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Lab 1

Installation of Microsoft SQL Server 2000

Important Instruction

v' User must have Administrators permissions in order to install Windows SQL Server 2000.
v" Windows Server 2000 with SP3 or higher must be installed on the system.
v Close all programs running on computer before installation of SQL Server 2000.

Installation of SQL Server 2000 Step by Step:

1. Open the folder/Drive containing set up of SQL Server 2000 and double click on “autorun”.
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2. At the Microsoft SQL Server 2000 Enterprise Edition screen, press the “SQL Server 2000
Components” button.
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@ SQL Server 2000 Components >

% Browse Setup/Upgrade Help

@ SQL Server 2000 Prerequisites @ Read the Release Notes

Q Wisit Our Web Site

3. At the Microsoft SQL Server 2000 Enterprise Edition screen, press the “Install Database Server”
button

€

. - o Install Compon
Micr gg

Enterprise Edition
/ 8 Install Database %

Install Analysis Services

SQL Server 2000 provides rich and robust
support for scalable database solutions.

@ Install English Query
[=]

‘Ill




4. If Windows Server 2003 is installed you will see the SQL Server 2000 window. Press the Continue
button.

@ serverzon x

SQL Server 2000

l.}

SQL Server 2000 sp2 and below is not supported by this version of
windows. Please apply sp3|after installation of SQL Server 2000,

To run the program, click Continue. For more information, click Details.

™ Don't display this message again

Continue Cancel l | Details I

5. You will be brought to the Welcome window to the Microsoft SQL Server Installation Wizard.
Here press the Next button.

x

Welcome to the Microsoft SOL Server Installation
Wizard.

The Installation Wizard allows you to install a new instance of
SOL Server or modify an existing instance.

Cancel |
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6. You will be brought to the Computer Name window. Since you are installing SQL 2000 Server on
the Server computer, you will select the Local Computer and press the Next button.

Computer Name x|

Enter the name of the computer on which you want to
create a new instance of SOL Server or modify an
existing instance of SOL Server.

1, enter. the name of a hew of existing Yirtual SEL
Server to manage,

SYSTEM?

"~ Bemote Computer

€ Virtual Server

Help < Back I Next > I Cancel I

7. You will be brought to the Installation Selection window. Select the “Create a new instance of
SQL Server, or install Client Tools" radio button and press Next button.

Installation Selection x|

Select one of the following installation options.

7+ Create a new instance of SOL Server, or install Client Tools

I Uparade, remove, o add components to an existing
histance of SEL Server

¢ Advanced options

Create a New Installation

This option allows you to create a new instance of SOL
Server 2000 or install Client Tools on any supported
Operating System.

Help < Back I Next > I Cancel I
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8. User will be brought to the User Information window. Enter the computer Name and Company
for your system, press Next button.

User Information ) x|

Enter your name below. |t is hot necessary to enter a company
name.

Name: f|

Company: |

< Back I MNext > I Cancel

9. You will be brought to the Software License Agreement window. After reading the legal
agreement, press the Yes button.

Software License Agreement B 5[

Please read the following License Agreement. Press the PAGE DOWN key to see
the rest of the agreement.

END-USER LICENSE AGREEMENT ﬂ
SERVER LICENSE FOR MICROSOFT SOL SERVER PRODUCTS

IMPORTANT-READ CAREFULLY: This End-User License Aareement ["EULA") is a legal
agreement between you [either an individual or a single entity) and Microsoft Corporation
for the Microsoft software product identified above, which includes computer software
and may include associated media, printed materials, and "online’" or electronic
documentation ['Product"). An amendment or addendum to this ELILA may accompany
the Product. YOU AGREE TO BE BOUND BY THE TERMS OF THIS EULA BY
INSTALLING, COPYING, OR OTHERWISE USING THE PRODUCT. IF YOU DO NOT
AGREE, DO NOT INSTALL OR USE THE PRODUCT; YOU MAY RETURN IT TO
YOUR PLACE OF PURCHASE FOR A FULL REFUND.

The Product may contain the following software: LI

Do you accept all the terms of the preceding License Agreement? If you choose No, Setup
will close. To install Microsoft SOL Server 2000, you must accept this agreement.

< Back Yes No I
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10. You will be brought to the registration key window. Enter the 25 digit registration Key and press
the Next button.

]

Enter your 25-digit CD-Key

n 1 . 1 1

You can find this number on the yellow sticker in the CD liner notes or the CD sleeve.

< Back I Next > I Cancel l

11. You will be brought to the Installation Definition window. Choose the "Serve and Client Tools"
radio button and press the Next button.

Installation Definition - x|

You can select one of the following types of installations.

" Client Tools Only

¢ Server and Client Tools

" Connectivity Only

This option allows you to install a server and the client
tools. Use this option if you want to set up a server with
administration capabilities.

Help < Back I Next > I Cancel I
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12. You will be brought to the Instance Name window. Her you have to press the Next button.

|

For a default installation, leave Default checked and
click Mext.

To install or maintain a named instance of SOL
Server on this computer clear the Default checkbox
and type or select an instance name.

A new name must be 16 characters or less and
should start with a letter or other acceptable
character. For more information, click Help.

Help I < Back I Next > I Cancel I

13. You will be brought to the Setup Type window. Of the type of Setup preferred, select Typical.
And press the Next button.

Setup Type B x|

Click the type of Setup you prefer, then click Next.

&+ Typicat Installed with the most common options. Recommended for most users.
" Minimum Installed with minimum required options.
™ Custom You may choose the options you want to install. Recommended for

advanced users.

Destination Folder

Program Files Browse... | C:A\Program Files\Microsoft SOL Server
Data Files Browse... I C:\Program Files\Microsoft SOL Server

Required: Available:
Space on program files drive: 38205 K 47708568 K
Space on system drive: 182917 K 47708568 K
Space on data files drive: 34432 K 47708568 K

Help < Back I Next > I Cancel
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14. You will be brought to the Service Accounts window. Choose the ‘Use the same account for each
service Auto start SQL Server Service.’ radio button. Enter Administrator’s Password and press
the Next button.

Services Accounts R 5’

" {se the same account for each selvice. Auto start SOL Server Service

" Customize the settings for each servick,

— Services — Service Settings

€ SOL Server " Use th&\Local System account

SO Server Sgent .
(+" UUse a Domajn User account

Username: |dministrator
Password: ©>
Domain: |SYSTEM?

[~ Auto Start Service

Help I < Back I Next > I Cancel |

15. You will be brought to the Authentication Mode window. Select the ‘Mixed Mode (Windows
Authentication and SQL Server Authentication) radio button. Enter your password in the Enter
Password and Confirm Password fields and press the Next button.

Authentication Mode ] x|

Choose the authentication mode.

" Windows Authentication Mode

& Mixed Mode [Windows Authentication and SOL Server Authentication}

Add password for the sa login:

Enter password: |

Confirm password: I

|~ Blank Password [not recommended)

Help < Back l Next > I Cancel I
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16. You will be brought to the Start Copying Files window and press the Next button.

Start Copying Files R 5'

Setup has enough information to prompt you for the licensing
mode information and start copying the program files. Click Back
to review or change the settings, otherwise click Next to
proceed.

< Back

Cancel I

17. Once the file installation is complete, you will be brought to the Choose Licensing Mode. Select
either Per Seat or Processor License. Press the Continue button.

Choose Licensing Mode i x|

SOL Server 2000 supports two Client Licensing Modes

% Per Seat - Each device that accesses Microsoft SOL Server
2000 requires a separate Client Access License.

% Processor License - Each processor on this server requires a
separate Processor License.

Please click Help to fully understand the implications of the licensing
mode you choose.

Licensing Mode

(OF T IU i'l devices
" Processor License for 0 :l‘l processors

| LContinue I Exit Setup I Help
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18. The System will display this window when loading the system.

g Setup is installing Microsoft Data Access Components (MDAC] ...

19. The system will display this window when installing the Microsoft Full-Text Search Engine.

g Setup is installing the Microsoft Full-Text Search Engine ...

20. SQL Server 2000 progress screen will display.

-;5__7. Enterprise Edition

Microsoft SOL Server 2000

chprogram files\microsoft sgl serverymssglibinniopendss0.dil
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21. Setup is preparing to configure the server and setup started the server and installation of
selected configuration. After that setup updating window will display.

g Setup is preparing to configure the server ...

% Setup is starting the server and installing your chosen configuration ...

Setup is updating your system ...

22. Once the setup is complete, you will be brought to the following window. Press the Finish
button to complete the installation.

Setup Complete

Setup has finished installing an instance of Microsoft SOL Server
2000 on your computer.

Click Finish to complete Setup.
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Installation of SQL Server 2000 Client:

1. Open the Drive/Folder and click on “autorun”.

@ 5QL2000_Ent (D:) Q@@
w

Fle Edt Yew Favorites Tooks Help

v B o

5 ~ = |
Qe - ) F O s ([ potders | 73]~
Address |48 01y

Folders s

# (L) My Documents
= ¢ My Computer 3
J INSTALL
1
R 5012000 Ent (D:)
() books J msolap
|

# A 3% Floppy (A1)
i
autorun
., Setup Information
1KB

@ veskeon iJ books
B < Local Disk (C:)
msolap.iss

# < Local Disk (E:)

@ [ control Panel

& () Shared Documents

@ () User!'s Documents
& %3 My Network Places

2 Recycle Bin

smssql.pdf
FDF File
1KB

sqlest
Batch File

/" devtools
[

/] MSDE
[

/J x86

[

e

P autorun
Configuratio
1KB

B8] smscli
1KB o

=
BB smssqins
\ atcl

05 Batch File

2. At the Microsoft SQL Server 2000 Enterprise Edition screen, press the SQL Server 2000

Components button.

@ SQL Server 2000 Qomponenist % Browse Setup/Upgrade Help

@ SOL Server 2000 Prerequisites

@ Read the Release MNotes
Q Wisit Our Web Site
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3. At the Microsoft SQL Server 2000 — Enterprise Edition — Install Components screen, press the
Install Database Server button.

e | o Install Compong
Vgt Lorver
2000
Enterprise Edition
/’8 Install Database%

Install Analysis Services

SQL Server 2000 provides rich and robust
support for scalable database solutions.

@ Install English Query
(== )

[cn
1

If Windows Server 2003 is installed, you will see the Setup window. Press the OK button.

4.

Microsoft SQL Server 2000 Enterprise Edition server component is not supported on this operating system. Only
client components will be available for installation.

5. You will be brought to the Welcome window to the Microsoft SQL Server Installation Wizard.

Press the Next button.
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I Welcome to the Microsoft SOL Server Installation
Wizard.

The Installation Wizard allows you to install a hew instance of
SOL Server or modify an existing instance.

6. You will be brought to the Computer Name window. Since you are installing SQL 2000 Client, the
Local Computer option will be the only selection. Press the Next button.

Computer Name @

Enter the name of the computer on which you want to
create a new instance of SOL Server or modify an
existing instance of SOL Server.

Help | < Back I Next > I Cancel
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7. You will be brought to the Installation Selection window. The “Create a new instance of SQL
Server, or install Client Tools" will be the only option available. Press the Next button.

Installation Selection @

Select one of the following installation options.

" iCreate a new instance of SAL Server, or install Client Tools

Create a New Installation

This option allows you to create a new instance of SOL
Server 2000 or install Client Tools on any supported
Operating System.

Help < Back I Next > I Cancel

8. You will brought to the User Information window. Enter the computer Name and Company for
your system. Press the Next button.

User Information

Enter your name below. [t is not necessary to enter a company
name.

Name: l

Company: [|

< Back I Next > I Cancel
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9. You will be brought to the Software License Agreement. After reading the legal agreement,
press the Yes button.

Software License Agreement @

I Please read the following License Agreement. Press the PAGE DOWN key to see
the rest of the agreement.

END-USER LICENSE AGREEMENT
SERVER LICENSE FOR MICROSOFT SOL SERVER PRODUCTS

IMPORTANT-READ CAREFULLY: This End-User License Agreement ["EULA"] is a legal
agreement between you [either an individual or a single entity] and Microsoft Corporation
for the Microsoft software product identified above, which includes computer software
and may include associated media, printed materials, and "online'" or electronic
documentation ["'Product’). An amendment or addendum to this ELLA may accompany
the Product. YOU AGREE TO BE EOUND BY THE TERMS OF THIS EULA BY
INSTALLING, COPYING, OR OTHERWISE USING THE PRODUCT. IF YOU DO NOT
AGREE, DO NOT INSTALL OR USE THE PRODUCT; YDOU MAY RETURN IT TO
YOUR PLACE OF PURCHASE FOR A FULL REFUND.

L2

The Product may contain the following software:

v

Do you accept all the terms of the preceding License Aareement? |f you choose Mo, Setup
will close. To install Microsoft SOL Server 2000, you must accept this agreement.

< Back Yes No

10. You will be brought to the Registration Key window. Enter the 25 digit CD-Key. Click on the Next
button.

Enter your 25-digit CD-Key

n ] ] . ]

You can find this number on the yellow sticker in the CD liner notes or the CD sleeve.

< Back I MNext > I Cancel
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11. You will be brought to the Installation Definition window. Choose the "Client Tools Only" and
then press the Next button.

Installation Definition @

You can select one of the following types of installations.

" Connectivity Only

This option allows you to install the client tools only. Use
this option if you do not need to install a server and will
be connecting to an existing server.

Help < Back I Nexzt > I Cancel ]

12. You will be brought to the Select Components window— press on the Next button for default
values.

Select Components @

Select or clear the components to install / remove.

Components: Sub-Components:
Management Toals 28672 K Enterprise Manager
Client Connectivity 288K Profiler 640K |

Books Online 32512K Query Analyzer 1636 K
Development Tools 288K DTC Client Support 0K
] Code Samples 0K Conflict Viewer 1024

- Description-
Installs interactive management tools to help run SOL Server.

Required: Available:
Space on program files drive : 208K 37207484 K
Space on system drive: 151248 K 37207484 K
Space on data files drive: 0K 37207484 K

Help I < Back Next > Cancel

15| Page



13. At the "Start Copying Files" window, press the Next button.

Start Copying Files [g]

Setup has enough information to start copying the program files.
If you want to review or change any settings, click Back. If you
are satisfied with the settings, click Next to begin copying files.

< Back Cancel

14. The system will display this window when loading the system.

Setup is installing Microsoft Data Access Components (MDAC) ..

15. SQL Server 2000 progress screen will display.
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<3 Enterprise Edition

Microsoft SOL Server 2000

elprogram files\microsoft sgl server\80\toolsibinnisgl iis admin.msc

ﬁ@m

16. Once the setup is done, you will see the following window. Press the Finish button to
complete the installation.

Setup Complete

Setup has finished installing an instance of Microsoft SOL Server
2000 on your computer.

Click Finish to complete Setup.

Mechanism to Conduct Lab:

Students and teacher communicate through Adobe Connect.
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Lab 2

Consider the following table

NORMALIZATION

Project ID Project Name | Project EmpID Emp Name Hourly Rate
Budget
1001 Pakistan 1 billion 101 Sana 60000
International 102 Ali 80000
Airlines 103 Hasan 45000
Database
1002 NADRA 20 million 111 Amir 90000
database 112 Umer 80000
Following functional dependences exist.
1. ProjectID->ProjectName, Project Budget
2. EmplID->EmpoyeeName, HourlyRate
3. ProjectID, EmplID->ProjectName, Project Budget , EmpName, HourlyRate
Normalize above given table into first and second normal form.
Solution:
First Normal Form: Remove repeating groups
Project Project Name Project Budget EmpID Emp Name | Hourly
ID Rate
1001 Pakistan International 1 billion 101 Sana 60000
Airlines Database
1001 Pakistan International 1 billion 102 Ali 80000
Airlines Database
1001 Pakistan International 1 billion 103 Hasan 45000
Airlines Database
1002 NADRA database 20 million 111 Amir 90000
1002 NADRA database 20 million 112 Umer 80000

Second Normal Form: Remove Partial Dependencies

The above table is not in the second normal form since there exists the partial dependency
through the FDs 1, 2 and 3. To bring it into second normal form, we will decompose the table
into the following tables:
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Employee Table

EmpID Emp Name Hourly Rate
101 Sana 60000
102 Ali 80000
103 Hasan 45000
111 Amir 90000
112 Umer 80000
Project Table
Project ID | Project Name Project
Budget
1001 Pakistan International Airlines Database | 1 billion
1001 Pakistan International Airlines Database | 1 billion
1001 Pakistan International Airlines Database | 1 billion
1002 NADRA database 20 million
1002 NADRA database 20 million

Employee-Project Table

Project ID EmpID

1001 101
1001 102
1001 103
1002 111
1002 112

Now, above tables are in second normal form. Create above all tables in SQL server enterprise manager
in normalized form. The procedure of table creation is given below.

1. Open SQL Server Enterprise Manager by clicking on Start menu->Programs->Microsoft SQL
Server->Enterprise Manager.
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w Windows Catalog

% Windows Update
f&

Programs
|_-¢“.~ Documents

Setkings
/;) Search
)

g Help and Support:

=] Run...

ACcessaries g

QQ

Administrative Toaols b

!?

Microsoft S0L Server 'Fﬁ Enterprise Manager

@ Shut Dowr, ..

2. Click server node

. Microsaft SOL Server - Swikch b [ Profiler Loca

meoSmart Technologies r @, Query Analyzer i
» - Acrobat Distiller 9 % Service Manager

A~ adobe Acrobat 9 Pro &nalysis Services L

Lo} Adobe LiveCycle Designer ES 8.2 ¥

fﬁ Microsoft S0L Server 2008 B2 g

@ Mozila Firefox

Microsoft OFfice J

¥

':m SOL Server Enterprise Manager

File  Action Wiew Tools indow Help

[:l Console Rook

' Microsoft SQL Servers

= ﬁ S0L Server Group

(LOCAL) (indows MT)
-1 Databases
l:l Data Transformation Ses
l:l Managerment
D Replication
D Security
-] Support Services
E-[23 Meta Data Services

"fii Console Root'Microsoft SOL Servers)SOL Server Group' (LOCAL) {Windows

(LOCAL) (Windows NT) & Items

B B8 B &

Databases Data Management  Replication
Transforma...

O o

Suppork Meka Daka
Services Services

=10l =

B2

Securiky
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3. Right Click on Databases node and click on New Database...

QL Server Group'(LOCAL) (Windows NT

rosoft SOL Server:

Console Root
EI Microsoft 0L Servers

SOL Server Group
=Gy (LOCAL) (windaws NT)
A
{:I Daka Trans
D Manageme
(1 Replication
{:I Security
D Support Se
[:| Meta Data

Databases

Morthwind

master

Al Tasks

e
= tempdb
Mew Window From Here

Refrash
Expotk List. ..

