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Exercise 1: Creating up a Star schema with Microsoft SQL Server 2000

1.1. Objective of this exercise:

To create a star schema for a drug store chain for holding customer purchase data for its marketing department, so that analysis of the change of customer purchase behavior over time can be performed.  The tool for building the schema is Microsoft SQL Server 2000.

The source for the star schema is flat text scanner data extracted from a point of sales (POS) OLTP system. Each record contains 23 attributes. Some data is missing and some data is incorrect.  Your mission is to create a physical model based on the star schema for this gigabytes analytical database in order to increase efficiency for data extraction and reduce query time. Please save your database because they will be used in later exercises (instructions from other tutorials). 

Meta Data 

The 23 fields can be described as follows:
	Field Name
	Description
	Type

	Store 
	Store code
	Numeric

	Customer 
	Customer ID
	Numeric

	Date 
	Purchase date
	Datetime

	Receipt 
	Receipt number
	Numeric

	Quantity
	Quantity
	Numeric

	Time 
	Purchase time
	Numeric

	Manufacturer 
	Manufacturer code
	Numeric

	Brand 
	Brand Code
	Numeric

	Cat2 
	2-digit category code
	Numeric

	Cat4 
	4-digit category code
	Numeric

	Cat6 
	6-digit category code
	Numeric

	dob 
	Date of birth
	DateTime

	Gender 
	Gender (0 - group, 1 - male , 2- Female )
	Int
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cost 
	Cost of item
	Numeric

	Discount 
	Discount amount
	Numeric

	total_profit
	quantity X profit/unit
	Numeric

	Product_ID 
	Product code
	Numeric

	Location 
	Location Code
	Numeric

	day 
	Day of the week
	Varchar

	week_number 
	Week number (starting from 1998/01 – 1998/12)
	Numeric

	week_begin_date 
	The begin date of each week
	DateTime

	buy_not 
	Whether a customer will purchase 6 months after their last visit in 1998
0=not buy 1= buy
	Numeric


In this tutorial, you will learn how to:

1. Analyse the data structure and build a star schema.

2. Define primary keys and relevant attributes for each dimension table.

3. Create tables and define data type.

4. Ensure uniqueness and integrity of data in a relational database.

5. Set data fields separators (delimiters) when importing data.

6. Join parent and child tables, and create relationship between tables.

7. Create queries to extract data

1.2. Download data and Query

You can download the data (right click and "save as target") from the archival page 
http://www-rcf.usc.edu/~aansari/IOM428/Archive.htm
 or 

" 

http://www-rcf.usc.edu/~aansari/IOM428/dat.MS.SQL.Server.txt

and save the data as text file.  The data should look like this:
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In addition to the data you also need to download the populate_tables.sql file which can be also be found at 
http://www-rcf.usc.edu/~aansari/IOM428/Archive.htm
or

" 

http://www-rcf.usc.edu/~aansari/IOM428/populate_tables.sql


We will use this file for cleaning up our databases later in the tutorial.

C.  Process 
This is the sequence of steps you are required  to follow. 

Define a star schema ( Add tables to the schema ( Import data ( Join tables ( Clean up the database ( Create queries to extract data

Step 1: Define the Star Schema

Define the star schema which will contain the dimension and fact tables tailored for our objective.  The following schema contains selected data fields.  Entities include Store,  Product, Customer  and  Time, which are linked and arranged around the central point of Sales entity.  Define the keys and attributes which belong to the appropriate entity.
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*The undelined attributes are the primary_keys of the entity.

Step 2: Adding tables to the schema  

In this step, you will create dimension tables and fact tables in SQL Server, and define data types for each key and attributes.

1. New database creation in SQL Server. 

1.1. Expand Microsoft SQL Servers > SQL Server Group > local (Windows NT) > Databases.
1.2. Right click on the Database Folder
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1.3. Enter a name for your database and click Ok. Leave the other values as default.

[image: image3.png]Database Properties - IOMAD.

Generl| Dat Fies | TinsacionLog|

a [

Database
Status: WUrknown)
Qe WUrknown)
Date createdt (Urknown)
Size: WUrknown)
Space availble: (Urknown)
Number of users: WUrknown)

Backup.

