlude Attribute relationzhips [
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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:

P

Manage cube measures

. . . Cancel
Pre-built zalculated members will be generated for each measure if the check boxes to the

right are zet. Thesze calculated members can be deleted later if ot required.

IJze OLAP functions [v

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:

The following measures have been added to the cube. Select any meazures that are not aK
appropriate and click the ‘remorve’ button if required.

L7
MEEmIE | Calculated Members: J
ol o
ok Sé SUL Manth to date [
@ guanbity
@ sales value Year to date [
@l tax Moving Quarker [
Moving Year [
Same month previous year [
Previousz f'ear to date [

-




Chapter 5 Tutorial 5 - Analysis Services Cubes 137

QAD EI Data Warehouse Developer | |

) needsto be changed to Type Manth.
If you do not change this, OLAP Functions rnay not aggregate correctly.

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

Yes Mo

ke

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:

QAD EBI 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 MNo.

Yes Mo

Again, click Yes.
Your Manage cube measures dialog should now look like this:
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P

Manage cube measures

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

. . . Cancel
Pre-built zalculated members will be generated for each measure if the check boxes to the 4
right are zet. Thesze calculated members can be deleted later if ot required.

(7]
MEEmIE | Calculated Members: J
@ unt s.?le S Manth to date [v
@ quantity
@ sales value “Year to date [v
@ tax Moving Quarker [

Moving Year [

Same month previous year [

Remove -»
Previous Year to date [

ze OLAP functions ~
Dimension and level infarmation for calculated members:

Crate din: |dim_u:uru:|er_u:|ate

Led Lo

Drate hie: ||:alenu:|ar

L

bonth level: ||:ur|:|er c:al manth

L

Year level ||:ur|:|er cal year

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:

Metadata

- O =

=% Al Objects
=™ Connection
t By Cubes

Load Table

Data Store

£ Mormalized

- 3§ Fact Table

H--E--E-E

H
H- g Dimension
2|
H

ﬁ' Aggregate
----- !3' View
-

| Clap Cube

Olap Dime
i, Export
- B Procedure
;—.} Host Scrip
- Index
B8 Retro Cop

E=2]
[+ ¥ Stage Table
H

B DataWarehouse
- B Tutorial (OLTP)
LBy wWindows

dé Dimension View

M =Y cales_analysis

Properties

Display Measure Groups
Display Measures
Display Calculations

Mol FAT.

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:
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Cube databaze

Database name; | Tutorial® Cancel
D e=zcription; -
9|

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

7

follows:
Cube sales_analysis definiticn |i|
OLAP Cube Properties | Language Mapping | Purpose | Concept | Grain | Bxamples | Usage | Notes |
Intemal cube name: Iga|eg_anary5j5 o |
Cube publish name: Isales_anah-sis
Cube description:
Cube database connection:
(Analysis services connect) ICubes ﬂ
Cube database name: ITutoriaI5 ;I
Data source connection: DataWareh -
(Data Warehouse) I atiareiouss _I
Data source provider type: |5Q LOLEDE
Diata source server: |SSEF{VEH
Data source database: |W5]Warehou5e
Post create XML/A Script: | ~| Edt]
Post update XML/A Seript: | =] Edt]
Processing mode: IF{eguIEIr ﬂ
Processing priority: ID
Update dimensions: v
Storage modea: IMoIap ;I
Default measure: I j
Estimated rows: ID
Visible: | True =
oK Cancel | gl

.

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:

Ietaclata [=]
B Al Objects
=™ Connection

i Cubes
E B DataWarehouse
- B Tutorial (OLTP)

By Windows
- B8 Load Table
Bl % Stage Table
..... i Data Store
..... EE Mormalized
- S Dimension View
B }é Dirnension
B J Fact Table
& 8 Aggregate
..... B view
B~ g Olap Cube

i gl sales_analysis
B 8!
.. & odim_customer
..... &, odim_order_date
.. '@ odim_product
- &, odim_ship_date
..... {3, Export
& Procedure
& Host Script
-G Index
-. B Retro Copy

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 Indexes Doc  Reports Validate Tools Window Help
@ @ Web Links - @ | |8 | 2| @& Scheduler | @ = | @~ _  F S DImport [lf & @& & _ z
T Browser ", () Scheduler x
Metadata ~ I X Attribute list for dimension odim_order_date %‘. DataWarehouse - B x
% DataWarehouse “  Dimension Internal att. name Attribute n » <7 B B
By Tutorial (OLTP) s - - i
&, odim_order_date  dim_order_date_key  dim_order, i @ .y -
By i ' B9 - - - -7 - 2| B oW oge K B ==
?dkﬂ.-:n;ou\s &, odim_order_date  order_cal_year order cal ye
) 5?: _Ia_ bEI \-v: odim_order_date  order_cal_month order cal T @
e Table
) Da; Store &, odim_order_date  order_date order date B dbo -
. N lized @ odim_order_date  order_cal_day_in_...  order cal di == 3gg_sa_customer
N 4 odim_order_date  order_cal_day_in order cal di e
Dimension *_"_':j - - - Y‘. - ' dim_customer
Fact Table & odim_order_date  order_cal_day_in_...  order cal di dim_date
Aggregate \4.!: odim_order_date  order_cal_day_in_y.. order cal di dim:order_date 2
F view :iJ:c-dim_c-rder_date order_cal_week_in... order calw dim_product
| Clap Cube & odim_order_date  order_cal_month_no  order cal dim_ship_date
. ) = e dss_current_day_detz
I I = odim_order_date order_cal_month_... order cal m - ==
;‘ S;.ES_EITEYSIS "" . . N i LT des_fact_table
.\a‘p |-men5|on 1 | 1 | r dss_parameter N
. odim_customer 7 x -.Z% des_source_system
& odim_order_date ’RESU”:.S hd fact_budget
I odim_product 'Q|CH'JU'E":t |Message fact_forecast
14, odim_ship_date There are no items to show. hct_sales_anal?'sis
%, Export fact_sales_detail
E- &| Procedure !OEG!_bUdIQEt "
[ & Host Script « [ 1 | »
-6 Index - £ Resultsl = Fl&port:J I"H DataWare... J Source Brow... ‘

Middle Pane: Attribute list for dimension odim_order_date Development (WslWarehouse) Userld: dbo  Browse: DataWarehouse CAP

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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Dimension odim_order_date attribute definition

e

Atribute Properties | Language Mapping I

Dimension name:

Intemal attribute name:

|0dim_on:|er_date

Iorder_cal_month

2' Update |
Update <- |

Published name: Jorder cal month Update -> |

Description: The calendar manth representation. Format YYYYMM. Example: 200206.