Help

2

4. Type MyFirstDB in Name as Database Name and click oK.

! Database Properties - MyFirstDB
! General | Data Filesl Tranzaction Logl

Mame: IMyFirstDB
i D atabase
| Status [Unknown)
; Owher: [Urkniown)
i [ate created: [Unknown)
Size: [Unknawn)
Space available: [Unknown)
! Mumber of users: [Unknawn)
Backup
Last databaze backup: Mote
Last tranzaction log backup: Mohe
b aintenance
Maintenance plan; Mone
Collation name: I[Sewer default] j

Cancel

o]

Help

5. Expand Databases node, right click on

and then click on Table.

21| Page

your newly created databases MyFirstDB, click on New



L1 Console Rook
EI Microsoft SOL Servers
Elﬁ SOL Server Group
= (LOCAL) (windows MT)
=

Mew Daktabase. ..

‘i Console RootMicrosoft SOL Servers ' SOL Server Group' (LOCAL} (Windows NT L DSES

Databases

123

Forthwind

all Tasks

Data Tran:

master model msdb My FirstDE

pubs

tempdb

Database User. ..
Database Role. ..

Suppork Se

-3

- Managems Mew wWindow From Here
-{Z Replicatior

{31 Security Delete

-{E3 Refresh

I Properties

Help

6. The following window will open.

™M tD

Column Mame

*{LOC
Crata Type

Length

Database Diagram. ..

Mien, L,

Stored Procedure. ..

Extended Stored Procedure. .
Rule...

Default. ..

User Defined Data Type...
User Defined Function. ..

Mew Full-Text Catalog. ..

Publication. ..
Pull Subs=cripkion. ..

Allow Mulls o

Columns |

Description
Default Yalue
Precision

Scale

Identity

Identity Seed
Identity Increment
Is RowGuid
Formula

Callation

7. Type Column Name and select data type. See following figure in which we have created variable

EmplD.

Column Name

Data Type

Length

Allow Mulls

p |EmpID int

4

¥

&
L 1|

Calumns I

Descripkion |
Default Yalue

Precisian 10
Scale 0
Identity Mo
Identity Seed

Identity Increment

Is Rowizuid Mo
Formula

Callation
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8. Right Click on column row and select option Insert Column.

i Mew Table in "MyFirstDB" on "{(LOCAL)"

Column Mame
oD

Set Primary Key

Delete Calumn

int

Data Type Length | Allow kulls
3 4 v

Task

Select all

IndexesiKeys...
Relationships. ..

Check Constraints. ..

Properties

pmur= 1n1n g

9. Similarly create other variables, EmpName and Hourly Rate

Columnn Mame

"fi New Table in "MyFirstDB' on '(LOCAL)

Data Type

Length

Allow Mulls

b |Emplame

char

10

W

Calurnnz |

Description
Default Yalue
Precision

Scale

Identity

Identity Seed
Identity Increment
Is RowiEuid
Formula

Collation

0}

<database default=

New Table in ‘MyFirstDB" on "(LOCAL)"

Column Name

Data Type

Length

Allow Mulls

» | [Hourly Rate]

int

4

W

Columns |

Description
Default Value
Precision

Sicale

Identity

Identity Seed
Identity Increment
Iz RowGuid
Formula

Callation

Mo
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10. To set a column as primary key, right click on column name and click Set Primary Key.

"Hi Design Table ‘Employee’ in 'MyFirstDB' on (LD - - |E||£|

Data Type Alow Huls

char v

[EN R

Insert Column
Delete Column

Task 3
Select all i}

Indexesfkeys. .. Mo
Relationships...

Check Constraints...
[a

Properties

Caollation <database default >

11. Click close icon, the SQL Server Enterprise Manager will open. Click Yes.

SOL Server Enterprise Manager EI

L] "-'.‘ Do wou want bo save changes to table 'Tablel'?
[ ]

12. Type Employee in variable name. Click OK.

x

Enter a name For the kable:

IEmpIu:u';.-'ee

| (04 I Cancel | Help |

13. See in the following figure the new created table Employee. It is added in Tables list.
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Full-Text Cat =
0 | ]

[E2] cuanhierts
4]

123 Mame /4 Oner Type Create [ &

asker dtproperties dbo Syskem 10/12/2
model dbo

msdb syscolumns dbo gfafz00
MyFirstDE syscomments dba Syskem afefz00
E% Diagrams sysdepends dbao System ai6/z00
- [Z] Tables sysfilegroups dhao System 8/6/200
sysfiles dbo Syskem afefz00
sysfilesl dbo System gfafz00
sysforeignkeys dbao System gf6fz00

sysfulltextcatalogs dbao System 8,!’6,!’200_
= sysfulltextnatify dhao System alafz00
= pefauts sysindexes dbo System af6/200
% User Defined sysindexkeys dbo System gjejz00
ﬁ User Defined sysmembers dbao System afafz00

Ahn Sueskern

ateiznn T
»

14. Right click on table name, select Open Table options and then Return all rows o

Console Root'\Microsoft SL Server

E (LOCaL) (nindows MT) I

ED Databases

QL Server Group',{LD

3 (Windows NT

A

ption.

=10l =

Mame # owner Tvpe Create [ -
123 _
mashar drproperties dbi System 10/12/2
model El S
msdb g/efz00
MyFirstDEB a/efz0o0
=2 Diagrams Return all 8/6/200
-] Tables S5 Full-Text Index Table » FARIMIE 8/8/200
i Wiews sys . Query &/6/200
) stored Proce | |[Elsys  All Tasks * |dbo System 8/s/200
{43 Users S¥S ot dba System g6/200
32 Roles TR sys CDI_DY dba Systen 8/6/200
] Rules Elsys dho System &/6/200
[ =] Default Delete
erad sf 4 sys FErEmS dbo Systerm g/efz00
% User Def!ned S5 = dhi Swyskem ale/z00
ﬁ UT Define sys  Properties dbo System 8/6/200
il Pul-Text Catir | | (= b L — AlR AN
4| | 3 1| Help | 3
I I Y
15. Enter data in table manually or using some application.
i Data in Table 'Employee’ in 'MyFirstDB' on {LOC _|Olx

Ernphame

ErnpID

Hourly Rate

%

Sana 101

&0000]

Follow above method for all tables.
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Mechanism to Conduct Lab:

Students and teacher communicate through Adobe Connect.

Lab 3

DENORMALIZATION
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Scenario

“Pak Airline” is an airliner reservation company, which is operating in more than 10 countries. They have
developed the airline reservation system to avoid the errors faced in manual system. The staff of the
airline use airline reservation system form the tasks such as flight scheduling, ticket reservation,
announcements in automated way. Similarly, users/passengers can search for flight schedule according
to date and time and fare details. The staff of the airline can manage the reservation systems by flight
rout, runway details, flight scheduling and reservation.

Ticket reservation system of the Pak Airline provides the information about schedule of flights, availability
of seats, flight number and destination. For reservation of ticket user have to provide its personal
information such as name, age, address etc. For payment purpose user will provide credit card number
and bank details. Moreover, information about flight number, date of departure, no. of tickets to be
booked is also required for confirmation of ticket. Following is the ERD of above airline reservation system.

Airport
PK | Airport id
Name
City Announcement
— PK | Announcement Id
Announcement Text
Start Date
Passenger = 7Kh
light - t
PK Passenger Id Expire Date
PK Flight Id Staff 1d
FK1 Flight Id
FK1 Airport id ¥
Name
- .| FK2 Staff id
Address =
Arrival t
Contact. N6 Arrival Date 1
- yal T
Credit Card. No VTV Iwme Staff
¥ | Depart Date L, ol PK | starrig
Depart Time
Name
Destination
+ - Designation
Tickets Contact No
PK Ticket Id
FK1 Flight Id —=
Airplane
Type PK | Airplane 1a
Type
No. of Seats

Question Statement:
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You are required to de-normalize above tables using table pre-joining technique according the
relationship between entities. Carefully identify all tables with such relationships on which Pre-joining
technique can be applied.

Solution:

There are One-to-Many relationships in following entities:

1. Staff-Announcement
2. Airport-Flight

3. Flight-Passenger

4. Staff-Flight

5. Flight-Ticket

As Pre-joining De-normalization technique is based on 1-many relationship so the De-normalization will
be performed on following tables.

Airport Table

Airport Id Name City

Flight Table

Flight Id Arrival Arrival Depart Depart Destination Airport Id | Staff Id
date time Date Time

Staff Table

Staff Id Name Designation Contact No

Announcement Table

Announcement Id Announcement Text | Start Date Expire Date Staff Id

Passenger Table
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Passenger Id Name Contact No Address Email Credit Flight Id
Cr.No
Ticket Table
Ticket Id Type Flight Id

Merge Staff and announcement table as there is one to many relationship which is the requirement of

Pre-joining.

Staff-Announcement

Staff | Name | Designation | Contact | Announcement | Text | Start | Expire
Id No Id Date | Date
Airport-Flight Table
Airportld | Name | City Flight Id Arrival Arrival Depart Depart Destination
date time Date Time
Flight —Passenger Table
Flight | Arrival | Arrival | Depart | Depart | Destin | Passen | Name | Contact | Addr | Email | Credit | Airport | Staff
Id date time Date Time ation | gerld No ess Cr.No | Id Id
Staff-Flight Table
Staff | Name | Designation | Contact | FlightId | Arrival Arrival Depart Depart Destinat
Id No date time Date Time ion
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Flight-Ticket Table

Flight | Arrival
Id date

Arrival
time

Depart
Date

Depart
Time

Destination

Airport

Staff

Ticket

Id

Id

id

Type

Mechanism to Conduct Lab:

Students and teacher communicate through Adobe Connect.
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Lab 4 Part |
Installation Guide for MS SQL Server 2000 Analysis Services

1. Follow all instructions in Lab lecture 1 section 3.2 “Installing Microsoft SQL Server 2000” and
then Double Click on “AutoRun.Exe” icon.

File and Folder Tasks &

=[] Rename this file ’J ’J

_E‘ Mave this File
[ Copy this file
@ Publish this file to the Web BOCKS DEVTOOLS HTML IMSTALL
(=) E-mail this file
¥ Delete this file

»

Other Places

Joog g o

() My Documents MSDE MSEQ MSOLAP 86
._J My Computer

\.3 My Metwork Places
cmmra S e
Details ¥ g @ [ﬁ ’:EJ
-} —
AUTORUM, EXE AUTORUN,INF AUTORUM, INI LICEMSE. TRT

2. The Microsoft SQL Server 2000 Enterprise Edition screen will appear. Now, press the SQL Server
2000 Components button.

@ SOL Server 2000 Components % Browse SetupUpgrade Help

@ EQL Server 2000 Prerequisites @ Read the Release Motes

Wisit Our web Site
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3. Now, Press “Install Analysis Services” button.

- -- I .Install Copnns
5 Eorverzcn

8 Install Database Server

Analysis Services is designed to faciitate
online analytical processing (OLAP) and
Install Analysis Services data mining applications,

@ Install English Query
o |

4. The following window will appear. Click “Continue” button.

ﬂ SOL Server 2000 Analysis Services 5'

S0L Server 2000 Analysis Services

L.;/

S0L Server 2000 Analysis Services sp2 and below is nok supported
by this version of Windows, Please apply sp3 after installation of
SOL Server 2000 Analysis Services,

To run the program, click Continue, For more information, click Details,

[ Don't display this message again

Continue Zancel

5. From Microsoft SQL Server 2000 Analysis Services screen, Click Next button.
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x|

“welcome to the Microsoft SOL Serer 2000 Analysiz
Services Setup program.

It iz strongly recommended that pou exit all Windows programs
befare running thiz Setup pragran.

Click Cancel to quit Setup and then cloze any programs you
have wnning. Click Mest to continue with the Setup program.

WWARMING: This program is protected by copyright law and
international treaties.

Unauthorized reproduction ar distribution of this program, or any
portion of it, may rezult in severe civil and criminal penaltiez, and
will be prozecuted to the maximum extent possible under law.

Cahcel

6. Click “Yes” from following “Software License Agreement” window.

Software License Agreement 5'

g Pleasze read the following Licenze Agreement. Press the PAGE DOWHM key to see

the rest of the agreement.

END-USER LICENSE AGREEMENT il
SERVER LICEMSE FOR MICROSOFT S0L SERVER PRODUCTS

IMPORTANT-READ CAREFIULLY: This End-User Licenze Agreement ["ELULA" iz a legal
agreement between vau [gither an individual or a zingle entity] and Microzaft Corparation
for the Microgoft software product identified above, which includes computer saftware
and may include azzociated media, printed matenals, and “'online’’ or electronic
documentation [“Product]. &n amendment or addendurn tothiz ELLS may accompany
the Product. YOU AGREE TO BE BOUMD B THE TERMS OF THIS ELILA BY
INSTALLING, COPYIMG, OR OTHERWISE USIMG THE FRODUCT. IF Y00 DO MOT
AGREE, DO MOT IMSTALL OR USE THE FRODUCT; w00 MaY RETURM IT TO
OUR PLACE OF PLURCHASE FOR A FULL REFUMD.

The Product may contain the following software: LI

Do wou accept all the termz of the preceding License Agreement? [f pou chooge Mo, Setup
will cloze. Tainstall Microsoft SOL Server 2000 Analpziz Services, you must accept thiz

agreemetk.
< Back Yes Mo |
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7. Select Component as selected in following “Select Components” window.

select Components x|

Select the components you want o ingtall, clear the components
you do not want ko install

LCompornents

Il

. Analpziz Manager

Decizion Support Objects F200 K
Cliert components 9334 K,
Sample applications 4672 K.
Booksz Online 424 K
D estination Folder
’7 [:h . SMicrosoft Analpsiz Services Browse. ..
Space Required: 140992 F. —
Space Available: 339740 K |
< Back | Hest > | Cancel

8. Select Program Folder and click “Next” button.

Select Program Folder El

Setup will add program iconz ba the Program Folder listed belaw.
'ou may bpe a new folder name, ar zelect one from the existing
Folders list. Click Mext to continue.

Fragram Folders:

Adrinistrative T ools

Microzaft Office

Mizrosoft SGL Server

Microsaft SEL Server - Switch

Microgzaft SOL Server 2008 B2

MeoSmart Technologies

Startup

Ulral 50 |

< Back Hest > Cancel |
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9. The following window will appear.

g Setup iz installing Microzoft Data Access Components [MDALC] ...

10. Click “Finish” button to complete setup.

Setup Complete

Setup haz finizhed inztaling Microzaft SAL Server 2000 Analysiz
Services on your computer.

Click. Finizh to complete Setup.

< Back Firizh
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Working with Analysis Manager

1. Open Analysis Manager by clicking Programs->Microsoft SQL Server->Analysis Services-
>Analysis Manager.

fin i {5 Books Online

I Microsaft SQL Server - Switch » = Client Network Utility

4@ NeoSmart Technologies » ﬁ Configure SQL ¥ML Support in 115
@ Startup » "ﬁ Enterprise Manager

4@ YUTES-Patch » % Import and Export Data

) WinRAR > B Profiler

& Internet Explorer EA Query Analyzer

@ Outlook Express E_ Server Network Utility

. Remote Assistance

) Ultralso »
\}- Acrobat Distiller

- Adobe Acrobat 9 Pro
“ ‘Windows Update > -

& Service Manager

@ Books Online
@ MD¥ Sample Application

Lc| Adobe LiveCycle Designer ES 8.2
) Microsaft SQL Server 2008 R2

|_;¢3 Documents
@/ Settings »
I;) Search »

Q)) Help and Support

=] Run..

3 (@) shutvown..

Server 2003 Enterprise Edition

2. The following Analysis Manager Window will open. To get help on working with Analysis
Manager, click on Analysis Manager Concepts & Tutorial.
‘;m Analysis Manager

“ﬁ] File Action VYiew Tools ‘Window Help

= AE B 2m

(L Console Root
= Getting Started

@ Analysis Manager

Concepts &
Tutorial

g Analysis Services
on the Web

a Microsoft SQL Server
on the Web
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3. Inthe Analysis Manager tree view, expand Analysis Servers.

41 Analysis Manager i _I_J- jm] 51
#) Fle Action View Tools Window Help [ 18]
= | @an| B 2 m

[ Console Root
& D 42 Getting Started
=Ty EXAMRWPZ

=) FoodMmart 2000 @

{1 Data Sources

{11 Cubes

{1 shared Dimensions
{1 Mining Models

@ Database Roles @ Analysis Manager

Concepts &
Tutorial

g Analysis Services
on the Web

a Microsoft SQL Server
on the Web

4. In above screen, FoodMart2000 under the server node is the sample database available in
Analysis Manager.

5. To create a new database:

1. Click the name of your server (e.g. EXAMRWP2), a connection with the Analysis server will be
established.

2. Right-click your server's name, and then click New Database.

Ii'm Analysis Manager . ] )

nﬁ] Fil=  Action Wiew Tools ‘Window Help | =[5 =
« = | BmEl 52
(L1 Console Root

-0 Analysis Servers Getting Started Meta Data
i §

[ LH  Mew Database...

TestDE Unreqgister Setver
Properties...
Migrate Repository. ..
Restore Database.., .
o ® Analysis Manager
= Concepts &
iew > Tutorial
Mew Window From Here
Refresh
Help . .
Analysis Services
on the Web

@ Microsoft SQL Server
on the Web
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3. The following database dialog box will open.

x

Database name:

Description:

| ) I Cancel Help |

4. Inthe Database dialog box, in the Database name box, enter “MYFirstDB”, and in Description
box, enter “This is my Fisrt database.”, then click OK.

x

Dakabase name:
IM‘."FirstDB

Description:

This is my First database.

N IO

(04 I Cancel Help |

5. Inthe Analysis Manager tree pane, expand the server, and then expand the MYFirstDB database
that you just created.

6. Your new MYFirstDB database contains the following items:

e Data Sources

e Cubes

e Shared Dimensions
e  Mining Models

e Database Roles

Lab Exercise: Explore sample database FoodMart2000, all of its tables, tables’ schema and browse their
data.

Mechanism to Conduct Lab:

Students and teacher communicate through Skype/Adobe Connect. Students perform the task using the
following simulator:
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Lab 4 Part Il

CREATING AND PROCESSING A CUBE

1. Click on newly created database “MYFirstDB”, from its drop down list, select New Cube, then

select Wizard option.

o ) R

MNew Database. ..

Edit...

Mew Mining Model, ..

Editor...

Process the Database
Manage Roles. ..
Archive Database, ..
Copy

Paste

Wiew
MNew Window From Here

Delete
Refresh

Help

2. The following Data Link Properties window will open. Select option Use data source name and

then select FoodMart2000 from its dropdown list.