Last database backup: None
Lastransaction lag backup: None

Maitenance

Maintenance plar: None

Collaion name: (Server defaul)

Cancsl [ |_Hes





1.4. SQL Server will now create a new database, in this case ‘IOMAD’. Click OK. The new database should appear on the right  and left panels of the MMC (Microsoft Management Console, also called Enterprise Manager) along with  the other databases.

1.5. Expand ‘IOMAD’  in the left panel and click on Tables.

[image: image4.png]=lolx|

[ Consolo_widow_tels

[lelx]

| acton vew 105 || & o [B@E[ X T RB[2[# N0 @G
Tree | Tables 19 tems
S s G0 ame uner Type Greate Date
-y DISCOVERY (windows NT) |l syscolumns dbo System 8162000 1:23:12 AM
= Databases. syscomments dbo System 8/6/2000 1:29:12 AM
1 Audsodus D [ syscpends dbo System Blef2000 1:29:12 A0
U AudExodus_wH syshlegroups dbo System 8/6/2000 1:29:12 AM
U cestage (S sysfies o System 81612000 1:23:12 AM
U 1omszs [ svsfest dbo System Blef2000 1:29:12 A0
-4 1m0 =) sysforcignkeys dbo System Blef2000 1:29:12 A0
28 Dlagans [ svsfulkexteataloss dbo System Blef2000 1:29:12 A0
s [ R ——— o Sysem  isf2000 1z A
o eroceres (=] sysindces dbo System Blef2000 1:29:12 A0
o =] svsindexdeys dbo System Blef2000 1:29:12 A0
o ] sysmembers dbo System Blef2000 1:29:12 A0
Rulee sysobjects dbo System 8/6/2000 1:29:12 AM
S vefauts [ syspermissions o System [m———
User Defined Data Type ||l svsproperties dbo System Blef2000 1:29:12 A0
Full-Text Catalogs. [l sysreferences dbo System 8/6/2000 1:29:12 AM
master Elsystypes dbo System 8/6/2000 1:29:12 AM
model [Eeysusers dbo System elef2000 1:29:12 a1

msdb

IEEDDDDED
z





2. Table Creation in the database.
Now let’s start creating the customer table.

2.1. Right click on Tables and select New Table.
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Note  that you can also create a New table by right clicking anywhere on the Right Panel.  

A window like this opens up.
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2.2. Create the table shown below:

· Type in field name and data description.  Please make sure the field name is identical to the field names from the text file you downloaded.

· Define the appropriate data type for each field.
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	Customer table:

customer – numeric

gender – integer (*, 1, 2, 3)

dob (date of birth) – date/time. e.g. 12/14/1927( MM/DD/YYYY


· Change the data type of each field by clicking the corresponding data type cell and selecting appropriate option from the list box.  
· Save the table by clicking the save icon on the top left corner of the screen. Choose the name as “Customer”, and click OK. 
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· Close the table creation window.

· In case you do not see the table appear on the right panel, click the ‘Refresh’ on the top menu bar.
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· Create a copy of the Customer table using the exact above procedure and name it ‘Customer1’. 


2.3. Create the tables Product, Product1, Time, Time1, Sales, Sales1 and Store, Store1 tables by repeating the above steps. 


	Product table, Product1 table
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	Product_ID – numeric

Manufacturer – numeric

Brand – numeric

Cat2 – numeric

Cat4 – numeric

Cat6 – numeric

The primary key will be defined after redundant records are removed.


	Store table, Store1 table
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	Store – number

Location – number

The primary key will be defined after  redundant records are removed.



	Time Table
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	Time _key – text

Time – numeric

Date – datetime

Day – varchar

Week_number – numeric

Week_begin_date – datetime

The primary key will be defined after redundant records are removed.


	Time1 Table
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	Time _key – numeric
Time – numeric

Date – datetime

Day – varchar

Week_number – numeric

Week_begin_date – datetime

Note that the data type for the Time_Key table in Time1 table is numeric as opposed to Text  in Time table.

The primary key will be defined after redundant records are removed.