Estimated count: I‘I—

Member names unigue: I False LI

Hierarchy visible: ITn.le ;I

Hierarchy enabled: ITn.le LI

Hierarchy optimized state: I FullyOptimized ;I

Order by: | Key =

Order by attribute: | ~|

Type : |I‘u'|onth5 LI

Usage: I Regular LI

Key Column: Idim_order_date LI Iorder_cal_month LI

Name Column: Idim_order_date LI Iorder_cal_month LI

0K Cancel Apply

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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-
Dimension odim_order_date attribute definition |

e

Attribute Properties | Language Mapping I

Dimension name: |0dim_0rder_date 17} | Update |
Intemal attribute name: Iorder_cal_year Update <- |
Published name: Jorder cal year Update -» |

Description: The calendar year. Format Y'Y Y'Y

Estimated count: I‘I

Member names unique: | False =l
Hierarchy visible: | True -l
Hierarchy enabled: | True |
Hierarchy optimized state: | FullyOptimized |
Orterty: e =
Order by attribute: | ~|
Type : |Years |
Usage: | Regular =l
Key Column: |dim_order_date r|  Jorder_cal_year |
Name Column: |dim_order_date | |order_cal_year |
OK Cancel Apply

17 To create the cube in Analysis Services, right Click the sales_analysis cube in the left hand pane and
choose Create Cube as follows:

E- @ OlapCubel  Add Action

B Add Partitition
El- &, Clap Dime _ .
... odim Add Dimension
""" :'"I; = Create Cube
A rrirn

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

| Object

@ sales_analysis
@ sales_analysis
@ L sales_analysis
| sales_analysis
i | sales_analysis
@ L sales_analysis
| sales_analysis
| sales_analysis
| sales_analysis
P .
| sales_analysis
o sales_analysis

v [E]

|Message

Adding Measure Group Dimensicn dim_erder_date on Measure group sales_detail,
database Tutoriald, server SERVER\SQLSERVER!

Adding Measure Group Dimensien dim_preduct en Measure group sales_detall,
databasze Tutorials, zerver SERVER\SQLSERVER!

Adding Measure Greup Dimension dir_ship_date on Measure group sales_detail,
databasze Tutorials, server SERVERNSQLSERVER!

Adding measures to cube sales_analysis
Adding measure group partitions for cube sales_analysis

Adding MeasureGroup Partition fact_sales_detail to Measure group sales_detail of
Cube sales_analysis

Adding calculated members to cube sales_analysis

Adding KPIs to cube sales_analysis

m

Adding actions to cube sales_analysis

Acticn added to Cube sales_analysis

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:

|_:_| g Olap Cube

o [‘| sa|es_
Clap Dimer

[ ] .
= odim_E
8.8

..... _*."

odim
= - -

-

..... - DdIITI_
[ ]

..... .*."

[ ]

odim_g

4 I

Yersion Control r
Create (Alter) Cube

Delete Cube meta data
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 [B]
fﬂ| Ohject Message |
i@l o sales_analysis process completed successfully
@ sales_analysis  WslCubell BETA Version 6.0.6.0LAP { Build 100127 }
& sales_analysis  Processing (Default) dim dirm_custormer in database Tuterials on server
SERVERNSQLSERVER
& zales_analysis  Processing (Default) dim dim_order_date in database Tutoriald on server
B SERVERNSQLSERVER
@ zales_analysis  Processing (Default) dim dim_product in database Tuterial5 on server
B SERVERNSQLSERVER
@ sales_analysis  Processing (Default) dim dim_ship_date in database Tutcrials on server
B SERVER\SOQLSERVER
@ — sales_analysis  Processing Cube sales_analysis, database Tutorial5, server SERVERNSCQLSERVER
@ sales_analysis  Processing partitions (COne partition only/Full process) for cube measuregroup
B zales_detail in databaze Tutoriald on server SERVERNSQLEERVER
sales_analysis 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:

= [‘,p G.Iap Cube Add Action
i gl sales_

- kgl Clap Dimer

Add Partitition

L odim Add Dimensicn

..... :'1!'; l:lljlm_ Create Cuhe
i g odim_g -
Che T Mew Version
- L'*I..- l:ll:hl-n_f

----- {3 Export Delete Cube meta data
- eil PrDEEdurE Drop Analysis services object
- 4] Host Soript
m- @ Index Update
M

Retro Cop

Process Cube via Scheduler

Query Cube via Excel

This will open Excel if it is installed.

NOTE: If Excel displays the following dialog box, click Enable:
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Microsoft Office Excel Security Motice @

@ Microsoft Office has identified a potential security concern.

File Path:  C:\Users‘screens\Documents\WhereScape'sales_detail.ogy

Data connections have been blocked, 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,

| [ Disable

This message may not be displayed.