3. Write Admin as User name and check Blank Password option.
4. After this, Click Test Connection button.
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B2, pata Link Properties

Provider Connection I.&dvancedl Al I

Specify the following to connect to ODBC data:
1. Specify the source of data:

= |lse data source name

|Foodh-1 art 2000

" Use connection string
LContection sting:

LI Befrezh |

2. Enter information to log on o the server

Ewild.... I

Uszer name: Iadmin

Eazsworndd: I

¥ Blank pazsword [ Allow saving pazsword

3. Enter the jnitial catalog to use:

ok Cancel

Help




5. You will get message “Test Connection Succeeded”. Click OK, then again click OK from Data Link
Properties.

B2 Data Link Properties |

Provider Connection |Advanced| All I

Specify the following to connect to ODBC data:
1. Specify the zource of data:

& Use data source name

|FoodMart 2000 R efre3h|

" Use connection sting

[Eormectinm strimm:

. -
2 Enteric ) Tesk connection succeeded.
Uzer

Bazg

W e

3. Enter the initial catalog to uze:

| |
Test Connection |

Ok I Cancel I Help I

6. Cube Wizard window will show different tables which are created in FoodMart2000 database.
Select inventory_fact_1997 table.

x

=l
Select a fact table from a data source = =
AT
Data sources and tables: Details:
E--ﬁ FoodMart 2000 < Calumn I
-2 Default Schema product_id
~[E] account EHltime_id
-] eategory = warehous=_id
-[=F] eurrency [ store_id

: customer

units ordered
5] davys - check -

=] department units_shipped
employes watehouse_sales
-] expense_fact Bl warshouse_cost
SEsikin " ct 1997 Elsupply_time
- inventory_fact_1995 E= store_invoice
[==] nisitinn ;I
MNew Data Source ... | Browse Data ... |

< Back | et = I Cancel Help |
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7. You can browse data of selected table by clicking on Browse Data button (See above window).

8. Now you will define your cube measures. Select table numeric columns to define cube measures.

Cube Wizard x|
LR
Select the numeric columns that define your measures = g
Fas

Fact table numeric columns: Cube measures:

Zalumn | Type Measure name | Source colurmn

Inkeger

time_id Inkeger il

warehouse_id Inteqer

shore_id Inteqger Ll

units_ordered Double

units_shipped Integer

warehouse_sales Turmeric

warehouse_cost Mumeric il

supply_time amall Inkeger il

skore_jnyvoice Murneric

4] | 1] |

< Back | ext = I Cancel | Help |

9. Select e.g. Units Ordered, Links Shipped,, Warehouse Sales, and Warehouse Cost. Then click on Next
button.

Cube Wizard x|
il
Select the numeric columns that define your measures -
AT
Fact kable numeric columns: Cube measures:
Column | Type Measure narme | Source column
product_id Inkeger #$\‘E |nits Ordered units_ordered
Lime_id Inkeger = | #$¥ Inits Shipped units_shipped
warehouse_id Inkeger ~ #$\‘E Warehouse Sales warehouse_sales
stare_id Inkeger | #$\‘E Warehouse Cost warehouse_cost
i fsupply_time amall Inkeger
store_invoice Murneric
== |
Lk |
l | ® l | B
< Back | Mext = I Cancel | Help |
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10. Now, you have to select cube dimension. From Cube Wizard window, click on New Dimension.

Cube Wizard

Select the dimensions for your cube

shared dimensions: Cube dimensions:

Tarne: | Tarne:

[

=

B

e

Mew Dimensian ... |

< Back | ek = I Cancel

Help

11. Click on Next button.

Dimension Wizard

the categarical data you want ko analyze.

of dimensions,

walues for the next highest level in the hierarchy,

™ Skip this screen in the Fukure

@T Welcome to the
Dimension Wizard

This wizard helps you create dimensions for your cubes,
Dimensions are derived From the relational tables and columns containing

Cateqories such as time, geagraphey, of product line are typical examples

Dimensions move beyond the struckure of & relational database by
allowing wou to define hierarchical relakionships in your data.

These daka hierarchies are grouped into levels that combine to Form the

Cance|

= Back | ]

Help
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13. Select Star Schema: A single dimension tables option. You can use some other option too. Click
Next.

x

Choose how you want to create the dimension @‘

Create a dimension and define its hierarchy From:

% Star Schema: A single dimension tablel

" Snowflake Schema: Multiple, related dimension tables
{” Parent-Child: Two related columns in a single dimension table
€ yirkual Dimension: The member properties of another dimension

' Mining Model: & predictable column of an QLAP mining model

—Description:
In alater step, select one or maore columns Fron a single table, Each colurmn contributes a level to
the dimension (or a single date column can be parsed to create multiple levels.) IF you select nultiple
columns, they often contain increasingly detailed information. For example, the columns Country,
Praovince, Ciky, and Store create a Stores dimension. This option creates a regular dimension,

< Back | Mext = I Cancel | Help |

14. Now, you have to select Dimension table. In this lab, we have selected product table. You can
choose any table of your choice. Click Next.

x

Select the dimension table @T
Available tables: Details:

expense_Fact ;I Calurin -

- inwentary_fack_1997 product_class_id

inw?n.tarv_lcact_lggﬁ product_id

position brand_name

d class BEleroduct_name

- KL

promation :
==| SRP

region ) —
aross_weight

- reserve_employes )

5 salary ==| net_weight

sales_fact_1997 recyclable;ackage

{5 sales_fact_1998 Ellow _fat 'l
5] sales_fact_dec_139a j ‘—[ | ¥

Browse Data ... |

« Barck | Mext = I Cancel | Help |
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15. Now, select level of your dimension. Here in this example, we have selected BrandName, Productid
and ProductName as shown in following Figure. You can also select any other columns. Then, click Next.

x

Select the levels for your dimension @T
Available columns: Dirmension levels:

Column -~ Lewel name I Source column
product_class_id * Brand Mame brand_name
@m ** Product Id product_id
SRP === Product Mame product_name

gross_weight
niet_weight;
recyclablejackage
low_fat
unitsyer_case —
casesyeu:allet
shelf_width

<

[v Count level members aukomatically

< Back | Mext = I Cancel | Help |

N
[ [2]¥ [2]v

16. Now, select member key columns and Click Next.

x

specify the member key columns @T

The member key column contains the keys for wour level members. It may or may not be the same column
as the member name column. The key and the name column come Fram the same table.

Levels:

Mame Member Key Column

"product”."brand_name"

Product 1d "product”."product_jd"

Product Mame "product”."product_name"

< Back | Mext = I Cancel Help

17. Click Next.
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Dimension Wizard

select advanced options

Select the advanced options wou want to set For your new dimension:

Opkions:

[ Changing dimension

Select all |
[]Ordering and uniqueness of members

Skorage mode and merl

—LCescription

Storage mode determines the storage location For the dimension members.

Grouping can be associated with a large level ko Facilitate navigation within
the dimension,

Deseleck Al |

< Back | Mext = I Cancel

Help

18. Click Next.

@T Finish the

Dimension name:

Dimension Wizard

|Prcu:|uu:t

[T iLreate a hierarchy of a dimension;

Presviewn

Unable to browse the
dimension 'New Dimension’.
Unspecified error

[+ Share this dimension with okther cubes

< Back | Finish I Zancel

Help

19. Type Product in Dimension Name and click Finish.
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20. By following same steps, add two more dimensions Product, Region and time.

x

s
Select the dimensions for your cube - d-
ST
shared dimensions: Cube dimensicns:
Mame | MNarne |
W2 Product

@Region
R T

[~
<

s
|

Mew Dimension ... |

< Back. | Mext = I Cancel Help

21. Click Next. Then, Cube Wizard window will open.

Cube Wizard X

Lo 2
Select the dimensions for your cube :E?:
ST
Shared dimensions: Cube dimensions:
Mame | Mame |
i W2 Product

Fact Table Row Count

& Counking the Fack table rows may take a while to complete. Do you want to count Fact table rows?

Mew Dimensian ... I

< Back I Mext = I Cancel Help

22. Click Yes in Fact Table Row Count window. Cube Wizard window will open. Type MyFirstCube in

Cube Name and then Click Finish.
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Cube Wizard

s

4 Finish the
@ Cube Wizard

Cube narme: IMyFirstCube|

Cube structure: Il ew Cube -
=123 Dimensions
-1 Product
+ Region
ﬂ{; Time
A Measures
----- #¥ Lnits Ordered
#¥ Units Shipped
#¥ Warshouse Sales
#¥ wWarshouse Cost LI

[_]..

Browse Sample Data ... |

< Back | Einish I Cancel | Help

23. Cube Editor Window will open which shows Star Schema of your cube.

' Cube Editor

File Edit Wew Insert Tools Help

=10l x|

& 2|z ] 2 | @ 3] ] Y il Cube: |MyFirstCube

| MyFirstCube
=3 Dimensions

% 2, Product product_lass 4 &
,_‘jg; R.egion brand_name
-_I_d Tirrie: product_name
= Measures Skl
X Uniks Ordered SRP -
---#$¥ Units Shipped Ere?:si;;:ﬁ
:;;: Warehouse Sales recﬁ:lablegackagu;l
-Ft Warehouse Cost —
----- ‘A Caleulated Members
----- : _i Calu_:ulated Cells regian__il:l
""" A Actions warehouse_id sales_ciby

sales_state_province
sales_district
sales_region
sales_country
sales_district_id

stare_id
units_ordered
units_shipped
warehouse_sales
warehouse_cost
supply_time
store_invoice

time_id
the_date
the_day
the_month
the_vear
day_of_month
week of vear
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24. To process cube, click on cube name MyFirstCube->Process.

-l MiFirstDR ;
(] Data Sources
E|{:| Cubes
R 0 FirstCube
{:l Shared Dimensic  Mew Cube 4
{:l Mining Models Mew Yirkual Cube. ..
[#-£48 Database Roles  Mew Linked Cube. ..

Mew Mining Model. .,

Edit...

Design Skorage. ..
Usage-Based Optimization. ..
Erowse Data

Usage Analysis. ..

Manage Roles...
‘Wiite-Enahble. ..
Copy

Paste

Mews Window From Here

Delete
Refresh

25. Select the processing method and click Next.

Select the processing method

Select the processing method:

" Incremental update
" Refresh data

* Full Process

Description

You must process your cube when you change its structure, Use this option ko
completely rebuild wour entire cube, Users can continue to query the cube during this
operation, buk they must reconnect after processing to see new daka,

[T Incrementally update the shared dimensions used in this cube,
Specify processing sektings for the cube:

Settings. ..

Cancel

Help
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26. Cube processing completed.

T@ Pracessing Dimension ‘Time' completed successfully,

=

iq@ Initializing Cube MyFirstCube'

EIC@ Pracessing Partitian 'MyFirshCube' completed successfully,

~{¥) Committing transaction in Database MYFirstDE —
-

-l Processing Dimension 'Region’ completed successfully, ;I

§ Skark bime: 3:41:27 PM End bime: 3:41:27 PM Duration: 0:00:00 Rows pracessed: 110
-5 Process information For Dimension ‘Fegion’: & Full dimension process is perfarmed
4,7 Initislizing Dimension ‘Region’

Dirnension ‘Region’ Execute @ SELECT DISTIMCT "reqion”."sales_country”, "reqgion”."sales_skake_pi

§ Skark bime: 3:41:27 PM End bime: 3:41:27 PM Duration: 0:00:00 Rows pracessed: 730
&2 Process information Far Dimension ‘Time": & Full dimension process is perfarmed

4,7 Initislizing Dimension Tirme'
Dirnension 'Time' Execuke 1 SELECT DISTIMCT “time_by_dav"."the_vear”, "time_by_day"."the_mar

----- @ Skark bime: 3:41:27 PM End bime: 3:41:27 PM Duration: 0:00:00 Rows processed: 2584

4,7 Initializing Partition ‘MyFirstCube’

Partition "MyFirstCube' Execute + SELECT "product”."brand_name”, "praduct”."product_jd", "prodi
----- E Wriking data of Partition ‘MyFirstCube’ (segment 1)

| on

Shap | Reprocess | Wiew Debails

Processing completed successfully.

Help |

Lab Exercise: Right Click on cube name and select Browse Data option to view cube data. Perform
different cube operation on this data e.g. drill down, roll up etc.

Mechanism to Conduct Lab:

Students and teacher communicate through Adobe Connect.
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Lab 5
STAR SCHEMA
Question Statement:

Following is an Entity Relationship Diagram (ERD) of Airline Reservation System, you have to design Star
Schema using all steps of dimension modelling in any drawing tool e.g. MS Visio etc.

Airport
PK | Airport Id
Name
City Announcement
x PK | Announcement Id
Annocuncement Text
Start Date
Passenger Fl'Knt
'9 Expire Dat
PK Passenger Id xpire Date
PK Flight Id Staff 1d
FK1 Flight Id
FK1 Airport Id T
Name
- .| FK2 Staff Id
Address & i
Contact No Arrival Date i
; Arrival Time Staff
Credit Card. No a
T Wil 4 PK | staffid
Depart Time
Name
Destination ' .
a5 — Designation
Tickets Contact No
PK Ticket Id
FK1 Flight Id ; +
Airplane
Jupe PK | Airplane Id
Tyoe
No. of Seats
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Solution:

Following are steps of dimensional modeling.

Step-1: Choose the Business Process

The business process is “Air Ticket Reservation System”.

Step-2: Choose the Grain

Grain represents the atomic level of information required from business process and it is termed as unit
of analyses. The grain statement is “Total number of passengers arrives/depart in each flight by the
airline.”

Step-3: Choose the Facts

Facts are numeric, continuously valued and additive. The fact in our case is “Total number of passengers
in an airplane”.

Step-4: Choose the Dimensions

The dimensions will be “Airport”, “Flight”, “Staff”, “Announcement”, “Passenger”, “Airplane”, and
“Tickets”.

Star Schema:

Airport Dimesnion
Airport Id
Name
Flight Dimension City
Flight Id 1
Announcement Dimension
Arrival Date
Announcement Id
Arrival Time 1 M
1 | Announcement Text
Depart Date Fact Table
Start Date
Depart Time M | Flight 1d
Expire Date
Destination Airport Id
Staff Id
5 M
Ticket Id

Passenger Dimension M_{ Announcement id

M

Passenger Id Passenger Id

Staff Dimension
Staff Id

Name 1 Airplane Id

Address

Contact No

Credit Card. No

Ticket Dimension

Ticket Id

Type

M

No. of Passengers
No. of Flightis
No. of Seats

No. of Announcement

M

1

Airplane Dimension

Airplane Id

Type

Name
Designation

Contact No.

Mechanism to Conduct Lab:

Students and teacher communicate through Adobe Connect Session.
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Lab 6

DATA EXTRACTION

1. Open SQL Server Enterprise Manager and click on SQL Server Group.

,m SiL Server Enterprise Manager
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File  Action Yiew Tools  Window

Help

&5 | AR TRR[ 2|

b
En

|1 Consale Rook
EI Microsoft SOL Servers
Ele S0L Server Group

- Ely (LoCAL) (Windows NT)
v]-{_1] Databases

{23 Management

{1 Replication

23 Security

{:I Support Services
D Meta Data Services

dl

D Data Transformation Services

=101 =

S0QL Server Group 1

{LOCAL)
(WWindows MT)

|+

Open Pa

=101 x|

»

(LOCAL)
i Winrlnwi NT}

ckage. ..

All Tasks

{2 Support =
D Meta Dat

Mew Window from Here

Refresh

Properties

Help

|




1. The following window will open.

o ]
J Package Edit  Connection  Task  Workflow |J = | =] | ;4 (=) | #3 alb | (3 | | =5 Q
Connection ;I

8 &3¢

4 of

4
2. Click on Package menu and click Save to save the package.
:m DTS Package: <Mew Package> _|EI|5|

Package Edit  Connmection  Task  waorkflow |J =] | = | & B | +3 alb | P = | oe O
gzl =
=1
»

Save As...

Prink...

Execute

i

= alb Add Text Anngkation

_ B8 auto Lavout
Zoom *

=

Disconnected Edit...
Bl Propertiss

oo o

| | 4

B T |

o=
Fi

3. Enter MyFirstPackage in Package name and Click OK.

Save DTS Package =|

'ou can zave a DTS package to SOL Server, Meta Data Services, a
structured storage file, or a Wisual Baszic file.

Package name: IMyFirstF’ackage
Owner password: I Uszer pazsword: I
Location: ISQL Server LI

Tao zave ta Microzaft SCL Server [Local], pou must enter the server,
% uzername, and password.

Server I[LDC.-'—‘-.L] LI
i se Windows Authentication
i |Jze SAL Server Authentication

U=zername: Isa

Fassword:

I s

Ok I Cancel Help
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4. Right click on MyFirstPackage and select execute package option.

(1 Console Raot
=] Microsoft S0L Servers

E--ﬁ S0L Server Group

Ela’ (LOCALY (Windows MT)

{:I Databases

=l {1 Data Transformation Services
B Local Packages

¥ Meta Data Services Packac
22 Mata Data

{21 Management

{:I Suppork Services
-] Meta Data Services

%Nw P:
%New P:

Local Packages

rosoft SOL Servers'SOL Server Group'{LOCAL) (Windows NT

Design Package
E -
schedule Package.

Versions...
Package Logs...

Al Tasks
Delete

Help

Description Cnaner

YRWPOLA, ..
YRWPOLA, ..

1074,
1074,

5. Click OK. Then Click Done.

Executing Package

E #ecution progress:

Status:

Package Execution Results
Step

. | ) Successfully completed execution of package,

x|

4|

Done I

Help

6. Click on Tools Menu->Data Transformation Services->Import Data.
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Console Root',Mi

[_1 Console Root

Job Scheduling
Replication
Full-Text Indexing...

= Microsoft SQL
4 s0L Serve
=y toca

S

=-C0 e

5|

SOL Query Analyzer
SQL Profiler

Generate SQL Seript...
wizards...

e

Database Maintenance Planner...
Backup Databass...
Restors Database...

SQL Server Configuration Propertiss. ..

Manage SGL Server Messages...

External Toals. ..
Options. ..
Font,..

Kl

iti SQL Server Enterprise Manager

YRWPROLA. ..
VRWPOLYA, ..

10/4,

I
v

[
4



7. Click Next.

Hport Wizard x|

Data Transformation Services
Import{Export Wizard

The Data Transformation Services Import/E <port “wizard
allows wou ta import and transform heterogensous data.
Thiz wizard guides you thraugh the steps ta impart data
bebween many popular data formats including databaszes,
spreadsheets, and text files.

< Back I Newt = I Cancel Help

8. Select Text File as data source and click Next.

DTS Import /Export Wizard

Choose a Data Source
From where do you want to copy data? “ou can copy data from one of the
following sources.