	Sales Table
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	Customer – numeric

Product_ID – numeric

Store – numeric

Receipt – numeric

Time_Key – text

Quantity – numeric

Cost – numeric

Discount – numeric

Total profit – numeric

Buy_not – numeric


	Sales1 Table


	Customer – numeric

Product_ID – numeric

Store – numeric

Receipt – numeric

Time_Key – numeric

Quantity – numeric

Cost – numeric

Discount – numeric

Total profit – numeric

Buy_not – numeric
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Step 3: Importing Data

1. Data Transformation Services (DTS)

After all the tables are in place for the database, we can import the raw data into the tables. You will be using a very powerful ETL (Extraction Transformation and Load) tool called Data Transformation Services (DTS) that is integrated with SQL Server.

We will populate each table one at a time. Let us start with the customer table.

1.1. Right click on Customer table. Select All Tasks > Import Data. The DTS Export/Import wizard starts. Hit Next >.

1.2.1 select Data source ‘text file’ and you shall reach the next screen shot 
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1.2. 2 Select ‘Text File’ from the ‘Data Source’ drop down menu. Click the browse (...) button and select the file dat.MS.SQL.Server which you downloaded previously. Click Next >.


1.3. Select the ‘Delimited’ radio button. Check the box ‘First row has column names’. Make sure that all the other entries are the same as shown in the figure. Click Next >
1.4. Select the ‘Tab’ radio button and click Next >.
1.5. The following are the values that need to be selected in the ‘Choose Destination’  window.
 Destination: Microsoft OLE DB Provider for SQL Server

Server: local
Database: The name of the database that you created. In this case ‘IOMAD ‘. 

Hit Next > after all selections are made.
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1.6. Select the Customer table in the ‘Destination column. The drop down menu for this selection is available by clicking on the ‘Destination’ cell. 
 

To make sure that the correct mapping between the source and the destinations column has been made by SQL Server, click on the (...) button in the Transform column. Make sure that all the columns that are not present the customer table are ignored <ignore>. Click OK and then click Next >.


1.7. In the ‘Save /Schedule and Replicate’ screen, make sure that the ‘Run immediately’ checkbox is checked and hit Next >
1.8.  Confirm your selection and hit ‘Finish’.

The wizard should start the data import and should give you a confirmation after successfully transfering data from the flat file to the Customer Table.


1.9.  Click Ok and then click Done.
1.10. Repeat Step 1.1 to Step 1.9 for Product, Store, Time and Sales
You have successfully  imported the data!!!

Step 5: Cleaning up the Database

After data is imported, you will notice that there are duplicate records in the four dimension tables: customer, product, time, and store tables.  In order to maintain integrity of the database, we need to remove duplicate records from these tables. As there will be some changes to the data in the dimension tables, we will also repopulate the sales table.

1.  Make sure that you have created the tables Customer1, Product1, Store1, Time1 and Sales1.

2.  Open Customer1 table in the Design mode by right clicking on the Customer1 and selecting Design Table.



3.  Select Customer column and click on the Primary key on the tool bar.

 

4. Click on Save icon on the top menu and close the window.

5.  Repeat the procedure for tables Store1, Product1 and Time1

	Table Name
	Primary Key  (Column name)

	Customer1
	Customer

	Product1
	Product

	Time1
	Time_Key

	Store1
	Store


6. Make sure that you have downloaded the script called populate_tables.sql from the web. Store this script anywhere in your harddrive. 

7.  Open this script in SQL Server Query Analyzer as described below.

8.  Click on Tools > SQL Query Analyzer in the Enterprise Manager.
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A new application window should open up as shown  
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9.  Make sure that you are connected to your database. This can be done by selecting your database from the drop down menu as shown above.

10.  Open the populate_tables.sql script using Notepad or any word processor. 

11.  Copy and paste the entire contents of the populate_tables.sql file in right hand window of the query analyzer.  
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Alternatively, one can open the populate_tables.sql file directly by using the Open icon.

12.  Hit the Green Arrow on the menu or F5 function key on your keyboard to execute the sql query. 

This script accomplishes the following objectives.

· Inserts unique records in all the new dimension tables that have the Primary key assigned (Customer1, Time1, Store1, Product1).

· Get rids of all Nulls and other possible bad records in the dimension tables

· Populates the Sales1 data table.

· Deletes the original staging tables Customer, Sales, Product, Time and Store tables.

13.  Close SQL Query Analyzer. SQL Server will ask if the script needs to be saved. Click No and proceed.
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To be consistent with the naming, we will rename all Customer1, Sales1, Product1, Store1 and Time1 tables

14.   Right click on the Customer1 table and select Rename. 

15.  Change the name to Customer.

16.  SQL Server warns you regarding the consequence of renaming an object. Click Yes.
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17.  “Object was successfully renamed” message appears. Click Ok.