Excel then opens a connection to the cube for querying in a pivot table:
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i !
oo =, R K Bookl - Microsoft Excel Euciicblediosl — =] X
i L-ﬂ :
Hume|Insert | Page Lay | Furmula!| Data | Review |"u"iew ||Dptiuns|| Design | @ - B| X
™ A I:!s 5 [ THh =
= | IRDF % |8
PivotTable | Active || Group il Sort Refresh Change Data | Adions| Tools ||Show/Hide
b Field = b i Source - i i b
Sort Data
. _—
Al - 3 J ¥
A B | D |i PivotTable Field List v x
1
7 " Choose fields to add to report:
] Pivot =N 5
3 orlane O ¥ sales_detail A
. | mtd ti
4 To build a report, choose [Jmtd quantity
. - [l
> fields from the PivotTable [Flmtd sales value
6 Field List [Fmtd tax
7 [ mtd unit sale price
8 [C]quantity
= || ——— = [sales value
10 B=z=== ] tax
— BEssE _i—— =
L= ™= — [FJunit sale price
12 lj — [Fytd quantity -
13 \ [ —
14 ' -l Crag fields between areas below:
15 “ Report Filter T Column Labels
16
17
— §i Row Labels = Values
158
15
ﬂ Defer Layout Update
4 4 » M| sales analysis
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 Inaddition, 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:

'53 Microzoft Vizual Studio (Administrator)
Edit View Tools Window Help
e S NS —-r Y

[ Open 4 /a Analysis Services Database...
Close "_E| Project/Sclution...  Ctrl+5Shift+0
Close Project 2 | Web Site.. Shift+ Alt+ O

| 74 | Save Selected Items  Ctrl+5 | File... Ctrl+0

21 Choose the server and Tutorial5 cube database. A sample is shown:
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F

k_'_’j Connect To Databasze

Database

@ Connect to existing database

Server: SERVERNSCILSERVER
Database: m -
Server Database

1 Create new database

@

Mew soluticn: Chlsersiscreens\ Documents' Visual Studie 2008 ¢ l

Browsze...

OK l l Cancel

|

Help

Click OK.

This now displays the cube database definition from the Analysis Services server:
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Solution Explorer - Tutorial5(5ERVERNSQLSERVER) =
e
I Tutorial5(SERVER\SQLSERVER)

= [ Data Sources

- 43 WslWarehouse

B [ Data Source Views

o +E| WslWarehouse

B [ Cubes

L [0 sales_analysis

- [ Dimensicns

E TZ. dim_customer

1" dim_order_date

L dim_product
te 12 dim_ship_date

..... [£= Mining Structures

..... |57 Roles
..... 57 Assemblies

Close BIDS when finished.

You are now ready to proceed to the next section - Adding a Measure Group (see "5.3 Adding a Measure
Group" on page 152)

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:
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File Edit View Browse Backup Jobs Indexes Doc Reports Validate Teols Window  Help
P @ Web Links - @ | 8 | 2| @ Scheduler | @ - | @~ _ T & DImport flf & & & _ z
/@ Browser ", (I} Scheduler X
Metadata + I X Measure list for sales_analysis (Drop Target) % DataWarehouse -« X
E‘" All Objects Measure Mame Measure Grou Source Table &7 ™ &
- P
e hl C_c:nnectlon () unit sale price sales_detail fact sales_deti . . 58 o0 sp ==
% Cubes ey . . =W A H =
o @ quantity zales_detail fact_sales_det:
% DataWarehouse e . ¥ @
% Northwind gl sales value sales_detail fact_sales_det:
] i : | B[] db -
% Tutorial (OLTP) g tax sales_detail fact_sales_det: | [ 1<} &
. . = agg_sa_customer
% windows agg_sa_product
B~ 58 Load Table dim_customer
[ % Stage Table = dim_date
..... # Data Store P T " - ZE dim_order_date 2
----- =T Mormalized dim_product
i1 %2 Dimension lResuIt.s = Rx | L E dim_ship_date
F- % Fact Table | Object | Message jss_z:ter;cgfay_deiz
" = zz_fact_table
G- A.ggregate @ |2 sales create completed successfully dss_parameter |8
""" 33’ View G sales Job Process sales_analysis 26 successfully dss_source_system
- g Clap Cube submitted to the scheduler, fact_budget
g sales_analysis fact_forecast
&, Clap Dimension fact_sales_analysis
,,,,, 5 Export = fact_sales_detail
- || Procedure load_budget =
) TR dnad mebmar
- 4l Host Script 4 m | »
- Index £ Results| § Reports % DataWare... | Source Brow...
Middle Pane: Measure list for sales_analysis (Drop Target) Development (WslWarehouse) Userld: dbe  Browse: DataWarehouse CAP

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:

I

List Source tables Connection

Connection:

=l

Schema [Blank far all schemas]; ||:I|:u:

Cancel

EX=|
_ Caneel |

Filter [Blank. for all tables, wiews): |

Show

Tables: [+

Views: W Spstem tables, etc: [

=

Refrezh curnent connection

Group |

=

Froject |

=l

—

Choose DataWarehouse from the Connection drop down and click OK.
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NOTE: For SQL Server the Data Warehouse schema must be dbo.

The following browse pane is displayed:

DataWarehouse =
SRR IR SR ¥ %
TP

B~ dbo

agg_sa_customer
agg_sa_product
dim_customer
dim_date
dim_order_date
dim_product
dim_ship_date
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
load_forecast
load_order_header
load_order_line
load_prod_group
load_prod_line
load_prod_subgroup
load_product
stage_budget
stage_forecast
stage_sales_detail

L)

Iy DataWarehouse | Source Browser

3 Drag the fact_budget table into the middle pane. The following dialog will appear:
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r |"l

Select Measure Group | E2

Select the measure group to add the new measure to.

sales_detail j

K | Cancel

N —— —y

Select Cancel.

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.

s )

Add a new meta data Object @

Define the name of the new object and its type.