; Lrata Source: & Microsoft OLE DB Provider for SEL Server ;I
E — Micrazaft Test-Treiber [kt * cav) -
% ame. an Microsoft Wisual FoxPro-Treiber
Microsoft Wisual FoxPro Driver
_ Other [ODBC Data Source]
Server: Paradox 3.
0 Use W Paradox 4.
 Uses Paradox 5.
Wzerma l
v
PBagsward: |
Databaze: <default> = Refresh I Advanced... I

< Back I Mexzt > I Cancel I Help I

9. Select text file which you want to import and then click Open.
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il %« DTS Import/Export Wizard

Choose a Data Source

From where do you want ko copy data? vou can copy data from one of the
following sources.

; Drata Source; I Text File j
] Text files can be delimited or fized field. To connect, pou must select a file.
File name: I
< Back | Mest > I Cancel I Help I

10. You can create a text on your system containing sample data. You can enter data about
customers or students etc. Select the file and click Open. Then click Next.

% DTS Import,/Export Wizard x| -
21x]

Look in: l[_@' Desktop LI

DMV Documents

g My Compuker

QMY Metwork Places

|- Creating cube

| )sqlzksp3

I2150L Server 2000
|C)UIkraIS0,PE .3, 3.6, 2750, Retail Silent. Install
IC)WUTES 7.0_Package

|- Web Extensions

|C5)Win Sew 2K3 Ent-YIU LHR

[Z] kest bxt
SampleFi

File name: ISampIeFiIe.txt LI Open I
File= of type: |Text Files [*.tat, " czv) =] Cancel I

o

11. Click Next.
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% DTS Import/Export Wizard

Select file format
To impork the data, confirm the source file format. Confirm that the file properties
are correctly detected before proceeding.

" Delimited. The columns are separated by anp character(s)

" Fizged field. Information is aligned into columns of equal width.

File: bupe: IANSI +| Skip rows: = |
Bowe delimiter: I{CH HLF} '] ™ First raw has column names
T ext gualifier: IDoub|e Quote {1 ‘l

Preview of file:  D:\Documents and

1,"Eldon Base for stackable storage shelf, (=

2,"1.7 Cubic Foot Compact ""Cuke"" Office Re

3."Cardinal Zlant-DE® Ring Binder, Heawvy Gaur,
3

4] |

< Back I Mewt » I Cancel | Help |

12. Click Next. Select Column Delimiter which in this case is comma. Click Next.

4 DTS Import/Export Wizard

Specify Column Delimiter
Mow pou must specify the sounce file's column delimiter type. You can choose
comma, tab. semicolon, or another character.

" Tah £~ Semicalon © Other: I

Muhammed Mac...

2 1.7 Cubic Foot C...  Bary French

3 Cardinal Slant-D...  Barry French 293

4 R220 Clay Rozendal 483

5 Holmes HEPA AL Carlos Soltero 515

5 G.E. Longer-Life Carlos Soltera 515

T Angle-D Binders ... Carl Jackson B13

g SAFCO Mobile D, Carl Jackson E13

39 SaFCO Commer.. Monica Federle 643 _ILI
A »

< Back I Mewut > I Cancel | Help I

13. Choose destination and click Next.

%y DTS Import,/Export Wizard

Choose a destination
To where do you want to copy data? “You can copy data to one of the faollowing
destinations.

Drestination:

To connect to Microsoft SEL Server, you must specify the server, user
% name, and password.

Server I[LDCAL] j
" Use Windows Authentication
% Use QL Server Authentication

Uzemiame: |sa

Fazaword:

Database: <default> = Refresh | Advanced. . |

< Back I MHest > I Cancel | Help I
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14. Select Create destination table option and create OK.

Column Mappings and Transformations
% Source:
Destination:

D:\Documents and

[magter]. [dbo] [SampleFile]

Tranzformations I

¢ Create destination table

€ Delete rows in destination table

€ fppend rovws bo destination table

Edit 54L... |

[~ Diop and recreate destination table

[~ Enable identity inzert

appings:

Source Dieztination Tupe Mullable |Size |Precision |Scale -
Coldod Caolood warchar a0o0o

Col002 Col002 warchar 2000

Call03 Col003 varchar 2000

Col004 Col004 varchar 2000

Call05 Col005 varchar 2000 <
[ [ T Tl [ [ T Tl el o — [nlnlulul

1| [ ml

Source column;

Col001 CHAR[S000) MULL

il % DTS Import/Export Wizard

Select Source Tables and Views

ou can choose one or more tables or wiews to copy. Wou can copy the schema
and data as it appears in the source or click [..] to transform the data using
Activer scripts.

Table(z) and Wiewlz):

D:hDocuments a..

Select Al

Deselect Al

[master] [dbal.[5 ampleFile]

| Preview... I

15. Click Preview.... to view data.
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Cancel |
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il =+ DTS Import/Export Wizard

i Source [:ADocumentz and

2 1.7 Cubic Foot C... Bammy French 293

3 Cardinal Slant-D...  Barmy French 293 :H
; 4 R380 Clay Rozendal 433
i 5 Holmes HEFA Ai..  Carlos Soltera B15

& G.E. Longer-Life ... Carloz Soltera A15

7 Angle-0 Binders .. Carl Jackson E13
! a8 SAFCO Mobile D...  Cail Jackson E13

3 SAFCO Commer...  Monica Federls E43

10 Herow 198 Darathy Badders 678 —ILI

| | 3

< Back | Meut » | Cancel | Help |

16. Click Next.

l| 4« DTS Import/Export Wizard

Save, schedule, and replicate package

Specify if you want to save this DTS package. You may alzo replicate the data or
schedule the package to be executed at a later time.

—when
v

[~ Schedule DTS package for later execution _I
Ocours every 1 daplz), at 12:00:00 Ak,

[~ Use replication to publish destination data

~ Save
%) 5[] Server

) 5L Senver Meta Data Sevices
) Structured Starage Eile
" Wisual Basic File

[~ Save DTS Package

< Back I Mest » I Cancel Help

17. Select Run immediately and click Next.
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l| 44 DTS Import,/Export Wizard

Save, schedule, and replicate package

Specify if you want to zave thiz DTS package. You may alzo replicate the data or
schedule the package to be executed at a later time.

—when

[~ Schedule DTS package for later execution _I

[~ Use replication to publish destination data

Oeours every 1 day(z), at 12:00:00 AM.

—Save

[~ Save DTS Package

& 50| Semver

S0 Server Meta Data Services
= Stuctured Storage Eile

€ isual Basic File

< Back I Mest > I Cancel Help

18. Click Finish.

DTS Import,/Export Wizard

Completing the DTS Import/Export
Wizard

You have successfully specified the infarmation required to
copy, tranzform, or transfer the data.  Review the selections
below and click on FIMISH to execute

Surmnmnary:

Source: Flat File -
Uzing DTS Flat File Provider
Location: D:4\Documents and S ettingsha dministrator VR

Destination: Microzoft SOL Server

|Jzing Microzoft OLE DB Provider for SGL Server
Location: [LOCAL]

D atabaze: master

T ahles hat
<r | 3

¢ Back I Finizh I Cancel | Helg

19. Click OK. Then Click Done.
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Executing Package

J

Flat File Microzoft SOL Server

Progress:

[ orsimport/evportwizard L D LD </l

[:I Console Root I3l Tables c611lte
=8} Microsoft SCL Servers
e Q Mame 7/ Cner Type iC -
S0L Server Group —— -
E& (LOCAL) (Windows NT) MSreplication_options dba Syskem g,
E-1] Databases [Silsan 1
123 spt_datatype_info dba Syskem &,
master spt_datatype_info_ext dbao Syskem g
Tables spt_fallback_db dbo System g,
g Yiews spt_fallback_dew dbo System 8,
-2y Stored Procedures | spt_fallback_usg dba Syskem &,
3l Extended Stored Pr spt_monitor dbo System g
{f Users sptjrovider_types dbo System 8,
4§ Roles [= spt_server_info dba Syskem g,
=] rules spt_values dbo System g
-E DeFauIts. _ sysaltfiles dha Syskem s,
% User Defined Data syscacheohjects dbo System &,
ke User Defined Funct
ﬁ' I | syscharsets dbo System g,
oMl Pull-Test Catalogs | { = Ahe ., [
o | 3 | 3
| | | 4

21. To view data, right click on table SampleFile, click on Open Table->Return all rows.
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E--ﬁ SCL Server Group

EIE) (LOCAL) (Windows MT)

E|{:| Databases

"fii Console Root'Microsoft SQL Servers'SOL Server Group'(LOCAL) (Windows

[:I Console ook
E|-- Mickosaft SQL Servers

Tables 611

Mame 7

CIWNEr

Tvpe

M3replication_options

spt_datatype_infa
spt_datatype_infa
spt_fallback_db
spt_Fallback_dey
spk_Fallback_usg

dbo

Mew Table...
Design Table
Open Table

Full-Text Index Table

Systemn g,

Syskem

I
Return all rows
Return Top...
Cuety

[

spk_rnanikar All Tasks L Syskern g,
sptjrovider_type Cuk Syskem g,
spk_server_info QDI_JY Syskem g,
lj Def s spt_values Delete System 3,
| -
ﬁ User Defined Funct [l syscharsets Properties System 8:
e Full-Text Catalogs - S P o
d i = e e
| I Y
22. This is data of table SampleFile.
1ol x|
Colool Cal0oz Cold03 Coloo4 Caldos | Col00a | Coldd?
] Eldon Base For stac Muhammed Maclnk 3 -213.25 38.94 35
|2 1.7 Cubic Fook Con Barry French 295 457,81 203,16 63,02
|3 Cardinal Slant-Di@ | Barry French 293 46,71 g.69 2,99
|4 R380 Clay Rozendal 433 1195.97 195,99 3.99
N Holmes HEPA &ir Pu Carlos Soltero 515 30,94 21,78 5,04
|8 a.E. Longer-Life In Carlos Soltero 515 4,43 f.64 4,95
|7 Angle-0 Binders wit Carl Jackson 613 -54.04 7.3 7.72
|8 SAFCO Mobile Desk Catl Jackson 613 127,70 42,76 6,22
N SAFCO Commercial Monica Federle 643 695, 26 135,14 35
1o werox 198 Dorothy Badders 673 -226.36 4,98 5.33
*

Mechanism to Conduct Lab:

Students and teacher communicate through Adobe Connect.
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Lab 7

BASIC SORTED NEIGHBORHOOD (BSN) METHOD

PatientID Patient Name Patient Contact Address
No
F101 Sana 051-123456 Islamabad
M102 Ali 051-123456 Lahore
F103 Aliya Rawalpindi
F104 Hina Faisalabad
F103 Aliaa Rawalpindi
F101 Sanah Islamabad
M105 Hassan Karachi
Question:

Consider the above table and apply all three steps (Create key, Sort the data, Merge) of Basic Sorted
Neighborhood (BSN) method to find out the duplicate records in the table. Records will be considered
duplicate if the value of column “PatientID” is same in this table data.

The steps which you have to follow are:

Key:

Key will consist of one character from “PatientlD”, then first three characters from “Patient Name” and
then first two characters from “Address” column.

Step 1: Create key

In step-1, you will create the key according to the rules as mentioned above against each record. Add an
extra column at the end of the table to show the new key created against each record.

Step 2: Sort the data
In step-2, you will sort the record on the basis of key which you created in step-1.
Step 3: Merge

In step-3, consider the window size (w) equal to two (2) and identify the similar records on the basis of
sorted key.
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Solution:

Step 1: Create key

Key is created in first step as per rules given in question statement.

PatientID Patient Name | Patient Contact No Address Key
Fo1 Sana 051-123456 Islamabad FSanls
MO01 Ali 051-123456 Lahore MAliLa
FO2 Aliya Rawalpindi FAliRa
FO3 Hina Faisalabad FHinFa
FO2 Aliaa Rawalpindi FAliRa
FO1 Sanah Islamabad FSanls
MO02 Hassan Karachi MHasKa
Step 2: Sort the data
Now sort the records based on the above created keys
PatientID Patient Name Patient Address Key
Contact No
FO2 Aaliya Rawalpindi FAalRa
FO2 Aaliaa Rawalpindi FAalRa
FO3 Hina Faisalabad FHinFa
FO1 Sana 051-123456 Islamabad FSanls
FO1 Sanah Islamabad FSanls
MO01 Ali 051-123456 Lahore MaAliLa
MO02 Hassan Karachi MHasKa
Step 3: Merge
Duplicate/ldentical keys
PatientID Patient Name Patient Address Key
Contact No
FO2 Aaliya Rawalpindi FAalRa
FO2 Aaliaa Rawalpindi FAalRa
FO1 Sana 051-123456 Islamabad FSanls
FO1 Sanah Islamabad FSanls

Mechanism to Conduct Lab:

Students and teacher communicate through Adobe Connect.
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Lab 8
DATA QUALITY RULES

“Pak Airline” is running in more than 15 countries and maintaining its data in a database. They have also
started using data warehouse. They have different policies for running their business. One of their policies
is that, if the airline itself cancels the flight due to weather or any other technical reason, then they have
to payback 100% amount to customers and if flight is canceled by passenger then 40% amount will be
returned. The Payback codes ‘FP’ or ‘PP’ are put in the payment claims to identify whether the claim is for
full or partial payment respectively. Another policy is that allowed luggage weight per passenger is 25 kg.

There exists some specific data problems which are linked to business rules, and then generic and specific
rule sets are developed for measuring how good the data is within an information system.

These rule sets shows the data quality metrics in order to judge conformance of data according to these
business rules.

Note: Here, Assume, amount of ticket is Rs. 15,000 per passenger.

Question:

Considering above scenario, apply data quality rules on the historical data problems faced by “Pak
Airline”. For this, fill the following table (Rule Type, Generic Rule Set and Specific Rule Set) against each
historical data problems as given below.

Historical Data Problem Rule Type Generic Rule Set Specific Rule Set

Payback amount is less
than 100% when flight is
canceled due to weather
or other technical
reasons.

The field
“reason_cancel” were
often left blank.

The luggage per
passenger exceeds 25

kg.

The payback code in
payback claim is not ‘FP’
or ‘PP’ sometimes.
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Solution:

Historical Data Problem

Rule Type

Generic Rule Set

Specific Rule Set

Payback amount is less
than 100% when flight is
canceled due to weather
or other technical

Business Rule

If total payback amount
is less than Rs. 15,000
and reason of flight
cancelation is weather

Select
total_payback_amount
from Claim where
total_payback_amount

reasons. or technical, then, error. | <15000 and
reason_cancel="weather’
or
reason_cancel="technical’;

The field Null Constraints If reason_cancel is blank | Select reason_cancel from

“reason_cancel” were
often left blank.

or null, then, error

Claim where
reason_cancel=""or
reason_cancel =NULL;

The luggage per
passenger exceeds 25
kg.

Operational Rule

If luggage_weight is
greater than 25kg, then,
error.

Select luggage_weight
from Passenger where
luggage weight>25;
Note: Assume that weight
in field luggage weight is
input as kg.

The payback code in
payback claim is not ‘FP’
or ‘PP’ sometimes.

Domain Validation

If payback_code is not
‘FP’ or ‘PP’, then, error.

Select payback code from
Claim where NOT
(payback_code= ‘FP’ or
PP

Mechanism to Conduct Lab:

Students and teacher communicate through Adobe Connect.
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Lab 9

KEY RANGE PARTITIONING

67| Page



Order ID Order Date | Ship Date Customer ID Customer Name State Region | ProductID
CA-2016-

152156 11/8/2016 11/11/2016 | CG-12520 Claire Gute Kentucky South FUR-BO-10001798
CA-2016-

152156 11/8/2016 11/11/2016 | CG-12520 Claire Gute Kentucky South FUR-CH-10000454
CA-2016-

138688 6/12/2016 6/16/2016 | DV-13045 Darrin Van Huff California West OFF-LA-10000240
US-2015-

108966 10/11/2015 10/18/2015 | SO-20335 Sean O'Donnell Florida South FUR-TA-10000577
US-2015-

108966 10/11/2015 10/18/2015 | SO-20335 Sean O'Donnell Florida South OFF-ST-10000760
CA-2014-

115812 6/9/2014 6/14/2014 | BH-11710 Brosina Hoffman California West FUR-FU-10001487
CA-2014-

115812 6/9/2014 6/14/2014 | BH-11710 Brosina Hoffman California West OFF-AR-10002833
CA-2014-

115812 6/9/2014 6/14/2014 | BH-11710 Brosina Hoffman California West TEC-PH-10002275
CA-2014-

115812 6/9/2014 6/14/2014 | BH-11710 Brosina Hoffman California West OFF-BI-10003910
CA-2014-

115812 6/9/2014 6/14/2014 | BH-11710 Brosina Hoffman California West OFF-AP-10002892
CA-2014-

115812 6/9/2014 6/14/2014 | BH-11710 Brosina Hoffman California West FUR-TA-10001539
CA-2014-

115812 6/9/2014 6/14/2014 | BH-11710 Brosina Hoffman California West TEC-PH-10002033
CA-2017- North

114412 4/15/2017 4/20/2017 | AA-10480 Andrew Allen Carolina South OFF-PA-10002365
CA-2016-

161389 12/5/2016 12/10/2016 | IM-15070 Irene Maddox Washington | West OFF-BI-10003656
US-2015-

118983 11/22/2015 11/26/2015 | HP-14815 Harold Pawlan Texas Central | OFF-AP-10002311
US-2015-

118983 11/22/2015 11/26/2015 | HP-14815 Harold Pawlan Texas Central | OFF-BI-10000756
CA-2014-

105893 11/11/2014 11/18/2014 | PK-19075 Pete Kriz Wisconsin Central | OFF-ST-10004186
CA-2014-

167164 5/13/2014 5/15/2014 | AG-10270 Alejandro Grove Utah West OFF-ST-10000107
CA-2014-

143336 8/27/2014 9/1/2014 | ZD-21925 Zuschuss Donatelli | California West OFF-AR-10003056
CA-2014-

143336 8/27/2014 9/1/2014 | ZD-21925 Zuschuss Donatelli | California West TEC-PH-10001949
CA-2014-

143336 8/27/2014 9/1/2014 | ZD-21925 Zuschuss Donatelli | California West OFF-BI-10002215
CA-2016-

137330 12/9/2016 12/13/2016 | KB-16585 Ken Black Nebraska Central | OFF-AR-10000246
CA-2016-

137330 12/9/2016 12/13/2016 | KB-16585 Ken Black Nebraska Central | OFF-AP-10001492
US-2017-

156909 7/16/2017 7/18/2017 | SF-20065 Sandra Flanagan Pennsylvania | East FUR-CH-10002774
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PART I

Consider the subset of dataset data taken from https://community.tableau.com/docs/DOC-1236.

You are required to perform range partitioning on this data into yearly partitions of ship date.