18. Repeat the procedure and rename Sales1 to Sales, Product1 to Product, Time1 to Time and Store1 to Store.

Step 6:  Joining the tables

After a unique primary key has been defined for each parent table, you create relations by joining the dimension tables and the fact table.

1. Close all open tables.
2.  Right click on Sales table and click ‘Design Table’ as before.

3.  Click on the Manage Relationship icon on the toolbar.
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A window for Properties should appear
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4.   Click on the Relationships Tab. Make sure that the Sales table is indicated in the Table name area.

5. Click New
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6.  In the Primary Key table select Customer Table.

7.  Click on the cell below the Primary Key drop down box and select Customer as the column name.

8.  Similarly select the Customer column from the Sales table by clicking on the cell below as show above.

9.  Check the checkboxes Cascade Update Related Fields and Cascade Delete Related Records.

10.  Without closing the window, repeat steps 5 to 9 for relating Store, Product and Time dimension tables with the Sales fact table. 

11. Create relations for the rest of the tables.  
12.  Right click on the diagrams in the databases>IOMAD>diagrams and click on ‘New Diagram’ . you will reach the following screen shot.
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Add the relevant tables (Viz : Customer,Sales,Product,Store,Time) to the diagram
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13.  Click on the Save icon in the design table window. A save confirmation window appears.
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14.  Click Yes.

15.  Close the Design Table window.

16. The following diagram shall be stored
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You’ve successfully created a star schema database for the drug store.  Congratulations!!

Step 6:  Creating Queries

In this step, we will create queries to extract data from the database for other data analysis tools. Let’s start by going over a few "warm up" exercises. 

Exercise 1:  Extract data fields customer, gender, date, and profit

1. Open SQL Query Analyzer from the Tools menu in the Enterprise Manager as you did in step 8 of the last section (Cleaning up Database). Make sure that your database is selected in the drop down box.

2.   Write a query in the right hand top window to select the fields from Customer, Sales and Time table as shown below.

3. Click the green arrow or hit F5 function key on your keyboard. Your results should appear in the bottom pane as shown.
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Exercise 2:  Extract customer, gender, total_profit, and cost, from the customer and sales details table, sum up total_profit and cost for each customer
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Exercise 3: Count the number of unique visits for each customer for 1998
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Data sets for later assignments  

Extract data from the same database you created in this exercise for the upcoming OLAP and Data Mining tutorials and assignments.  Export the results as text file, save the data on a disk or upload them to your ftp account.

a.  (OLAP Assignment) Extract a data set for use with Cognos Transformer.  We need to extract a dataset with the following fields:

Customer, gender, manufacturer code, brand code, 2 digit cat code, 4 digit cat code, 6 digit cat code, store, location, quantity, cost, profit_amount, date.  

b. (Data Mining) Extract a data set for Enterprise Miner.  The data set will contain total number of visits, total profit, total number of different  products (based on product_ID), total quantity of items purchased for each of the 685 customers, and the target variahle ‘buy_not’ for customers with more than or equal to 3 visits.  The fields needed are listed as follows:

customer, kinds of product, number of visits, total profit, total quantity, buy_not

Hint: you will need to create virtual tables for the queries for each aggregrate column separately, and join the tables together using the primary key.
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Customer Information


Customer ID*


Gender


DOB





Time Information


Time_key


Time


Date


Week Number


Week_Begin_Date





Production Information


Product Code


Manufacturer Code


Brand Code


Cat2


Cat4


Cat6





Store Infomation


Store Code


Location





Sales Detail


Receipt Number


Customer ID


Time_key


Product Code


Store Code


Discount Amount


Cost


Profit Amount


Quantity


Buy / Not Buy





Note: Product1 and Store1 tables are exact replica of Product and Store tables respectively. The difference between Time and Time1 and Sales and Sales1 is the datatype change of the Time_Key column from text to numeric as shown in the table specifications below.
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Note: Changing data types when data have been populated in the database may lead to data integrity problem.  Be sure to define the correct data types before you go on.





Note: When creating the Sales and Sales1 tables, make sure data type for customer, product_ID, and store is the same as in the dimensions table.
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