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

Object Type |Dlap Dimenzion j

Mame of object ||:u:|im_l:|uu:|get_u:|ate Cancel

[nzlude Attribute relationzhips [

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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e

Manage cube measures

The following measures have been added to the cube. Select any meazures that are not aK
appropriate and click the remove’ button if required.
Cancel

Pre-built zalculated members will be generated for each measure if the check boxes to the
right are zet. Thesze calculated members can be deleted later if ot required.

| Calculated Members: ﬂ

kanth to date

heazure

& budget quantity

@ budget zales value
“fear to date

b oving Cluarter
b oving v'ear

Same month presious pear

O O O (1 O

Previous Year to date

IJze OLAP functions [v

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 EI Data Warehouse Developer | |

) needsto be changed to Type Manth.
If you do not change this, OLAP Functions rnay not aggregate correctly.

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

Yes Mo

ke

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 EBI 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 MNo.

Yes Mo

Again, click Yes.
Your Manage cube measures dialog should now look like this:
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e

Manage cube measures

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

. . . Cancel
Pre-built zalculated members will be generated for each measure if the check boxes to the 4
right are zet. Thesze calculated members can be deleted later if ot required.

o
MEEmIE | Calculated Members: J
budget ik
e SR Manth to date [v
& budget zales value
“Year to date [v
Moving Quarker [
Moving Year [
Same month previous year [
Remove -»
Previous Year to date [
ze OLAP functions ~

Dimension and level infarmation for calculated members:

Date dim: |Date dirmenzian

Led Lo

Drate hie: ||:alenu:|ar

L

bonth level: |l:a| rnarith

L

Year level |l:a| year

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 Indexes Doc Reports  Validate Tools Window Help
@ Weblinks - @ | B | 5| @ Scheduler | @ - | 4@ - o TF 9 Slmport [l 3 @ & _ -
T Browser ", (I Scheduler S
Metadata -« 3 X Measure list for olap_budget (Drop Target) % DataWarehouse - 00X
E|'J"'I Connection * Measure Name I Measure Group I Source Table @ B i
™ Cubes . . . B
- — @ unit sale price sales_detail fact_sales_detail = @ . ;
™™ DataWarehouse ) . F ) . EevRXRAE=EITD
. ] @l quantity sales_detail fact_sales_detail
B Northwind @ salesval les. detail fact_sales_detail | n
3 sales value sales_detai act_sales_detai - =
8 Tutorial (OLTP) ) - = - agg_sa_customer
B Windows @ tax sales_detail fact_sales_detail agg_sa_product
Load Table [y budget quantity  budget fact_budget :!m_j,lstomer
 Stage Table @ budget sales val... budget fact_budget m_ ate
) dim_order_date
, Data Store | - dim_product
Mormalized 5 dim_ship_date =
Dimension dss_current_day_details
[ 3% Fact Table dss_fact_table
M- 4 Aggregate dss_parameter
33" View dss_source_system
: Olap Cube fact_budget
! sal s fact_forecast
‘-:-[# sa.es_ar?ayms < m | » fact_sales_analysis
& Qlap Dimension = YT fact_sales_detai
odim_budget_d; esults d load_budget
odim_customer @| Object |Message | i load_customer
odim_order_dat Q si Processing (Default) dim dim_ship_date in database |:| load_forecast
odim_product Tutorials on server SSERVER i =% load_order_header
[ o | ) l g Resultsl g REpDrtEJ lﬂﬁ DataWareh... lSourc& Browser
Middle Pane: Measure list for olap_budget (Drop Target) Development (WslWarehouse) Userld: dbo  Browse: DataWarehouse CAP

8 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:
- gl Clap Cube
E gl sales
E| ¢ Olap Dime
o &, odim_|

Version Control 4

Create (Alter) Cube

& odim_

Delete Cube meta data

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

o

€ ©

G

CECCOO ©

S

| Object

sales_analysis
sales_analysis

sales_analysis
sales_analysis
sales_analysis

sales_analysis

sales_analysis
sales_analysis
sales_analysis
sales_analysis
sales_analysis
sales_analysis

sales_analysis

|Message

Adding Measure Group Dimension dim_product on Measure group budget,
database Tutoriald, server SERVER\SQLSERVER!

Adding Measure Group Dimensicn Date dimension on Measure group budget,
databasze Tutorial5, zerver SERVER\SQLSERVER!

Adding measures to cube sales_analysis
Adding measure group partitions for cube sales_analysis
MeasureGroup Partition already exists. Mot added.

Adding MeasureGroup Partition fact_budget to Measure group budget of Cube

sales_analysis

Adding calculated members to cube sales_analysis

Adding KPIs to cube sales_analysis

Adding actions to cube sales_analysis

Replacing existing acticn sales_detail Drillthrough Acticn in cube sales_analysis
Acticn added to Cube sales_analysis

Action added to Cube sales_analysis

Updating information for cube sales_analysis

> [E

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:

4

i@

o

COlap Cube

gl sales_
Clap Dimer

[N ] .
& odim_t
8.8

Fag
8.8
'I.*‘.I’

5 odim g

odim_i
odim_i
g’y
@

L

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:

Version Control

Create (Alter) Cube

Delete Cube meta data

Drop Analysis services ohject

Retrofit Cube

Update
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Results =)
fﬂ| Object Message |
@ (=l sales_analysis process completed successfully
@ I sales_analysis  WslCubelQ BETA Version 6.06.0LAP { Build 100127 )
@ sales_analysis  Processing (Default) dim dim_custormer in database Tutorials on server
SERVERM\SOQLSERVER
@ sales_analysis  Processing (Default) dim dim_order_date in database Tutoriald on server
B SERVER\SQLSERVER
@ sales_analysis  Processing (Default) dim dim_product in database Tuteriald on server
B SERVER\SQLSERVER
@ sales_analysis  Processing (Default) dim dirm_ship_date in database Tuteriald on server
B SERVER\SQLSERVER
sales_analysis  Processing (Default) dim Date dimensicn in database Tutorials on server
B SERVERNSQLSERVER

I sales_analysis  Processing Cube sales_analysis, database Tutorial5, server SERVERVSQLSERVER

sales_analysis  Processing partitions (One partition only/Full process) for cube measuregroup
sales_detail in datzbase Tutariald on server SERVERNSOLSERVER

sales_analysis  Processing (One partiticn only/Full process) partition fact_sales_detail of cube
sales_analysis.

| |

sales_analysis  Processing partitions (One partition only/Full process) for cube measuregroup budget
in database Tutoriald on server SERVERMNSQLSERVER

&
|

sales_analysis Processing (One partition only/Full process) partition fact_budget of cube

sales_analysis.