Solution:

Partition 1 of year 2014:

Customer | Customer
Order ID | Order Date | Ship Date ID Name State Region | ProductID
CA-2014- Brosina FUR-FU-
115812 6/9/2014 | 6/14/2014 | BH-11710 | Hoffman California | West 10001487
CA-2014- Brosina OFF-AR-
115812 6/9/2014 | 6/14/2014 | BH-11710 | Hoffman California | West 10002833
CA-2014- Brosina
115812 6/9/2014 | 6/14/2014 | BH-11710 | Hoffman California | West TEC-PH-10002275
CA-2014- Brosina
115812 6/9/2014 | 6/14/2014 | BH-11710 | Hoffman California | West OFF-BI-10003910
CA-2014- Brosina OFF-AP-
115812 6/9/2014 | 6/14/2014 | BH-11710 | Hoffman California | West 10002892
CA-2014- Brosina FUR-TA-
115812 6/9/2014 | 6/14/2014 | BH-11710 | Hoffman California | West 10001539
CA-2014- Brosina
115812 6/9/2014 | 6/14/2014 | BH-11710 | Hoffman California | West TEC-PH-10002033
CA-2014-
105893 11/11/2014 | 11/18/2014 | PK-19075 | Pete Kriz Wisconsin | Central | OFF-ST-10004186
CA-2014- Alejandro
167164 5/13/2014 | 5/15/2014 | AG-10270 | Grove Utah West OFF-ST-10000107
CA-2014- Zuschuss OFF-AR-
143336 8/27/2014 9/1/2014 | ZD-21925 | Donatelli California | West 10003056
CA-2014- Zuschuss
143336 8/27/2014 9/1/2014 | ZD-21925 | Donatelli California | West TEC-PH-10001949
CA-2014- Zuschuss
143336 8/27/2014 9/1/2014 | ZD-21925 | Donatelli California | West OFF-BI-10002215
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https://community.tableau.com/docs/DOC-1236

Partition 2 of year 2015:
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Customer Customer
Order ID Order Date | Ship Date ID Name State Region | Product ID
US-2015- FUR-TA-
108966 10/11/2015 | 10/18/2015 | SO-20335 Sean O'Donnell | Florida South 10000577
US-2015- OFF-ST-
108966 10/11/2015 | 10/18/2015 | SO-20335 Sean O'Donnell | Florida South 10000760
US-2015- OFF-AP-
118983 11/22/2015 | 11/26/2015 | HP-14815 Harold Pawlan Texas Central | 10002311
US-2015- OFF-BI-
118983 11/22/2015 | 11/26/2015 | HP-14815 Harold Pawlan Texas Central | 10000756
Partition 3 of year 2016:
Order Customer Customer
Order ID Date Ship Date ID Name State Region | Product ID
CA-2016- FUR-BO-
152156 11/8/2016 | 11/11/2016 | CG-12520 Claire Gute Kentucky South 10001798
CA-2016- FUR-CH-
152156 11/8/2016 | 11/11/2016 | CG-12520 Claire Gute Kentucky South 10000454
CA-2016- OFF-LA-
138688 6/12/2016 | 6/16/2016 | DV-13045 Darrin Van Huff | California West 10000240
CA-2016- OFF-BI-
161389 12/5/2016 | 12/10/2016 | IM-15070 Irene Maddox Washington | West 10003656
CA-2016- OFF-AR-
137330 12/9/2016 | 12/13/2016 | KB-16585 Ken Black Nebraska Central | 10000246
CA-2016- OFF-AP-
137330 12/9/2016 | 12/13/2016 | KB-16585 Ken Black Nebraska Central | 10001492
Order Customer Customer
Order ID Date Ship Date ID Name State Region | Product ID
CA-2017- North OFF-PA-
114412 4/15/2017 4/20/2017 | AA-10480 Andrew Allen Carolina South 10002365
Us-2017- Sandra FUR-CH-
156909 7/16/2017 7/18/2017 | SF-20065 Flanagan Pennsylvania | East 10002774
PART Il




Perform list portioning by Partitioning by following sales table by region. You can use values of region

from table given in Question 1.

Solution:

First you will define values for region partitions.

Region partitions will be East, West, South and Central Partition.

List of East partition values: Pennsylvania

List of West Partition Values: Utah, California, Washington

List of South Partition Values: Florida, Kentucky, North Carolina

List of Central Partition Values: Wisconsin, Texas, Nebraska

South Partition:

Order ID Order Date | Ship Date Customer ID | Customer Name | State Product ID
CA-2016- FUR-BO-
152156 11/8/2016 | 11/11/2016 | CG-12520 Claire Gute Kentucky 10001798
CA-2016- FUR-CH-
152156 11/8/2016 | 11/11/2016 | CG-12520 Claire Gute Kentucky 10000454
US-2015- FUR-TA-
108966 10/11/2015 | 10/18/2015 | SO-20335 Sean O'Donnell | Florida 10000577
US-2015- OFF-ST-
108966 10/11/2015 | 10/18/2015 | SO-20335 Sean O'Donnell | Florida 10000760
CA-2017- North OFF-PA-
114412 4/15/2017 | 4/20/2017 | AA-10480 Andrew Allen Carolina 10002365

Central Partition:
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Order ID Order Date | Ship Date Customer ID | Customer Name | State Product ID
CA-2016-

152156 11/8/2016 11/11/2016 CG-12520 Claire Gute Kentucky FUR-BO-10001798
CA-2016-

152156 11/8/2016 11/11/2016 CG-12520 Claire Gute Kentucky FUR-CH-10000454
CA-2016-

138688 6/12/2016 6/16/2016 DV-13045 Darrin Van Huff California OFF-LA-10000240
US-2015-

108966 10/11/2015 | 10/18/2015 | SO-20335 Sean O'Donnell Florida FUR-TA-10000577
US-2015-

108966 10/11/2015 | 10/18/2015 S0-20335 Sean O'Donnell Florida OFF-ST-10000760
CA-2014-

115812 6/9/2014 6/14/2014 BH-11710 Brosina Hoffman | California FUR-FU-10001487
CA-2014-

115812 6/9/2014 6/14/2014 BH-11710 Brosina Hoffman | California OFF-AR-10002833
CA-2014-

115812 6/9/2014 6/14/2014 BH-11710 Brosina Hoffman | California TEC-PH-10002275
CA-2014-

115812 6/9/2014 6/14/2014 BH-11710 Brosina Hoffman California OFF-BI-10003910
CA-2014-

115812 6/9/2014 6/14/2014 BH-11710 Brosina Hoffman | California OFF-AP-10002892
CA-2014-

115812 6/9/2014 6/14/2014 BH-11710 Brosina Hoffman California FUR-TA-10001539
CA-2014-

115812 6/9/2014 6/14/2014 BH-11710 Brosina Hoffman | California TEC-PH-10002033
CA-2017- North

114412 4/15/2017 4/20/2017 AA-10480 Andrew Allen Carolina OFF-PA-10002365
CA-2016-

161389 12/5/2016 12/10/2016 IM-15070 Irene Maddox Washington | OFF-BI-10003656
US-2015-

118983 11/22/2015 | 11/26/2015 | HP-14815 Harold Pawlan Texas OFF-AP-10002311
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US-2015-
118983 11/22/2015 | 11/26/2015 HP-14815 Harold Pawlan Texas OFF-BI-10000756
CA-2014-
105893 11/11/2014 | 11/18/2014 | PK-19075 Pete Kriz Wisconsin OFF-ST-10004186
CA-2014-
167164 5/13/2014 | 5/15/2014 AG-10270 Alejandro Grove Utah OFF-ST-10000107
CA-2014- Zuschuss
143336 8/27/2014 | 9/1/2014 ZD-21925 Donatelli California OFF-AR-10003056
CA-2014- Zuschuss
143336 8/27/2014 | 9/1/2014 ZD-21925 Donatelli California TEC-PH-10001949
CA-2014- Zuschuss
143336 8/27/2014 9/1/2014 ZD-21925 Donatelli California OFF-BI-10002215
CA-2016-
137330 12/9/2016 | 12/13/2016 | KB-16585 Ken Black Nebraska OFF-AR-10000246
CA-2016-
137330 12/9/2016 12/13/2016 KB-16585 Ken Black Nebraska OFF-AP-10001492
US-2017-
156909 7/16/2017 | 7/18/2017 SF-20065 Sandra Flanagan | Pennsylvania | FUR-CH-10002774
Order Customer

Order ID Date Ship Date Customer ID | Name State Region | Product ID

Us-2017- FUR-CH-

156909 7/16/2017 | 7/18/2017 | SF-20065 Sandra Flanagan | Pennsylvania | East 10002774

West Partition:

Order ID Order Date | Ship Date Customer ID Customer Name State Product ID

CA-2016-

138688 6/12/2016 6/16/2016 | DV-13045 Darrin Van Huff California OFF-LA-10000240
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CA-2014-

115812 6/9/2014 6/14/2014 | BH-11710 Brosina Hoffman California FUR-FU-10001487
CA-2014-
115812 6/9/2014 6/14/2014 | BH-11710 Brosina Hoffman California OFF-AR-10002833
CA-2014-
115812 6/9/2014 6/14/2014 | BH-11710 Brosina Hoffman California TEC-PH-10002275
CA-2014-
115812 6/9/2014 6/14/2014 | BH-11710 Brosina Hoffman California OFF-BI-10003910
CA-2014-
115812 6/9/2014 6/14/2014 | BH-11710 Brosina Hoffman California OFF-AP-10002892
CA-2014-
115812 6/9/2014 6/14/2014 | BH-11710 Brosina Hoffman California FUR-TA-10001539
CA-2014-
115812 6/9/2014 6/14/2014 | BH-11710 Brosina Hoffman California TEC-PH-10002033
CA-2016-
161389 12/5/2016 12/10/2016 | IM-15070 Irene Maddox Washington | OFF-BI-10003656
CA-2014-
167164 5/13/2014 5/15/2014 | AG-10270 Alejandro Grove Utah OFF-ST-10000107
CA-2014-
143336 8/27/2014 9/1/2014 | ZD-21925 Zuschuss Donatelli | California OFF-AR-10003056
CA-2014-
143336 8/27/2014 9/1/2014 | ZD-21925 Zuschuss Donatelli | California TEC-PH-10001949
CA-2014-
143336 8/27/2014 9/1/2014 | ZD-21925 Zuschuss Donatelli | California OFF-BI-10002215
East Partition:
Order ID Order Date | Ship Date Customer ID | Customer Name State Product ID
US-2015-
118983 11/22/2015 11/26/2015 | HP-14815 Harold Pawlan Texas OFF-AP-10002311
US-2015-
118983 11/22/2015 11/26/2015 | HP-14815 Harold Pawlan Texas OFF-BI-10000756
CA-2014-
105893 11/11/2014 11/18/2014 | PK-19075 Pete Kriz Wisconsin OFF-ST-10004186
CA-2016-
137330 12/9/2016 | 12/13/2016 | KB-16585 Ken Black Nebraska OFF-AR-10000246
CA-2016-
137330 12/9/2016 | 12/13/2016 | KB-16585 Ken Black Nebraska OFF-AP-10001492

Mechanism to Conduct Lab:

Students and teacher communicate through Adobe Connect.
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Lab 10
CLUSTER INDEX

“Pak Airline” is an airliner reservation company, which is operating in more than 10 countries. They have
developed the airline reservation system to avoid the errors faced in manual system. The staff of the
airline use airline reservation system form the tasks such as flight scheduling, ticket reservation,
announcements in automated way. Similarly, users/passengers can search for flight schedule according
to date and time and fare details. The staff of the airline can manage the reservation systems by flight
rout, runway details, flight scheduling and reservation.

Ticket reservation system of the Pak Airline provides the information about schedule of flights, availability
of seats, flight number and destination. For reservation of ticket user have to provide its personal
information such as name, age, address etc. For payment purpose user will provide credit card number
and bank details. Moreover, information about flight number, date of departure, no. of tickets to be
booked is also required for confirmation of ticket.

Question Statement:

You are required to create Cluster Index based on destination city, Designation of staff, and address of
passenger. For this consider the following tables and apply Cluster indexing technique on required
columns.

Aiport-Flight Table

Airport | Flight | Arrival Arrival | Depart | Depart | Destination | Aiport Name City

Id Id date time Date Time

AP1 PkO1 | 15-10- 12:30 16-10- 10:00 United Allama Igbal Airport | Lahore
2018 PM 2018 AM Kingdom

AP2 Pk02 | 19-11- 10:00 19-11- 04:00 Dubai Baynazir Airport Rawalpindi
2018 AM 2018 PM

AP3 Bg01 | 16-10- 12:30 16-10- 06:30 KSA New Islamabad Islamabad
2018 PM 2018 PM Airport

Apd Pko3 | 17-10- 09:00 17-10- 04:00 United Jinnah Airport Karachi
2018 PM 2018 PM Kingdom

Ap5 Bg02 | 25-10- 08:00 26-10- 12:00 USA New Lahore Airport | Lahore
2018 AM 018 PM

Apb Bg03 | 19-11- 10:00 19-11- 04:00 Dubai International Quetta | Quetta
2018 AM 2018 PM Airport
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Staff Table

Staff Id Name Designation Contact No
St01 Micheal Operation Agent 0092-345-7865439
St02 Jackob Flight Attendant 0062-876-0987654
St03 Alfard Avionic Technician 0092-321-9865321
St04 Jackson Operation Agent 0072-098-7854321
St05 Joseph Flight Dispatcher 0092-333-9054213
St06 Joliana Passenger Service 0062-900-6789012
Agent
St07 Thomsan Flight Attendant 0052-321-9084563
Passenger Table
Passenger Id Name Contact No Address Email Credit
Cr.No
PsO1 Julia 0092-345-7865439 Islamabad | julia@gmail.com 123-987
Ps02 Alexandra 0062-876-0987654 Dubai alex@gmail.com 324-908
Ps03 Robert 0092-321-9865321 London robert@live.com 457-975
Ps04 Alaf 0072-098-7854321 Islamabad | alaf@yahoo.com 345-075
Ps05 Julia Sanf 0092-333-9054213 New York | jausanf@gmail.com | 123-890
Ps06 Charistea 0062-900-6789012 London charist@live.com 768-054
Solution:
Cluster index on Destination column
Airport | Flight | Arrival | Arrival Depart | Depart | Destination | Aiport Name City
Id Id date time Date Time
AP2 Pk02 | 19-11- 10:00 19-11- 4:00 PM | Dubai Baynazir Airport Rawalpindi
2018 AM 2018
Ap6 BgO3 | 19-11- 10:00 19-11- 4:00 PM | Dubai International Quetta | Quetta
2018 AM 2018 Airport
AP3 Bg01l | 16-10- 12:30 16-10- 16-10- KSA New Islamabad | Islamabad
2018 PM 2018 2018 Airport
AP1 PkO1 | 15-10- 12:30 16-10- 10:00 United Allama Igbal Airport | Lahore
2018 PM 2018 AM Kingdom
Ap4d PkO3 | 17-10- 9:00 17-10- 4:00 PM | United Jinnah Airport Karachi
2018 PM 2018 Kingdom
Ap5 Bg02 | 25-10- 8:00 26-10- 12:00 USA New Lahore Airport | Lahore
2018 AM 018 PM

Cluster index on Designation column

76 | Page




Staff Id Name Designation Contact No

St03 Alfard Avionic Technician 0092-321-9865321
St02 Jackob Flight Attendant 0062-876-0987654
Sto7 Thomsan Flight Attendant 0052-321-9084563
St05 Joseph Flight Dispatcher 0092-333-9054213
Sto1 Micheal Operation Agent 0092-345-7865439
St04 Jackson Operation Agent 0072-098-7854321
St06 Joliana Passenger Service Agent 0062-900-6789012

Cluster index on Address column

Passenger Name Contact No Address Email Credit

Id Cr.No

PsO1 Julia 0092-345-7865439 Islamabad julia@gmail.com 123-987
Ps04 Alaf 0072-098-7854321 Islamabad alaf@yahoo.com 345-075
Ps02 Alexandra | 0062-876-0987654 Dubai alex@gmail.com 324-908
Ps03 Robert 0092-321-9865321 London robert@live.com 457-975
Ps06 Charistea | 0062-900-6789012 London charist@live.com 768-054
Ps05 Julia Sanf | 0092-333-9054213 New York jausanf@gmail.com 123-890

Mechanism to Conduct Lab:

Students and teacher communicate through Adobe Connect.
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Lab 11

Nested Loop, Sort Merge, and Hash Join using SQL Server Query Analyzer

1. Open SQL Query Analyzer by clicking Programs->Microsoft SQL Server and Query Analyzer.

Accessoties
[T Adinistrative Tools

icrosoft SGL Server - Switch
@ MeoSmark Technologies
Ultralso
A~ crobat Distiller 9 3
A~ pdobe Acrobat 9 Pro

@ ‘Windows Catalog Lc| Adobe LiveCyde Designer ES 8.2

@ Microsoft SOL Server 2008 RZ

@ Mozila Firefox

Microsoft Office

indows Update

b
2

4 Documents

Settings

Search

Bun...

5
5
g
;
E

o
@
0) Help and Support
=]
Q

Shut Davm,.. [

|2ee |

5|

2. Select SQL Server ISASERVER and click oK.
x|

@ S0L Server: SASERVER - _I

[~ Start SOL Server if it iz stopped

Connect using:
% Windows authentication

" SOL Server authentication

Logit marme: |

Fagsword; I

0k I Cancel | Help |

3. The following SQL Query Analyzer window will open. In this window, you will write SQL queries.
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Fi:'L SOL Query Analyzer

File Edit GQuery Tools Window Help
|-zl B2edalo[E-[v r 80 e NI =]

il Query - ISASERYER.master. YRWPO L\ Administrator - Untitledl =10l x|

-

-
1| | »

Ready ISASERVER (8.0) [vRWPO1\Administrator (53] |master [0:00:00 [drows [ni, Coll g

4. First select sample database Northwind.

Fle Edit Query Tools Window Help
|a-2dB {m2adéa o (B-|v b8 ([Jme -39 F
[ master ———

" Query - ISASERVER master.YRWPO1\Administrator - Untitled1 N =101

Ei mzdh a
it

Ei SurfControl_'webFilter
Ei tempdb
Ei <Details >

-
4| | v

Ready ISASERVER (.0) VRWFROL\Administrator (53) [master [0:00:00  [drows [nt1,Call

5. Write following SQL query in query analyzer window.
select * from customers, orders where Customers.CustomerlD=Orders.CustomerlID;

Here customers and orders are table of Northwind database.

) SOL Query Analyzer

Eile Edit Query Tools MWindow Help
= = e Y = N e = = ==

iii! Query - ISASERVER.master. YRWP011 Administrator - Untitled1® =1ox|

select * from customers, orders where Custnmers.CustnmerID=OrdEr5.CustnmerID:l =

-
< | »

Ready ISASERVER (8.0) [WRWPO1\Administrator (53) master [0:00:00  [orows [lni, col78
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6. Execute SQL query by clicking Query menu and select Execute option. You can also click execute

button available on standard toolbar.