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:

2@ O Cube|  Add Action
o sEEs L paritition
- &, Olap Dimer
_____ -H: odim_ Add Dimensicn
- M, odim_2 Create Cube

..... :-d-': odim_p ]
| B.@ Mew Version
e I odim_s

""" {ﬁ Expart Delete Cube meta data
- i' Pru:ucedure Drop Analysis services ohbject
(- & Host Script
- @ Index Update
=

Retro Cop

Process Cube via Scheduler

Query Cube via Excel
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This will open Excel if it is installed.

NOTE: If Excel displays the following dialog box, click Enable:

Microsoft Office Excel Security Motice @

@ Microsoft Office has identified a potential security concern.

File Path:  C:\Users'screens \Documents\WWhereScape'sales_detail.ogy

Data connections have been blocked, 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.

Enable |[ Disable

This message may not be displayed.

Excel then opens a connection to the cube for querying in a pivot table:
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( E%. \ H ) - [ | = Bookl - Microsoft Excel L _ = x
L Home | Insert | Page Lay | Fnrmula:| Data | Review |‘-.-"iew ||Dptinns|| Design | @ - B| X
i a » Al |A L i B E,
ﬁ | 7 L - i B |_ Sy B ;
PivotTable | Active || Group '.U Sort Refresh Change Data Adions| Tools ||Show/Hide
* Field = i r Source - r r -
Sort Data
—
Al - (3 f | ¥
A B | D [Tl PivotTable Field List v x
1 =
7 " Show fields related to:
— PivotTablel
3 jan =]
4 To build a report, choose = X Values -
3 | fields from the PivotTable [C]mtd budget quantity |
] Eield List [C]mtd budget sales value :
7 [C]mtd quantity
8 [[mtd sales value
9 | —— = [C]mitd tax
10 = N [f— [ mtd unit sale price
11 = 3 — [ vtd budget quantity
12 | — []vtd budget sales value
£ I:l ‘,._ 1 P T [y I -
14 .
15 Drag fields between areas below:
16 “ Report Filter T4 Column Labels
17 | |
18 1] RowLabels Z  Values
15
20
4 4 » M| sales analysis
Ready |

L

NOTE: the two measure groups are now displayed in the Field list.

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 164)
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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
Data Source Name: ORCL Ok

Description: Cancel

fikg

User Mame: Help

Server: ORCL Options 3
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= Enter the data warehouse "schema" for the Database field
Here is an Oracle example:
DataWarehousze definition | 23 |

Connection Properties | Motes |

Data Warehouse I~
Connection Name |DataWarehouse ﬂ
Connection Type |Database LI
0ODEC Source IOHJ:L j
Database 1D (SIDY) IOHCL
Database Link 1D I
Extract User ID Idssdemo Password I‘“
Admin User ID I Password I
S515 Connect String I Reset
Data Type Mapping Set I{Defauft) LI

As 3 cube data source
Provider Type |MSDHOF{A {OLE DE for Cracle) Ll
Server |OF{J:L
Database |d55demo

QK Cancel Apply
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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:

I

7 Configuration Assistant - DB2COPY1 o[- ]
Configure Selected Edit View Tools Help —
DB E B @

SERVER - DBE2
Alias . | Mame = | Targek Database =2 | Locatian
GAD LAD =
1 | 1] [ 3

1 af 1 ikems displayed lAz gl::'é e GUE] [}# [}= Default... | View
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Here is an IBM DB2 example:

DataWarehouse definiticn | 25 |

Connection Properties INotes |

Data Warehouse Ir2

Connection Name |DataWarehouse g
Connection Type IDatabage j
ODEC Source I[]ETWO LI
Work Directory |

Database 10V (SIDY) I

Database Link 1D I

Extract User ID I Password I

Admin User 1D I Password I

5515 Connect String I Resst
Data Type Mapping Set I{Defauh} ;I

As a cube data source

Provider Type |IBMDHDB2{OLE DE for IBM DB2) -]
Server I
Database I 4D

QK Cancel Apply







Chapter 6 Tutorial 6 - KPI fact table 169

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 63)

This chapter will cover the definition of a Key Performance Indicator (KPI) 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........ccovevrreriienicieeee e 170
6.2 The KP1 DIMENSION ....c.cvivirieiiiiriciciesiceese s 171
6.3 Defining the KPI Fact Table .........ccooooiiiiiiiiiecee 172
6.4 Creating the KPI Fact Table and Procedure............cccceeuenene 178
6.5 The KPI Parameters ...........ccoeoveireiiineiiinescsescsieees 180
6.6 Defining @ KPI .......cooiiiiiiicee s 181

6.7 Defining the Activity KPl ..o 186
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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.

The tutorial starts with 'The KPI Dimension (see "6.2 The KPI Dimension™ on page 171)".
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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.

2 Browse to the tutorial tables and drag the table 'KPI" into the middle pane. Accept the default name of
load_kpi. Create and load the table.

3 Double click on the 'Dimension’ object group in the left hand pane to create a dimension drop target in
the middle pane.

4  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.

5 Right click on dim_kpi and select Execute Update Procedure.

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

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

P @ WeblLinks » @ | |8 | v | @& Scheduler | @ » | @~ _ (TF % S Import [lf & §# & _ z
/% Browser ', (§) Scheduler b
Metadata = I X Data display for dim_kpi @ DataWarehouse * X
=% ja,|| Objects “  dim_kpi_key | kpi_identifier| kpi_name dss_update... | ot By i

- "1 Con;echan -;1;0 Unknown Unknown 2010-12-20... B W »._é X =¥y @
-5 Load Table B2 Activity Active cust... 2010-12-20.. ¢ =
- W Stage Table 222 Sal C 2010-12-20 B-I) dbo -
.. 3% Data Store b ales ustomer . TRETE =T agg_sa_customer
- I% Normalized agg_sa_product
g ; ) dim_customer
.23 4
B &8 ;ITE;SIDH . I im_date
":'2 !m_cus mer -2 dim_order_date
':-'2 dim_date - -2 dim_product
- oo dim_kpi 1 .. 2= dim_ship_date =
. 5% dim_order_date .. =% des_current_day_details
:,-é dim_product 2% dss_fact_table
- g dim_ship_date = dss_parameter
- 5 dss_fact_table -] dss_source_system
. 8 dss_source_sys 28 fact budget
[ ; tTI; - o fact_forecast
B ’{ act fabe fact_sales_analysis
Bl Agoregate fact_sales_detail
B View peanlts l load_budget
- gl Olap Cube 3| Object | Message i load_customer
| sales_analysis @ L d 1 dim_kpi updated. 2 new records. 0 records == load_forecast
Bl & Olap Dimension i updated. AL = load_kpi L
P —— b & Results| § Reports IS DataWareh... | Source Browser

F Middle Pane: Data display for dim_kpi Development (WslWarehouse) Userld: dbo  Browse: DataWarehouse CAP NUM SCREL INS
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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 172).

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.

Add a new meta data Object [ﬁ

Defing the name of the new object and itz type.

Specific information for each object type iz defined in subsequent screens

Object Type | Kpi Fact Table ﬂ A

Mame of object |fau:t_kpi Cancel

L.

4  Click ADD to add the new object and OK on the properties screen.

5  Use the right mouse menu on the column named '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 KPIs.
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Column definition lé'

Column Properties ]Tlansforrnaﬁon ] Purpose ] Concept ] Grain ] Examples ] Usage ] Motes ]

Table: |Fact Table Update |

Caolumn name: |dim_date_ke1_.r Update <-
Business display name: |dim time key Update ->
Data type: |integer
Format: HLHHD Column Type (KPls ony): | Date dimension key |
Column order: 10 DE:‘fE_ILIH Value (KPls |E'|
Nulls: = End User Layer Display: [
e W Dimension Join: v Manual Dimension Jaoin: [
Type (DABLC.): 2
Additive: W Key Type ) |—
Artificial Key: I~
Attribute: C
Primary Business Key: -
Mote: When the Dimension Join flag is set then the contents of Source column
denotes the foreign key. Business definition denctes the join.
Source table: |dim_date
Source column: |dim_date_key
Business Definttion: (Generated key for the date dimension. Mominal format is YYYYMMDD, but DD equal to 0 and greaterthan =«
Source strategy: 31 pemited for special date handling.
({max 2048 chars.)

OK | Cancel

6 Drag the column dim_kpi_key from the dim_kpi table in the right hand pane into the column list in the
middle pane.

7  Use the right mouse menu on the column named '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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Column definition

Table:

Column name:

Business display name:

Data type:

Format:
Column order:
Mulls:
Mumeric:
Additive:

Attribute:

Source table:

Source column:

Business Definition:
Source strateqgy:
({max 2048 chars )

Column Properties lTlansforrnation ] Purpose ] Concept ] Grain ] Examples ] Usage ] Motes ]

|Fact Table

||:Iim_k|:|i_l':n=,q.r

||:Iim lepi key

|irrteger

fageeeii]

20 Default Value (KPls

i~ End User Layer Display:

7 Dimension Join:

- Key Type (DABLC.)
Artificial Key:

=

Primary Business Key:

MNote: When the Dimension Join flag is set then the contents of Source column

denotes the foreign key. Business definition denctes the join.

Columni Type (KPls only): |Kpi dimension key

=]
o
-
[v Manual Dimension Join: [
7
-
-

|dim_kpi

||:Iim_k|:i_l':|=,')|r

(Generated artificial key

Update |

Update =-

Update -

i

o ]

Cancel

8 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 named '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

9

value.
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Column definition

e i - -

=X

Table:

Column name:
Business display name:

Data type:

Format:

Column order:

Column Properties |T|E|n5forrnation I Purpose I Concept I Grain I Examples I Usage I Notes I

IFact Table

Idim_c1.|st<:m'|er_ke~_.r

Idim customer key

Iinteger
I#.m Column Type (KPls only):
|3D De_fE_luIt Value (KPls

IDimension ey

foi

Update I

Update =-

Update -

il

[ |
B
B
B
Mulls: I3 End User Layer Display: [ :
e " Dimension Join: W Manual Dimension Jain: - i
Type (DABLC.): 2 I
Additive: = Key Type ¢ ) I_
Artficial Key: |
Attribute:
~ Primary Business Key: (]
Mote: When the Dimension Join flag is set then the contents of Source column
denotes the foreign key. Business definition denctes the join.
Source table: Idirn_customer
Source column: Idim_customer_key
Business Definition: (Generated artificial key .
Source strategy:
({max 2048 chars.)
1
- |
t
i
ITI Cancel Apply
— e —— = — e e
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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, and 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 KP1 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

Col name Display | Data type | Src table Src column

o dirn_date_key dirm time key integer dim_date dirn_date_key

3 dim_kpi_key dirn kpi key integer dirn_kpi dirm_kpi_key

o dirmn_customer_key dim customer ...  integer dim_customer dirmn_customer_key

2 Use the right mouse menu on ‘fact_kpi' and select ‘Add Column'.

Properties

Add Column
Copy Column
Delete Column

Respace order number

3 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:
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Column definition lé'

Column Properties ]Tlangforrnaﬁon ]

Table: |Fact_kpi Update |

Column name: |n'|td_quant'rt'_.r
Business display name: |n'|tcl_n:]uar|t'rt)|r
Data type: |integer
Format: Column Type (KPls only): ||'\"|0nth to date measure ﬂ
Column order: 40 DE:‘fE_ILIH Value (KPls |E'|
Nulls: v End User Layer Display: v
e - Dimension Join: - Manual Dimension Jaoin: [
Type (DABLC.):
Additive: I ey Type ) |—
Artificial Key: I~

Atribute: C

odE Primary Business Key: -

Mote: When the Dimension Join flag is set then the contents of Source column
denotes the foreign key. Business definition denctes the join.