Ble Edit | Query Tooks Window Help
| 18 - & U ctenge patabse.. at (v b m ([T et ]| 58 Q|

V' Earso L o - Untitled1* 5l=)

e Customers.Customer ID=Orders.CustomerID;

Al Eireah
&8 Display Estimated Execution Plan  Ctrl+L
16D Index Tuning Wizard kT
Results in Text CrkT
[ Results n Grid CHrlD
M| Results to File... Chrb+Shift+F
58 Show Execution Plan Cerh+k
[ show Server Trace Chr+Shift+T
[l Show Client Statistics Ctrk+Shift+5
Current Connection Properties. .

4| |_'|

7. Click on Query menu and select option Display Estimated Execution Plan to see execution plan
of query. Estimated execution plan can also be viewed by using highlighted options in following
figure.

) SQL Query Analyzer

File Edt | Query Tools window Help
& U change Database... it vy m ([ rotens =] @D &
o anses =

P Execute F5
sele ) & Customers.Customer ID=Orders. Customer ID;|
W Canicel Executing Query: Ale+Eresk

| »
Query F Results in Text Cti+T  |batch): 100.00%
Quer',E Fsls i &l Chrl+D orders where Customers.Customer ID=0rders.Customer]
M Results ta File... Chrl+Shift+F
&8 Show Execution Plan ChrHE ﬁ B — dﬁt
|5 Show Server Trace Chrl+Shift+T +—
SE i) show client Statistics Chrl+shift+s  |¢ Leops/In. . Customers. PR Cu...
Cos ost: 3% Cost: 33%
Current Connection Properties...

sty

Orders.Customer. ..
Cost: 10%

4]
Qfﬁ%ted Execution Pl EL Messages |

8. By default, Nested loop join is performed, you are required to analyze execution plan.
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i) SOL Query Analyzer

File Edit GQuery Tools Window Help
=gy

B-EHE | EREA 0 (B v > o8[O otid 7]

i’ Query - ISASERYER .Northwind. YRWPO1' Administrator - Untitled1* -3l =]

-

orders where Customers.CustomerID=0Orders.Customer ID;|

>

<l >

Query 1: Query cost (relative to the batch): 100.00%
QJuery text: select ¥ from customers, orders where Customers.Customer ID=0rde:

% (]

SELECT Bookmark Lookup Nested Loops/In.. Lustomers.PE_Cu.. .
Cost: 0% Cost: S54% Cost: 3% Cost: 33%

a3y

Crders.Customer. . .
Cost: 10%

1] | i

'EE E stimated Execulion Flan I Messagasl

Merge Join Query:
For Merge Join, write following query in SQL Query Analyzer window.

SELECT * FROM customers C

INNER Merge JOIN orders O ON C.CustomerID = O.CustomerID

QL Query Analyzer

File Edit Query Tools ‘Window Help
SY &=

a-2lE ) 2REH| o B - v r o8[O id =

il Query - ISASERVER.Northwind. ¥YRWPD1', Administrator - Untitled1® 1ol x|

a

SELECT # FROHN customers C
INNER Merge JOIN orders O ON C.CustomerID = O.CustomerID

=
4] | »

ouery 1: Cuery cost (relative to the batch): 100.00%
Query text: SELECT * FROM customers ta INNER Merge JOIN orders t© CON ta.Cw

— o

!
SELECT Merge Join/Inne.. Lustomers.PE_Cu...
Cost: 0% Cost: 7% Cost: 3i%
Sortc Orders.PE_Order...
Cost: 19% Cost: 42%
< |

55! Estimated Execution Plan Messages

Hash Join Query:

For Merge Join, write following query in SQL Query Analyzer window.

SELECT * FROM customers C
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INNER Hash JOIN orders O ON C.CustomerID = O.CustomerID

Ele Edit Query Tools Window Help
B-EEE  E2REA 0B v 8[| SR EE

iil' Query - ISASERYER.Northwind YRWPO1' Administrator - Untitled1® (=] ]

-

SELECT * FROM customers ©
INNER Hash JOIN orders © ONM C.CustomerID = O.CustomerID

-
«| | »

Query 1: Query cost (relative to the hatch): 100.00%
Query text: SELECT * FROM customers C INMNER Hash JOIN orders O ON C.Custol

PR
—
=i

SELECT Hash Match/Inne..Customers.FE Cu...
Cost: 0% Cost: 31% Cost: 29%

%

Orders.PE_Order...
Cost: 39%

8 Estimated Exzcution Plan | Messages]

Lab Exercise: You are required to analyze Nested Loop Join, Merge Join and Hash Join for the given
query in terms of which one is efficient in terms of execution time.

Mechanism to Conduct Lab:

Students and teacher communicate through Adobe Connect.
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Lab 12
DWH IMPLEMENTATION: Goal Driven Approach
Ralph Kimball’s Approach Part |

In this Lab, you have to perform the second part of the semester project which details have been provided
in lecture 36. This lab deals with the DWH implementation life cycle that you have already studied in great

detail in lectures 32-35.

In lectures 33and 34, you have studied the Ralph Kimball's approach for data warehouse
implementation. You will use this approach in this lab. Note that, you are not required to do any
development and deployment work. As you have studied in lectures that the DWH lifecycle road-map was
divided into three parts, you only have to cover these parts i.e. (i)project planning (ii) user requirement
definition and (iii) three parallel tracks. You are NOT required to discuss or do DWH deployment or do

any analytics development.

In this lab, you are required to perform following two tasks:
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Task 1: Identify Organization

e Do acomplete data warehouse implementation life cycle study.
e |dentify a large company/organization that is a prime candidate for a DWH.
e Prepare report_1 giving and explaining any four reasons for selecting a company.

e Submit report_1 and get the company/organization selected approved by the instructor before
proceeding ahead.

Task 2: Project Planning
After identifying organization, perform the following task as part of Project Planning. For this,

e Prepare a questionnaire (at least 15 non-trivial questions).
e Identify and contact a key person who will help you.

e Prepare and Submit report_2

Your report should include following:

e Report No.

e Title of course, semester & submission date
e  Your Name and roll no.

e Campus and name of city.

e Table of contents.

e 1-page executive summary of the report.

e Description of task 1 and task2.

e Attach (scanned) hard/soft copies of all related material collected and referenced.

Mechanism to Conduct Lab:

Students and teacher communicate through Adobe Connect.
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Lab 13

DWH IMPLEMENTATION: Goal Driven Approach

Ralph Kimball’s Approach Part Il

User requirement definition

e Set an appointment to meet business users.

e Collect answers to questions from business users to understand business requirements (Use your
guestionnaire which you have prepared in previous lab).

e Compile report of interview and document it in meaningful way.

e |dentify business processes.

e |dentify Requirements of key processes.

e Prepare report_3 of interview report, business processes and requirements of key business

processes.
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e  Submit report_3.

Note: For details of above tasks, watch video lecture 33 and 36.

Your report should include following:

e Report No.

e Title of course, semester & submission date

e Your Name and roll no.

e Campus and name of city.

e Table of contents.

e 1-page executive summary of the report.

e Interview report, identified business processes and requirements of key business processes.
e  Attach (scanned) hard/soft copies of all related material collected and referenced.

Mechanism to Conduct Lab:

e Students and teacher communicate through Adobe Connect.

Lab 14
DIMENSION MODEL OF AIRLINE DATA WAREHOUSE

Scenario

“Pak Airline” is an airliner reservation company, which is operating in more than 10 countries. They have
developed the airline reservation system to avoid the errors faced in manual system. The staff of the
airline use airline reservation system form the tasks such as flight scheduling, ticket reservation,
announcements in automated way. Similarly, users/passengers can search for flight schedule according
to date and time and fare details. The staff of the airline can manage the reservation systems by flight
rout, runway details, flight scheduling and reservation.

Ticket reservation system of the Pak Airline provides the information about schedule of flights, availability
of seats, flight number and destination. For reservation of ticket user have to provide its personal
information such as name, age, address etc. For payment purpose user will provide credit card number
and bank details. Moreover, information about flight number, date of departure, no. of tickets to be
booked is also required for confirmation of ticket. Following is the ERD of above airline reservation system.

Question: You are required to draw the Dimension model for the airline data warehouse following
above given scenario.

Solution:
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Pak Airline

Y

Country Schedule Flight
f A h 4
Province/State Month v
Return Oneway
Geography
Dimension v v L J
~
Division Week Flight
Dimension
h 4
N City Day
Time
Dimension

Mechanism to Conduct Lab:
Students and teacher communicate through Adobe Connect.

Lab 15 Part |

DATA TRANSFER SERVICE (STS)

Airplane
Passenger Cargo
Private Jet
Airplane
Dimension

* DTS Overview

- DTS Basics
— DTS Packages
— DTS Tasks
— DTS Transformations
— DTS Connections
— Package Workflow
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Microsoft® SQL Server™ 2000 Data Transformation Services (DTS) is a set of graphical tools and
programmable objects that allow you extract, transform, and consolidate data from disparate sources
into single or multiple destinations. SQL Server Enterprise Manager provides an easy access to the tools
of DTS.

The purpose of this lecture is to get an understanding of DTS basics, which is necessary to learn the use
of DTS tools. These DTS basics describe the capabilities of DTS and summarize the business problems it
addresses.

DTS Overview

Extract Data

Disparate . Single or
Sources I ransform Data— Multiple
of data Destinations

Consolidate Data

DTS, Graphical tools & Programmable objects

DWH-Anhsan Abduiiah 3

Many organizations need to centralize data to improve corporate decision-making. However, their data
may be stored in a variety of formats and in different locations. Data Transformation Services (DTS)
address this vital business need by providing a set of tools that let you extract, transform, and consolidate
data from disparate sources into single or multiple destinations supported by DTS connectivity.

DTS allows us to connect through any data source or destination that is supported by OLE DB. This wide
range of connectivity that is provided by DTS allows us to extract data from wide range of legacy systems.
Heterogeneous source systems store data with their local formats and conventions. While consolidating
data from variety of sources we need to transform names, addresses, dates etc into a standard format.
For example consider a student record management system of a university having four campuses. A
campus say ‘A’ follows convention to store city codes “LHR” for Lahore. Another campus say ‘B’ stores
names of cities “Lahore”, campus ‘C’ stores city names in block letters ‘LAHORE’, and the last campus ‘D’
store city names as ‘lahore’. When the data from all the four campuses is combined as it is and query is
run “How many students belong to ‘Lahore’?” We get the answer only from campus B because no other
convention for Lahore matches to the one in query.

To combine data from heterogeneous sources with the purpose of some useful analysis requires
transformation of data. Transformation brings data in some standard format. Microsoft SQL Server
provides graphical tools to build DTS packages. These tools provide good support for transformations.
Complex transformations are achieved through VB Script or Java Script that is loaded in DTS package.
Package can also be programmed by using DTS object model instead of using graphical tools but DTS
programming is rather complicated.
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DTS Overview: Concept

Mi ft OLE DB . l
ICraso Microsoft Excel 97..

Centralized

Data
= 1 a5
= — DTS ~

Text File DWh Ahsan Abdulh Microsoft Access

The slide shows the heterogeneous sources of data. Position of DTS while consolidating the data into a
single source is also clear from the slide. In legacy systems we may come across the text files as a source
of data. Microsoft Access is a database management system, maintains data in tables, and columns
validate the input to the system. We often find legal values are stored in these sort of data management
systems. But when we deal with text files no validation mechanism for input is there. Therefore we may

come across illegal and rubbish values in text files. This makes the process of transformation further
complicated.
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DTS Overview: Example

MOHAMMAD ANWAR 08/06/1978
CHOUDHARY MOHAMMAD ASLAM 23/11/1980
AHMAD JAHANZEB 05/08/1980
MOHAMMAD FARRUKH 08/11/1979

In this slide we may see three data management systems. Data is extracted from two systems, top and
bottom, and is loaded into the standardized system shown in the middle. We may see two transformations
over here.

First one is name transformation and the other one is date transformation. In the database management
system shown at the top we have two names Muhammed Anwer and Choudhary Mohammed Aslam.
Whereas in the system shown at the bottom we have two different names Ahmed Jahanzeb and
Muhammed Farrukh. Out of four names three names contain Muhammed but with different spellings.
Computer cannot identify that the word ‘Muhammed’ is intended at all the three locations. So while
consolidating data names are transformed to standard spellings of names. Similarly Date formats are
different in both source systems and it is standardized in destination system (middle one).

90| Page



DTS Overview: Operations

+ A set of tools for
— Providing connectivity to different databases
— Building query graphically
— Extracting data from disparate databases
— Transforming data
— Copying database objects

— Providing support of different scripting
languages( by default VB-Script and J-Script)

DTS contains a set of tools that provides a very easy approach to build a package and execute it. Writing
or building a package through programming is a complex task but DTS tools like DTS Designer and
Import/Export Wizard do this entire complex task for user just through a single click of button. Not only
package building but query building has also very sophisticated support in DTS tools.

DTS Overview: Tools

« DTS includes
—Data Import/Export Wizard
—DTS Designer
—DTS Query Designer

—Package Execution Utilities

« DTS Tools can be accessed
through “SQL Server Enterprise
Manager”

Package execution utilities are used to run or execute a package, no matter package is designed through
the tools provided by DTS or any external tool like Visual Basic. All these tools can be accessed
through the SQL Server Enterprise Manager. Open the node Data Transfer Services in SQL Server
Enterprise Manager. Choose the option in which any finished package is saved. Right click the package
and get option to execute it.
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DTS Overview:
SQL Server Enterprise Manager

i SQL Server Enterprise Manager - [Console Root\Microsoft SQL Servers

€y File Adion Vew Tools Window Help

- OE CFRE & xro®R>

|1 Console Root Data Transformation Services 3 Itd
= €] Microsoft SQL Servers == =
J 5QL Sorver Group B % ﬁ?
= iy {local) (Windows NT; ]
b Ecca)'(_ ; OW ) Lecal Meta Data Metd
+ [ Databases Pachkages Service...

Sl |Data Transformation Services
) Local Packages
=¥ Meta Data Services Packages

=5 Meta Data
+ 11 Manaoement

Path: Start >> Programs >> Microsoft
SQL Server >> Entetprise Manager 6

The Data Transformation Services (DTS) node of the SQL Server Enterprise Manager Console tree provides
facilities for accessing DTS tools, manipulating DTS packages, and accessing package information. You can
use these facilities to:

¢ Open a new package in the DTS Import/Export Wizard or DTS Designer. In DTS

Designer, you can select and edit an existing package saved to SQL Server, SQL

Server 2000 Meta Data Services, or to a structured storage file.

Action >> New Package
e Connect to and import Meta data from a data source, and display the Meta data in the Meta Data
node of SQL Server Enterprise Manager.

Right click Meta Data Services Package and select option import Meta Data
e Open a package template in DTS Designer.

Right click the package that is required to be opened in DTS Designer and select the option open in DTS
Designer.
e Display the version history of a package, edit a specific package version in DTS Designer, and
delete package versions.

Right click the package and select the option Versions.
e Display and manipulate package log information.

Right click the node “Local packages”/”Meta data services packages” in the tree and select the option
view logs.

e Set the properties of DTS Designer

Right-click the Data Transformation Services node and click Properties.
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e Execute a package.

Right click the package and click execute
e Schedule a package.

Right click the package and click schedule

DTS Overview: Market

SQL Market

Diverse Usage

Courses and certifications
High costs

SQL Server is becoming one of Microsoft’s biggest businesses, as being used by people from wide
spectrum of domains. The scope of the SQL Server is so diverse that whole course can be offered and
actually such courses are being offered in developed countries.

Microsoft also offers training courses and certifications are expensive enough. For example, “Designing
and Implementing OLAP Solutions with MS SQL Server 2000” is a course that provides students with the
knowledge and skills necessary to design, implement, and deploy OLAP solutions by using Microsoft SQL
Server 2000™ Analysis Services. The importance of the course is well depicted by its cost i.e. $2500+GST.
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DTS Basics

DTS Packages

DTS Tasks

DTS Transformations
DTS Package Workflows
DTS Tools

Meta Data

AN AL AL L -

Before learning to use DTS some basic concepts like DTS packages, DTS tasks, transformations and
workflows are important to understand. When we want to use computers to perform some particular task
through programming, what we do? We write a program in some programming language. Program is a
sequence of logical statements that collectively achieve the purpose of the programmer. This analogy is
useful in understanding the concept of package and tasks in DTS. DTS package is exactly like a computer
program. Like a computer program DTS package is also prepared to achieve some goal. Computer program
contains set of instructions whereas DTS package contains set of tasks. Tasks are logically related to each
other.

When a computer program is run, some instructions are executed in sequence and some in parallel.
Likewise when a DTS package is run some tasks are performed in sequence and some in parallel. The
intended goal of a computer program is achieved when all instructions are successfully executed. Similarly
the intended goal of a package is achieved when all tasks are successfully accomplished.

DTS task is a unit of work in a package. Tasks can be establishment of connection to source and destination
databases, extraction of data from the source, transformation of data, loading of data to the destination,
generation of error messages and emails etc.

In real world systems when we talk about heterogeneous sources of data there arise a lot of complicated
issues. Heterogeneous systems contain data with different storage conventions, different storage
formats, different technologies, and different designs etc.

Power of DTS lies in extracting the data from these heterogeneous sources, transforming to some
standard format and convention, and finally load data to some different system with totally different
parameters like technology, design etc. Microsoft SQL Server provides user-friendly tools to develop DTS
Packages. Through graphical editor/ designer or wizards we can put together set of tasks in a package.
Order or sequence in which the tasks are required to be performed can be set through conditions like “On
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success of task. A task B should be performed otherwise task C should be performed.” This order or

sequence of execution is called Workflow of a package.
In this lecture we will see these concepts in detail and in subsequent lectures we will develop packages

and practically get into the use of DTS functionalities.

DTS Packages (cont)
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Slide shows how a package looks like. We can only view package as a form of graphical objects as shown
in the slide. Here two connections are established. “Microsoft OLEDB Driver” and “Microsoft Excel 97” are
connections. Black link between two connections is transformation task. “Execute SQL” and “Copy SQL
Server” both are tasks. Green and blue links are workflows. Green link shows ‘On the Success of’ i.e. on
the success of Connection establishment execute task execute SQL. Blue link shows ‘On the Failure of’ on
the failure of the previous task execute another task Copy SQL Server objects.

DTS Package: Contents

- DTS Package is an organized
collection of
—Connections
—DTS tasks
—DTS transformations
—Workflows
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A DTS package is an organized collection of connections, DTS tasks, DTS transformations, and workflow
constraints assembled either with a DTS tool or programmatically and saved to Microsoft® SQL Server™,
SQL Server 2000 Meta Data Services, a structured storage file, or a Microsoft Visual Basic® file.