Source table: |

Source column: |

Business Definition:
Source strategy:
({max 2048 chars.)

.

OK | Cancel

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.

5 Position on the mtd_quantity column and use the right mouse menu option 'Copy Column' to copy the
column.

Properties
Add Column
Copy Column

Delete Column

Respace crder number

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.
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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'.

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

Col name | Display | Data type | Src table | Src column | Mulls | Key... | Col Type Default Value
x dim_date_key dim time key integer dim_date dim_date_key M 2 Date dimension key 1]
B dirm_kpi_key dim kpi key integer dim_kpi dim_kpi_key Y 2 Kpi dimension key 0
x dim_customer_key dim custormer key integer dim_customer dim_customer_key Y 2 Dimension key 1]
3 mtd_quantity mtd_guantity integer Y Meonth to date measure 0
B ytd_quantity ytd_quantity integer Y Year to date measure 0
3 prev_month_quantity prev_month_quantity  integer Y Last year same month measure 0
3 prev_ytd_quantity prev_ytd_guantity integer Y Previous year to date measure 0
& mitd_sales mtd_sales numeric(13,2) b Month to date measure 1]
x ytd_sales ytd_sales numeric(13,2) b ‘Year to date measure 1]
x prev_month_sales prev_month_sales numeric(13,2) b Last year same month measure 0
x prev_ytd_sales prev_ytd_sales numeric(13,2) b Previous year to date measure 0

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 178)".

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 180) for a description of
these parameters.
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4 A date dimension and month rollup column are prompted for. Select dim_date and cal_month:

' E5)

Define Rollup date dimension and column
[dentify the date dirmenzion that will be uzed as the basiz for the rollup.

Then zelect the column that this fact table rolls up to [e.g. Cal_Month]
Cancel

Date Dimenzion Follup Calumn

||:|im_|:|ate j zal_month ﬂ

.

Two subsequent prompts require a year rollup column and a date column. Select cal_year and
calendar_date to match these prompts. Enter the KPI dimension and identifier as dim_kpi and

kpi_identifier:

' S5

Select the KPI dimension and identifier

Select the KPP dimension, and the calumn that provides _EIK
the identifier for the KPI
Cancel

kPl Dimension Pl |dentifier

dim_kpi j -pi_identifier j

e

6  The procedure will now be built and compiled.
You are now ready to proceed to the next section - The KP1 Parameters (see "6.5 The KPI Parameters" on
page 180).
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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 KPI 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 the 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:

Add Parameter...
Copy Parameter...

Modify Parameter...

Used by ...

Delete Parameter...

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:

r
Parameter Maintenance

id-

Parameter: |FAI:T_KF'I_S T&RT Cancel

Value: |200008

Cenmeis |F'eriod ztart walue, We have chozen cal_month az the rallup column, Thiz column haz a format of YR 20 we ent

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 181).

6.6 Defining a KP!I

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 humber of sales and the value of the sales by customer by month. The
process for creating the two KPIs 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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Properties
Storage

Display Columns
Display Indexes
Display KPI's
Display data

Add Column
Add Index
Add EPI

Validate against database

Create scriot to test all KPI's
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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 KPI 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.

Properties | Mid Statement | Ytd Statement | Procedural Block |

KPI Idertifier |Sales
KPl Name ICustomer sales (quartity and value)
Active 2
f Description Provides a count and dollar value of sales in a particular month. The customer dimension is used -

| to allow analysis by customer if required.

' I F

Marth to Date mtd_quantity,mtd_sales,dim_customer_key|
Update columns

Select Columns

i

] Yearto Date
Update columns

! Select YTD Colsl
|

QK I Cancel Apply

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 list for fact_kpi
Id | Mame I Active I Method I Description

ﬁ Sales Customer sales ( qunatity and value ) Enabled Statement Provides a count and dollar val
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There are three additional tabs on the dialog box as shown in the screen shot above. 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.

2  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

KPT definition

Properties Mtd Statement | id Statement | Procedural Block ]

The variables SKPI_START_YYYYMMDDS, SKPI_END_YYYYMMDDS, and 'SKPI_YYYYMMS can
be used in the Where clause to isolate the data for the month being updated.

- Insert into fact_kpi(

— mtd_quantity mtd_sales.dim_customer_key)

Select sumiguantity), sumisales_value), dim_customer_key
From fact_sales_analysis

Where dim_ship_date_key == SKPI_START_YYYYMMDDS
And dim_ship_date_key <= SKPI_END_YYYYMMDDS
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
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Properties  Mtd Statement |‘r°td Statement I Procedural Block I

be used in the Where clause to isolate the data for the month being updated.

F -

The variables SKPI_START_YYYYMMDDS, $KPI_END_YYYYMMDDS, and 'SKPL_YYYYMMS can

— Insert into fact_kpi(

— mtd_quantity mtd_sales dim_customer_key)

Select sumiguantity).sum(sales_value) dim_customer_key
From [TAELEOWHMER] fact_sales_analysis]

Where dim_ship_date_lkey »= SKPI_START_YYYMMDDS
And dim_ship_date_key <= SKPI_END_YYYYMMODS
group by dim_customer_key

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.

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 [
E File Edit Format View Sgl Schema Show System History Tools Window Help -8 X
QDA A XLBIOS B QB @ HiHsoy -oxsaf
! Table Browser 1 x SQL Editor (2
e g a select sum{mtd_quantity) mtd_g
, sum{prev_month_guantity) pmtd_g
= GAD |, sum{ytd_quantity) ytd_q
i ) AGG_SA_CUSTOMER » sum(prev_ytd_quantity) pytd_gq
-4 AGG_SA_PRODUCT » sum{mtd_sales) mtd_s
\ ¥ om_cusTomeEr ' sum(prhsv_n'llonmgdsales} pmtd_s
! -5 DIM_DATE e (yeledes iyl
= — , sum{prev_ytd_sales) pytd_s
N @ DIM_KPT from (14D fact_kpi fact_kpi
i {5 DIM_ORDER_DATE ,QhAD .%m_%dién_kﬁi e
... I3 where fact_kpi.dim_date_key = 20020401
g DIM_PRODLCT and fact_kpi.dim_kpi_key = dim_kpi.dim_kpi_key
i ~{g# DIM_SHIP_DATE and dim_kpi. kpi_identifier = 'Sales’
Il --{¥ DSS_CURRENT_DAY_DETAILS ;
- { DSS_FACT_TABLE [
i -{J D5S_PARAMETER
-{J DSS_SOURCE_SYSTEM .
- FACT_BUDGET : Output i &2
i) FACT FORECAST MTD_Q g [vDo | Pyo_q | MmTD_s [pmmDs  [vm_s | pyD_s |
-9 FacT k1 300 130 360 355 2464.40 1087.40 3228.20 3353.70
- FACT_SALES_ANALYSIS
- FACT_SALES_DETAIL
-{¥ LoAD_BUDGET
¥ LOAD_CUSTOMER -3
Ready CAP NUM SCRL Idle Odbc: DETWO User Id:
= e = = = == z

You are now ready to proceed to the next section - 'Defining the Activity KPI (see "6.7 Defining the

Activity KPI" on page 186)’'
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6.7 Defining the Activity KPI

The Activity KP1 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

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.

a b~ W N B

The completed properties screen should look as follows:

KPI definition (3

Properties l Mtd Statement ] Yitd Statement ] Procedural Block ]

KPI Identifier Activit

KPI Name |Custnmer activity (counts and value)

Active v

Description Provides a court of active customers in a particular month, together with total sales -
1 b

Manth to Date mtd_quantity.mtd_sales
Update columns

Select Columns

Yearto Date d_quantity ytd_sales
Update columns e

Select YTD Cols

i

QK | Cancel
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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

2

Use the right mouse menu when positioned on the Activity KPI and select 'Modify Kpi'. Then choose
the 'Mtd Statement' tab.

Replace the statement with the statement as shown below. Note, that no trailing semi-colon is required.
-- 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 <= $KPI_END_YYYYMMDD$
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KPI definition

Properties  Mid Statement | “id Statement ] Procedural Block ]

The varables SKPI_START_YYYYMMDDS, SKPI_END_YYYYMMDDE, and "SKPI_YYYMMS can
be used in the Where clause to isolate the data for the month being updated.

— Insert into fact_kpi{

- mtd_guantity.mtd_sales)

Select count (distinct dim_customer_key), coalesce(sumisales_value),0)
From fact_sales_analysis

Where dim_ship_date_key »>= SKPI_START_YYYYMMDDS

And dim_ship_date_key <= SKPI_END_YYYYMMDD$

o]

Cancel

For DB2 enter the statement as below.

-- 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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And dim_ship_date_key <= $KPI_END_YYYYMMDD$

KPI definition

Properties Mid Statemert | yid Statement | Procedural Block

The variables SKPI_START Y YMMDDS, SKPI_END_YYYYMMDDS, and "SKP1_YYYYMMS can
be used in the Where clause to isolate the data for the month being updated.

- Insert into fact_kpi(

— mtd_quantity mtd_sales)

Select count (distinct dim_customer_key), coalescelsumizales_value), )
From [TABLEOWMER] Fact_sales_analysis]

Where dim_ship_date_key »= SKPI_START_YYMMDDS

And dim_ship_date_key <= SKPI_END_YYYYMMDDS

Note: For an Oracle data warehouse replace the coalesce( with a nvl( in the statement above. For a SQL
Server data warehouse replace the coalesce( with an isnull( in the statement above.

We now need to define the year to date statement, to ensure we do not count the same customer twice.
Proceed as follows:

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.

-- 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 <= $KPI_END_YYYYMMDD$



190 Tutorial 6 - KPI fact table

KPT definition

Properties | Mid Statement  Ttd Statement | Procedural Block ]

The variables SKPI_YEAR_START_YYYYMMDDS, SKPI_END_YYYYMMDDS, and
EKPI_YYYYS can be used in the Where clause to isolate the data for the year being updated.
MOTE: If this statement is populated it will generate the YEAR TO DATE statement

— Insert into fact_kpi(

—ytd_guartity ytd_sales)

Select count (distinct dim_customer_key), coalesce(sumisales_value).0)

From fact_sales_analysis

Where dim_ship_date_key == SKPI_YEAR_START_YYYYMMDDS

And dim_ship_date_key <= SKPI_END_YYYYMMDDS

For DB2 enter the statement as below.

-- Insert into fact_kpi(
-- 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 definition

Properties | Mid Statement  Ytd Statement | Procedural Block

The varables SKPI_YEAR_START_YYYYMMDDSE, SKPI_END_YYYYMMDDS, and
EKPI_YYYYE can be used in the Where clause to isolate the data for the year being updated.
MOTE: K this statement is populated it will generate the YEAR TO DATE statement

- Insert into fact_kpi(

—ytd_quantity ytd_sales)

Select count (distinct dim_customer_key), coalescelsumizales_value), )
From [TABLEOWMER] fact_sales_analysis]

Where dim_ship_date_key »= SKPI_START_YY"YMMDDS
And dim_ship_date_key <= SKPI_END_YYYYMMDDS

Note: For an Oracle data warehouse replace the coalesce( with a nvl( in the statement above. For a SQL
Server data warehouse replace the coalesce( with an isnull( in the statement above.

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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