Each package contains one or more steps that are executed sequentially or in parallel when the package
is run. When executed, the package connects to the correct data sources, copies data and database
objects, transforms data, and notifies other users or processes of events.

DTS Package: Execution

* When a package is run
—It connects to data sources
—Copies data and database objects
—Transforms data

—MNotifies other users and processes of
events

When we run a Data Transformation Services (DTS) package, all of its connections, tasks, transformations,
and scripting code are executed in the sequence described by the package workflow.

We can execute a package from:

- Within a DTS tool.

- SQL Server Enterprise Manager.

- Package execution utilities.

DTS Package: Creating

« Package can be created by one
of the following three methods:

—Import/Export wizard

—DTS Designer
—Programming DTS applications

Microsoft SQL Server provides a good support for the tools that are helpful in building a package.
Import/Export Wizard and DTS Designer both are the graphical methods of building a package. Both tools
provide support to run the package also. Building a package means putting all the tasks that are supposed
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to be performed in a particular package together and setting their order of execution or defining
workflow. Whereas when we actually run a package all the tasks are actually performed.

Programming DTS applications without the help of these user-friendly tools is a difficult task. Packages
can be programmed using some external tool like Visual Studio in VC++ or VB. Such a programming
requires deep understanding of DTS object model.

DTS Package: Creating
Import/Export
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Data Import and Export wizard can be accessed through a number of ways.

1. Start > Programs> Microsoft SQL Server> Data Import/Export Wizard

2. through SQL Server Enterprise Manager

a. In SQL Server Enterprise Manager we can see a Tree view of SQL Server objects and services. Expand
Tree, select the node “Data Transformation

Services”. We can see two options (discussed earlier) to store Package.

Select any one of them (local OR SQL Server Meta Data Services). Then

Click Tools > Data Transformation Services > Import / Export Data.

b. After Expanding Data Transformation Services node we can click on tool bar to launch the wizard
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DTS Package: Creating
Data Import/Export Wizard
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This is how wizard looks like. Just press Next and start working with a user friendly wizard. An easy-to-use
tool that guides you, a step at a time, through the process of creating a DTS package. It is recommended
for simple data transformation or data movement solutions (for example, importing tabular data into a
SQL Server 2000 database). It provides limited support for transformations.

DTS Package: Creating
DTS Designer

* DTS Designer
—Graphical objects
—For complex workflows

—It supports more complex
transformations as compared to
wizard

DTS designer is an application that uses graphical objects to help you build packages containing complex
workflows. DTS Designer includes a set of model DTS Package Templates, each designed for a specific
solution that you can copy and customize for your own installation. It is recommended for sophisticated
data transformation solutions requiring multiple connections, complex workflows, and event-driven logic.
DTS package templates are geared toward new users who are learning about DTS Designer or more
experienced users who want assistance setting up specific DTS functionalities (for example, data driven
queries).
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DTS Package: Creating
DTS Designer Console
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DTS Designer can also be accessed through multiple ways.

1. Whenever a saved package is opened by double click or through right click, it is

opened in DTS Designer
2.SQL Server Enterprise Manager can also be used to access DTS Designer
a. After Expanding Data Transformation Services node select Action > New

Package

b. After Expanding Data Transformation Services node select on toolbar
to access DTS Designer
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DTS Designer Environment
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The slide shows environment of DTS Designer. In designer we can see four windows

A. Connection toolbar

B. Task toolbar

C. General toolbar

D. Design Area

A. Connection toolbar

Connection toolbar shows all available connections in the form of icons or symbols.

All OLE DB supported connections are available. To establish a new connection just click the correct icon
and drag to design area. Then set properties to your connection.

In case of any difficulty in identifying the connection icon, click on Connection on

Menu bar just above the connection toolbar.

B. Task Toolbar

Tasks toolbar shows icons for all tasks that are supported by DTS. For example is used to set
transformation task. This also works as drag and drop. DTS Designer is very friendly to use as it guides user
about what to do after picking a certain option.

For new users who do not recognize the tasks through icons, in the top menu bar

‘Task’ is available.

C. General Toolbar

This toolbar provides general functionality like saving a package, executing a package is used to execute a
package

D. Design Area

Design Area is used to design a package through the objects available in the tool bars.

DTS Package: Creating
Programming

* Programming DTS applications
—Complicated & technical way

—For experienced developers and
programmers only

—Requires Visual C++ or Visual
Basic for programming

Programming applications that you can use to write and compile a DTS package either in Microsoft Visual
Basic® or Microsoft Visual C++®. It is recommended for developers who want to access the DTS object
model directly and exert a fine degree of control over package operations. Packages created
programmatically can be opened and further customized in DTS Designer. In addition, packages created
in the DTS Import/Export
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Wizard or DTS Designer can be saved as a Visual Basic program and then opened and further customized
in a development environment such as Microsoft Visual Studio®.

Saving a DTS Package

- DTS Package can be saved to
—Microsoft SQL Server
—SQL Server 2000 Meta Data services
—Structured storage files
— A Microsoft Visual Basic file

When you save a Data Transformation Services (DTS) package, you save all DTS connections, DTS tasks,
DTS transformations, and workflow steps and preserve the graphical layout of these objects on the DTS
Designer design While saving a package we get different options as destination location for the package.
Package can be saved to Microsoft SQL server. Another option to save a package is SQL Server Meta Data
Services. The advantage which we get when we store our package to

SQL Server 2000 Meta Data Services is that we may maintain Meta data information of the databases
involved in the packages and we may keep version information of each package. Furthermore package
can be stored in a structured file and Microsoft visual basic file.

Saving a DTS Package:
lllustration
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This slide illustrate the package saving process.

Saving a DTS Package:
SQL Server

] Console Root -
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= W NT
ti::_ﬁcil: Hindows D are saved to

- ’-Jthis particular
) Local Packages™> | ingtance of
Meta Data Services P4

Meta Data

Data Transformation Services node of SQL Server Enterprise Manager contains three options to locate the
package saved earlier. The first option is local Packages. These are the packages that are saved to this
particular instance of SQL Server. Microsoft SQL

Server may have multiple instances on each machine or over a Network. Local packages are those that
are saved to this particular instance of SQL Server.

Saving a DTS Package:

Meta Data Services

Contains Packages
that are saved to
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As it has been discussed earlier, to maintain Metadata information for a package or version information
of a package, it may be stored to Meta Data Services. This node contains all those packages that are

saved to SQL Server 2000 Meta Data Services.

Saving a DTS Package

Metadata
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scanned to Mefa
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Packages. It also
provides version
tracking facility
of Packages.

If a package is saved to SQL Server 2000 Metadata Services and is scanned for metadata than its meta
data information is maintained in a repository “ Meta Data “, that can be found as third option under
node Data Transformation Services.

DTS Packages:
4 Operations

+ Packages can be:
1. Edited
2. Password protected
3. Scheduled for execution
4. Retrieved by version

Packages that are required for very complicated tasks are not trivial to build. To develop such packages,
DTS Designer or programming tools are used. Once such packages are built they are saved for further use.
We may edit these packages later on. For editing purposes either DTS designer or programming is used.
After edit a package we may keep both packages that is package before editing and package after editing
as two different versions of same package. To maintain version information packages are saved in “SQL
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Server 2000 Meta Data Services”. Tasks in the package require access to database objects, when package
is executed. Packages can be protected through passwords. When a package is built it is not necessary to
execute it immediately. We may schedule package to be executed any time later on.

We may prepare a package that is executed after definite intervals. For example we want to update our
dataware house every night at 12:00 o’ clock, what will we do? We will write a package to update
dataware house and schedule it to run at 12:00 o’ clock every night.

DTS Package Operations:
Editing
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Double click a package to open in designer. Drag and drop objects to edit a package. Designer is the
easiest way of editing a package. Even the packages that are created through wizards and are saved, can

be edited through designer.

DTS Package Operations:

Protection
- Save dialog box allows to set
passwords
Package name: [MyF‘ackape
Ownier password: I— User password I—
Location: |SQL Serves -]

» Owner password puts limits on
both editing and execution of the

package
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Enter an Owner password. Assigning an Owner password puts limits on who can both edit and run the
package. Enter a User password. Assigning a User password puts limits only on who can edit the
package. If you create a User password, you must also create an Owner password.

DTS Package Operations:
Scheduling/Execution
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* Right click any saved package to
schedule or execute it

To schedule a package or to execute a package, first right click the package and then select the required
option.

DTS Package Operations:
Versioning

 Right click any saved package to view
its version information
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If we want to get version information of a package we can see it by right clicking the package and selecting
version information. First column contains creation date and the other column contains the description
about changes if it is saved with the package.

DTS Tasks

+ DTS Package contains one or more
tasks

+ Task defines single work item
—Establishing connections
—Importing and exporting data
— Transforming data
—Copying database objects
—eftc

DTS Packages contain a sequence of tasks. When a package is executed these tasks are performed in
sequence or in parallel. These tasks are the single work item in a package.

Tasks can be establishing connections, extraction of data from sources, transformations applied on data,
loading data to destination, generation of automated email messages to administrator in case of some

problem during the package execution.

DTS Tasks: Menu

« Wizard collects the tasks that are
invisible to users

* Designer allows to view and arrange
tasks manually

Task
BDa e Set of all possible tasks in
HMip d—> designer, drag the required
VISR task in design area and set its
a6 properties
A E

A DTS task is a discrete set of functionality, executed as a single step in a package. Each task defines a
work item to be performed as part of the data movement and data transformation process, or as a job to
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be executed. DTS supplies a number of tasks that are part of the DTS object model and can be accessed
graphically, through DTS Designer, or programmatically. These tasks, which can be configured individually,
cover a wide variety of data copying, data transformation, and notification situations.

For example: Importing and exporting data. DTS can import data from a text file or an OLE DB data source
(for example, a Microsoft Access 2000 database) into SQL Server. Alternatively, data can be exported from
SQL Server to an OLE DB data destination (for example, a Microsoft Excel 2000 spreadsheet). DTS also
allows high-speed data loading from text files into SQL Server tables.

Transforming data. DTS Designer includes a Transform Data task that allows you to select data from a data
source connection, map the columns of data to a set of transformations, and send the transformed data
to a destination connection. DTS Designer also includes a Data Driven Query task that allows you to map
data to parameterized queries.

Copying database objects. With DTS, you can transfer indexes, views, logins, stored procedures, triggers,
rules, defaults, constraints, and user-defined data types in addition to the data.

In addition, you can generate the scripts to copy the database objects. Sending and receiving messages to
and from other users and packages. DTS includes a Send Mail task that allows you to send an e-mail if a
package step succeeds or fails. DTS also includes an Execute Package task that allows one package to run
another as a package step, and a Message Queue task that allows you to use Message Queuing to send
and receive messages between packages.

Executing a set of Transact-SQL statements or Microsoft ActiveX® scripts against a data source. The
Execute SQL and ActiveX Script tasks allow you to write your own SQL statements and scripting code and
execute them as a step in a package workflow.

DTS Transformations

« After extraction from source data can
be transformed

—Using available DTS transformations
—Using customized transformations

While transferring data from source to destination that may be a single source of truth, data may
require to be transformed. Power of DTS tools lies in the support of data transformations. Some
transformations are already available with DTS tools and customized transformations can be performed
through VB Script or Java Script.
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Available Transformations: Available

- Available transformations are:
— Copy column transformation
— ActiveX Script transformations
— Date time string transformations

— Uppercase and lowercase string
transformations

— Middle of string transformations
— Read and write file transformations

The slide shows the list of transformations that are already available with DTS tools i.e.

DTS Designer and DTS import/export wizard. Wizard has a support of two transformations out of six
shown over here:

- Copy column transformation

- Active-X script transformation

The rest four are accessed through DTS designer and scripts.

Copy Column Transformation: Describes the transformation used to copy source data to the destination.
ActiveX Script Transformation: Explains how to use Microsoft ActiveX® scripts to define column-level
transformations.

Date Time String Transformation: Describes the transformation used to convert a source date into a new
destination format.

Uppercase String Transformation: Describes the transformation used to convert a string into uppercase
characters.

Lowercase String Transformation: Describes the transformation used to convert a string into lowercase
characters.

Middle of String Transformation: Describes the transformation used to extract a substring from a source
and optionally change its case or trim white space before placing the result in the destination.

Trim String Transformation: Describes the transformation used to remove leading, trailing, or embedded
white space from a source string and place the (optionally caseshifted) result in the destination.

Read File Transformation: Describes the transformation used to copy the contents of a file specified by a
source column to a destination column.

Write File Transformation: Describes the transformation that creates a new data file for each file named
in a source column and initializes the contents of each file from data in a second source column.
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DTS Transformations: Customized

» Each available transformation has ActiveX
Script working at its back

* To customize an available transformation one

needs to modify the ActiveX Script according
to one’s need

In SQL Server, transformations are applied through running ActiveX Scripts. When we apply an available
transformation, tools in SQL Server generate ActiveX Script automatically. This auto generated script can
be modified or customized according to our needs. Customized transformations are those in which we
customize the auto generated ActiveX Scripts to fulfill our particular need.

For Example:

An available transformation can transform Saad Munir Rao to SAAD MUNIR RAO but if we want to
transform it as S. M. Rao then we need to customize the transformation.

DTS Transformations; ActiveX
« ActiveX Script
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Designer provides such an interface to write/customize ActiveX Scripts. To access it we will see it later
on.
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DTS Connections

* An important and prior most task is
the establishment of valid connection

* DTS allows following varieties of
connections:

—Data source connection
—File Connection
—Data link connection

To successfully execute Data Transformation Services (DTS) tasks that copy and transform data, a DTS
package must establish valid connections to its source and destination data and to any additional data
sources (for example, lookup tables). Because of its OLE DB architecture, DTS allows connections to data
stored in a wide variety of OLE DB-compliant formats. In addition, DTS packages usually can connect to
data in custom or nonstandard formats if OLE DB providers are available for those data sources and if you
use Microsoft® Data Link files to configure those connections.

DTS Connections

Data Source, File Connection, Data Link

+ Data source connection

— All OLE DB supported databases
« MS SQL Server
+ Oracle
* MS Access 2000

+ File Connection
— Text files

* Data link connection
— Intermediate files containing connection strings

DTS allows the following varieties of connections:

A data source connection. These are connections to: standard databases such as

Microsoft SQL Server™ 2000, Microsoft Access 2000, Oracle, dBase, Paradox; OLE DB connections to ODBC
data sources; Microsoft Excel 2000 spreadsheet data; HTML sources; and other OLE DB providers.

A file connection. DTS provides additional support for text files. When specifying a text file connection,
you specify the format of the file. For example:

- Whether a text file is in delimited or fixed field format.
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Whether the text file is in a Unicode or an ANSI format.

- The row delimiter and column delimiter if the text file is in fixed field format.

- The text qualifier.

Whether the first row contains column names.

A data link connection. These are connections in which an intermediate file outside of
SQL Server stores the connection string.

DTS Connection:Menu

Set of all possible connections
in designer, drag the required
connection in design area and
set its properties

j @ Data source connection

Data link connection

Package Workflow

- Package usually includes more than
one tasks

+ To maintain order of execution of
tasks, workflow is required to be

deﬂned
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Precedence constraints sequentially link tasks in a package. In DTS, you can use three types of precedence
constraints, which can be accessed either through DTS Designer or programmatically:

Unconditional: If you want Task 2 to wait until Task 1 completes, regardless of the outcome, link Task 1 to
Task 2 with an unconditional precedence constraint.

On Success: If you want Task 2 to wait until Task 1 has successfully completed, link

Task 1 to Task 2 with an On Success precedence constraint.

On Failure: If you want Task 2 to begin execution only if Task 1 fails to execute successfully, link Task 1 to
Task 2 with an On Failure precedence constraint. If you want to run an alternative branch of the workflow
when an error is encountered, use this constraint.

Package Workflow: Designer
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This slide shows the process of making workflows using the designer. It provides a graphical interface
making the workflow management very easy.
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Lab 15 Part Il

Lab Data Set

In previous lecture | gave you an overview of the tool to be used for the lab i.e. Data Transformation
Services (DTS), MS SQL Server. Now keeping in view the real issue of data acquisition, we will provide you
with a simulated data set, so as to make you ready to start exploring the tool. The data is for a multi-
campus university having campuses in four major cities. We discussed the details of such a university in
Lect-6 of the course i.e. normalization. Each of the campus has its own conventions and norms regarding
storing Student information.

Multi-Campus University
e University has four campuses situated at:
i) Lahore
ii) Karachi
iii) Islamabad
iv) Peshawar
e University Head Office in Islamabad

Data warehouse is a single source of truth. We have to put all data from different data sources (campuses)
at one place in some standard form. The task is not trivial. Different sources of data have a lot of inherent
issues of ETL. High level steps given in the slide give just an overview of the task. First of all, we have to
identify the source systems. It is quite possible that each campus uses different database systems or same
organization at different geographical locations uses different database management systems. To put
data into a single source, after extracting from such diverse sources, requires powerful tools especially
designed to fulfill the requirements of ETL. We will use Microsoft SQL Server DTS which is a user friendly
graphical tool and makes such a complex task doable by some practice. After identification of source
systemes, it is necessary to study the issues that must be considered before putting all the data together
at a single location. Microsoft SQL Server provides a powerful support to perform Extract, Transform and
Load (ETL) data from source systems to destination system. Finally certain steps are performed to check
and improve quality of data.

In this lab lecture we will look into the data for each of the campuses in detail. This would lead us to
identify the core issues that are needed to be taken care of before extracting data from these diverse
sources into a single destination.

Degree Programs
e At each campus university has two degree programs:
(1) BS
(2) MS
e University started its BS degree program in year 1994 and MS degree program in year 2001

Our Example University offers undergraduate and graduate degrees in all of its campuses. The
undergraduate degrees were started in year 1994 and graduate degrees were started in year 2001.

Disciplines for BS
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1) Four disciplines at BS level

e Computer Science (CS)

e Computer Engineering (CE)

e System Engineering (SE)

e Telecommunication (TC)
All campuses offer these four disciplines
The slide is self-explanatory.

Disciplines for MS

2) Four disciplines at MS level
e Computer Science (MS-CS)
e Software Project Mgmt. (MS-SPM)
e Networking (MS-NW)
e Telecommunication (MS-TC)

i) Lahore & Karachi campuses offer all the four disciplines

) Islamabad offers MS-CS & MS-SPM

iii) Peshawar offers MS-CS & MS-TC

The slide is self-explanatory.
The need

e Four campuses of the University maintain their students record locally

e No standardized way of record management

e Standardized reporting is difficult and time consuming.

e No centralized repository of data

e Head Office wants a central data repository for decision support i.e. a DWH
e We will study the record management at each campus

In this lecture, we will collect data from each campus and figure out the issues as mentioned earlier, our
example university has multiple campuses and each campus independently maintains its student records
without any meaningful level of coordination. There is no any standardized record management system
or agreement among these campuses. Each of the campuses uses its own student record management
practices independent of the other campuses. The head office of the university now wants to consolidate
the student records from all of the four campuses into a central repository for decision support. Thus they
are planning for a DWH.

Students Record Keeping & Mgmt.

e One by one we discuss the record management system specific to each campus of the University
1) Lahore
2) Karachi
3) Islamabad
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4) Peshawar

In real life when we need to work with heterogeneous systems from multiple sources then the problems
like poor design becomes prominent and significant. In this student record management system none of
the database is properly designed and in some cases, there is no database at all. The databases are not
normalized. Each of the campus maintains two “tables” to store student information. | have used double
qguotes as the word table is not used in its literal meaning, especially in the case of a single flat text file.

Student Table:

In each database Student table is used to maintain personal records of the students. This table has only
one entry for each student in each campus. A student may have entries in student tables of two campuses
in the issues like transfer cases.

Registration Table:

Second table is registration table that maintains the record for course registration. This table contains as
many records for each student as many times he/she registered any course. Each campus keeps two tables
does not mean that each campus has two files only (one for each table). Each campus maintains its
information independent of each other. Lahore campus maintains two text files for each batch i.e. entry
taken in a year. For each batch one file contains student information and other file contains registration
information. For eleven batches of BS Lahore campus has 22 text files. For four batches of MS Lahore
campus contains eight text files. Same is the mechanism used in Peshawar campus to store the data in
text files. Islamabad campus has MS Access database with three tables.

Two of these three tables contain student information. One table for MS and the other for BS students.
The third table contains Registration data for both degree programs i.e. MS and BS. Karachi campus
manages to store all this information in MS Excel sheets. Three Excel Books are maintained. Two out of
three contains registration records (one for BS and the other for MS) and the third one contains student
records for both degree programs.

Let us discuss “student record management systems” at each of the campuses.

Data from Lahore Campus
e Data at Lahore campus is stored in Text files
e To store data regarding one complete batch 2 text files are used:
(1) Lhr_Student_batch (Student record)
(2) Lhr_Detail_batch (Course Reg. record)
o 22 text files for 11 BS batches
e 8 text files for 4 MS batches

The slide is self-explanatory. Here batch is the year the student entry was taken i.e. 94, 95, 104 i.e. year
2004.

Data from Lahore Campus: Sample

e Flat file student data at Lahore campus
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I Lhr_Student_104 - Notepad

File Edit Format  Wiew Help

EID, St_Name,Father_name,Gender, address,Dpate of Birth,Last Degree
4000, sheikh rRashid sehti,Mazar anwar sSehti, 0, house # 240 st. #
4001, Bashir shakeel Haggie,Ch. Usman Haggie,O,House MoO. 555 S#

4002, shahzor Haseeh,Haseeb Jan,0,Ho. # 102 st. MWo. 34 Bhatta Me
4003,Zeba Ajab,Ajab mMuzammil,l,house no. 416 Street # 30 Shakrd
4004, Aarsalan Baio.aslam Baio.0.ho. # 731 s no. 25 Jalsa oha Gud

The slide shows the screenshot of a sample text file for student records at Lahore campus. We can see
that the first row contains the header and the columns are delimited by comma. Let’s discuss header of
both student and registration tables in detail.

Lahore: Header of Student Table
e SID: Student ID
o A numerical value, starting from 0
o Starts from 0 individually for both degrees BS & MS
o Itis unigque within a degree (BS/MS) but not unique across the degrees
o Combination of SID and degree is always unique within a campus
e St Name: Student name
o Father_Name: Father name
The slide is self explanatory.
Lahore: Header of Student Table
e Gender:
a. Ofor Male
b. 1for Female
e Address: Permanent Address
e [Date of Birth]:
1. 14-Apr-1980
[Reg Date]: Date on which student was enrolled
This is the convention used for storing some critical data at the Lahore campus. There is no guarantee
that the same convention will be used at other campuses too, actually in some cases the converse may
be true. We will identify and work on these apparent anomalies in the data profiling phase before we do
the actual transformation.

Lahore: Header of Student Table

e [Reg Status]:
a. ‘A’if student was enrolled as new Admission
b. ‘T’ if student was enrolled as Transfer case
e [Degree Status]:
(a) ‘C’ (complete) if student has graduate
(b) ‘I forincomplete degree
e [Last Degree]:
a. F.Sc./ A level for BS
b. M.Sc./BS/BE for MS
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The slide is self-explanatory.
Lahore: Header of Course Reg. Table
e SID:
e Degree: BS/MS
e Semester: e.g. FallO4
e Course: Course code
e  Marks: Out of 100
e Discipline: CS/TC/SE/CE

The slide shows the header and sample values for Course registration table at Lahore Campus.

Lahore: Facts about Data

e Total students = 5,200

e Total male students= 3,466

e Total BS students= 4,400

e  Number of graduated students= 3,200
e  Number of post graduated std.= 600

The slide shows some of the facts about Lahore campus. These facts can be used for data validation in
later steps. However, this has to be taken with a “pinch of salt” because the facts before resolving the
data quality issues will most likely be different as compared to the ones after the data has been cleansed.

Data from Karachi Campus

e Data at Karachi campus is stored in MS-Excel books

e Three books are maintained

o STUDENT_KHR (Student record)

o Reg_BS_KHR (BS course Reg. record)
o Reg_MS_KHR (MS course Reg. record)

e STUDENT_KHR keeps two sheets
o ‘BS’ for BS student’s records
o ‘MS’ for MS student’s records

The slide is self-explanatory.

heEsasn &YV & B W = -5 jhE 7 A -

A1202 - A 1200

A B C D E
1 |5t 1D MName Father DaoB hl
2 0 Mahjabeen Paracha Salim Abdul kareem Paracha 16-Jun-79 F
3 1 Abdul YWasay Awan Ch. Abdur Rahman Auwan 13-Dec-77 M
4 2 Kina Zafar Lafar Kamal 13-Sep-79 F
5 3 Sultan Jabir Sherazi sohail Sherazi 15-Sep-79 M
[ [ = PTPRTRTEN 1 PP LN P Y B P B PR | T AT Lo TMIC

The slide shows MS Excel screenshot of the sample data for Karachi campus. Let’s discuss its header in

detail for both student and registration tables.

117 |Page



Karachi: Header of Student Table
e St ID: Student identity
e Name: Student name
e father: Father name
e DoB: Date of Birth
e  M/F: Gender (M/F)
e DoReg: Date of Registration/Enrollment
e  RStatus: Status of enrollment (A/T)
e DStatus: Status of Degree (C/I)
e Address: Permanent address
e Qualification: Last degree achieved

The slide is self-explanatory.

Karachi: Header of Course Reg. Table
e SID:
e (Courses: Course code
e Score: Out of 100
e Sem:e.g. Fallo4
e Disp: CS/TC/SE/CE
The slide is self-explanatory.

Karachi: Facts About Data
e Total students = 6,000
e Total male students= 4,500
e Total BS students= 4,000
e Number of graduated students= 3,500
e Number of post graduated std.= 1,500

The slide shows some of the facts about Karachi campus. These facts can be used for data validation in
later steps. Again we have to look at the facts keeping in mind that the same may change after data has
been cleansed.
Data from Islamabad Campus
e MS-Access is used at Islamabad campus
e Database has three tables
1. Isb_BS Student (MS Student record)
2. Isb_MS_Student (BS Student record)
3. Registration (All reg. record BS + MS)
e Roll number is also used as primary key in student table

The slide is self-explanatory.
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E Ish_MS_ Student : Table

Fall Mum Marme Father Date of Birth Education ender
il 1 AAmer Zameer Zameer Badar B/24/1978 M.5c 1
] 1/ Shamim Chohal Rayyan Kamal 12131977 M.Phil a
] 2 Aga Cudoos ShWvajid CQutab-ud 89131979 M>c 1
] 3 Eman Hafiz Ras Hafiz Rasheed [ 89181979 B3 0

The slide shows MS Access screenshot of the sample data for Islamabad campus. Let’s discuss its header
in detail for both student and registration tables.

Islamabad: Header of Student Table

e Roll Num: Student identity

e Name: Student name

e Father: Father Name

e Reg Date: Date of Enroliment
Reg Status: Status of Enrollment (A/T)
Degree Status: Status of Degree (C/I)
Date of Birth: Date of Birth
Education: Last degree achieved
e Gender: Gender (Male=1, Female =0)
e  Address: Permanent address

The slide is self-explanatory.
Islamabad: Header of Course Reg. Table

e Roll Num:

e (Course: Course code

e Marks: Out of 100

e Discipline: CS/TC/SE/CE
e Session: e.g. Fallo4

Here we can see that Degree (BS/MS) is missing, whereas same table contains records for both. Only way
to differentiate is through discipline attribute.

Islamabad: Facts about Data
e Total students = 4,400
e Total male students= 3,700
e Total BS students= 3,200
o Number of graduated students= 2,500
e Number of post graduated std.= 900

The slide shows some of the facts about Islamabad campus. These facts can be used for data validation in
later steps.
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Data from Peshawar Campus
e Data at Peshawar campus is stored in Text files
e To store data regarding one complete batch 2 text files are used
(1) Lhr_Student_batch (Student record)
(2) Lhr_Detail_batch (Course Reg. record)
e 22 text files for 11 BS batches
o 8text files for 4 MS batches

The slide is self-explanatory.

! BS_P_97_Student - Notepad
File Edit Format VMiew Help

Reg#, Mame, Father, address,Date of Birth, lastDeqg

500, Aneesa Ibrahim,Ibrahim rahid,Ho. Mo, 8258 St. Mo, 39
SO, Mustamsir Minhas, Fakhar Mminhas,H Mo, 942 st. # 34
G902, rahid sehtd, Jabbar shabd sehti, house # 48% = no. 30
QDE,SuUdQS Hag, Rayyan Umar Hag, h# 803 street no.25 cha
The slide shows the screenshot of a sample test file for student records at Peshawar campus. We can see
that the first row contains the header and the columns are delimited by comma. Let’s discuss header of
both student and registration tables in detail.

Peshawar: Header of Student Table

e Reg#: Student identity

e Name: Student name

e father: Father name

e Address: Permanent address

e Date of Birth: Date of Birth

e JastDeg: Last degree achieved

e Reg Date: Date of Enrollment

e Reg Status: Status of Enrollment (A/T)
e Degree Status: Status of Degree (C/l)

The slide is self-explanatory.

Peshawar: Header of Course Reg. Table
e Reg#:
e Courses: Course code

Score: Out of 100

Program: CS/TC/SE/CE

e Sem: Fall/Spring

e Year:YYYY e.g. 1999

Here we need to identify semester session (fall04) through combination of Sem and Year
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Lab Exercise

e Collect demographics for Peshawar campus

e Figure out problems in data at Peshawar campus

e Suggest suitable solutions to the problems identified above

Here is a small exercise. You are required to find the facts for the Peshawar campus. What problems are
there in the data? And what, in your opinion, could be possible solutions for those problems.

Now by looking at each of the campus data individually, we found following problems that need to be
considered and solved properly before extracting the data and ultimately loading it into the central
repository.

Problem-1: Non-Standard data sources

» Each campus uses data sources independent of other campuses

LAHORE __Yses ___ Text Files

The major problem is the inconsistent data sources at different campuses. The slide summarizes the data
sources at four campuses. We can see that Lahore and Peshawar campuses are using text files while
Islamabad and Karachi campuses are using MS Access and MS Excel respectively.

Problem-2: Non-standard attributes
Identificaion Gender (ML'F) Degree
Lahore 1D Gender (0/1) BEALS
4th Col
Karachi ot 1D ME Separate books
5t Col
Islamahad Eoll Num Gender (1/0) Discipline
gth o]
Peshawar Eeg#
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The second problem is non standardized attributes across campuses. While looking at the header of data
from different campuses we came to know the following problems regarding attributes and is summarized
in the table in the slide.

Each of the campuses uses different attribute name for the identification or primary keys e.g. Lahore uses
SID while Peshawar uses Reg# and so on.

Different conventions for representing Gender across the campuses e.g. Lahore campus uses 0/1 while
Islamabad uses 1/0 for representing male and female respectively.

Similarly, there are different conventions for representing degree attribute across different campuses.

Problem-3: No Normalized database
e None of the campuses uses well designed normalized database
e Each campus uses two “tables”:
(1) One table to store students’ personal data
(2) Second table to store course registration data of each student
e Each campus uses multiple files to store these two tables

Actually Lahore, Karachi and Peshawar campus does not have databases at all, so there is no concept of
normalization. These campuses maintain the data in sample shown as follows:
Lhr_detail_94: Is a text file that contains the following details:

SID,Degree,Semester,Course,Marks,Discipline
Lhr_student_94: Is a text file that contains the following details:
SID,St_Name,Father_Name,Gender,Address,Date of Birth,Last Degree _

Note pad: Issues (1)
e Use of text files in record management systems is least suitable
e We cannot run any query on text file
e We cannot validate any input to text file
e Comma is used as a field separator, any erroneous placement of comma can spoil the whole
record
e There is no technical way of locating any particular record

Having discussed the three major problems, lets now look at what are the issues regarding the record
management tools at individual campuses. This slide and the following four list the issues related to
Notepad

Note pad: Issues (2)
e |f | want to locate the record of ‘Mohammad Ali Nawaz’ and | do not know his roll number, what
would | do?
e At Lahore campus, academic officer used to do it by “Find” option of text file
e Isita proper way? Does it work always?
e What about ‘Mohamed Ali Nawaz'?
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People at different campuses, including the Lahore campus have developed ways and means to answer
some questions. But these so called “techniques” have their own inherent limitations. For example, if |
want to find the information about a student named ‘Mohammad Ali Nawaz’ | can use the find command
from the notepad, but what if there is a slight change in the spelling? Of course the technique is not going
to work.

Note pad: Issues (3)
e [f | want to count total students who belong to Multan, can | do it in note pad?
i) No
e To achieve this purpose, admin at Lahore used to open the file in Microsoft Word.
e Then use “Replace with” functionality of Microsoft Word to count total occurrences of Multan.
e |n ‘Replace With’ dialog box if | enter ‘Multan’ is replaced with ‘Multan’ & use ‘Replace All’
option. | can get the total occurrences of Multan. Interesting
Some simple questions that can be answered if there was a database cannot be answered, such as the
number of students from any particular city. There can be number of short term self-developed ad-hoc
mechanisms, but they are not guaranteed to succeed and have their own inherent limitations.

Note pad: Issues (4)
e Some improper ways can work for very limited cases
e We can’t collect demographics in note pad
1. Total number of male students
2. Students with a particular age
3. Students with a particular educational background
4. Students with a particular CGPA
5. Etc.
Some very simple statistics cannot be collected in the absence of a database as we have a big text file.
Some of the examples are number of male students or students of particular age. We can get answer to
these problems by parsing the files, but text parsing is not only very slow, but is also very complicated. All
these complications and inefficiencies can be reduced, and even removed if he had a database in place.

MS-Excel: Issues (1)

e  Karachi campus uses MS-Excel sheets to maintain students record

e  MS-Excel is again not basically developed for this purpose

e However, it works somewhat better than note pad, as it can answer to more questions but once
again in an improper way

e Both methods adopted for notepad are available here also but it can work more than that

MS Excel is better than having a big text file. For example Excel supports some simple tests and other
commands that can help more efficiently answer the questions that could not be answered using a plain
text file. But, still Excel is not the right way to store and keep the data for a host of reasons that we
discussed in Lect-6 of the theory part.

MS-Excel: Issues (2)
e Now, | can count total number of male or female students?
e | can sortall columns on basis of gender and get all males and females clustered
e | can get student-wise particular scores
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e | can get answers to many questions through conditional queries supported by MS-Excel

The slides gives a way of finding answer to some questions, but remember that we are dealing with large
data sets, and for such large sets comparison sort which at best is O(n log n) really hurts.

MS-Excel: Issues (3)
e Maintenance of records in MS-Excel is better with respect to the data quality
e concerning issues
e MS-Excel recognizes the correct data type of columns
e It somewhat validates the input, i.e. illegal input is filtered

Some more benefits of Excel. At least there is a column type i.e. not all values are textual in nature, and
this helps in the context of data validation.

MS-Access: Issues (1)

e MS-Access is a proper RDBMS and can work well for small databases

e At lslamabad campus, the problem is the poor design of database, not the tool

e SQL of MS-Access is not very powerful, like that of SQL Server, but it works fine to maintain
records at campus level

Finally Islamabad campus at least is using the right tool i.e. Access databases, but it works for small
personal databases not years of data of a single campus and then pooling together the data of multiple
campuses. Thus the problem is not of the poor design (As there is no real design) but of the wrong tool.
The correct choice could have been to use MS SQL server which can handle larger workloads more
gracefully.

Problem Statement
e We have disparate sources of data
e We have to implement single source of truth i.e. DWH, so that decision makers can be supported
to get detailed or summarized university level view, irrespective of particular campus
e Inthe lab exercises and working us will experience interesting and complicated issues need to be
handled while moving towards single standardized source?
Thus, in view of the issues and challenges in our simulated scenario of a multi-campus university, the
problem ahead can be summarized as under.

There are disparate and diverse data sources and we have to implement a DWH i.e. single source of truth
that can support the decision making at the head office.
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Lab 16 Part |
Extracting Data Using Wizard

Steps towards single source of truth

e |dentify source systems

e Figure out the issues associated with each source system

e Extract data

e Transform data

e Load data

e Quality checks

[ ]
Data warehouse is a single source of truth. We have to put all departmental data from desperate sources
at one place in some standard form. The task is not trivial. Desperate sources of data have a lot of inherent
issues. High level steps given in the slide gives just an overview of the task. First of all we have to identify
the source systems. It is quite possible that each department uses different database systems or same
organization at different geographical locations uses different database management systems. To put
data into a single source after extracting from such diverse sources requires powerful tools especially
designed to fulfill the purpose. We will use Microsoft SQL Server which is a user friendly graphical tool
and makes such a complex task doable by some practice. After identification of source systems, it is
necessary to study the issues that must be considered before putting all the data together. Microsoft SQL
Server provides a powerful support to perform Extract, Transform and Load (ETL) data from source
systems to Destination system. Finally certain steps are performed to check and improve quality of data.
In this lab exercise we will perform all the above steps in a detailed manner through powerful support of
Microsoft SQL Server.

Example: Student Record System: Diversity
e |dentify source systems at different campuses
e Source systems are as follows
o Lahore campus uses simple Text Files
o Karachi campus uses MS-Excel workbooks
o Islamabad campus uses MS-Access DB
o Peshawar campus uses simple Text Files
o
The task starts from analysis of source systems at different campuses. Data for Lahore and Peshawar
campus is kept in simple text files, for Karachi Ms-Excel books are used and for Islamabad MS-Access is
used to keep data. Furthermore table structures, date formats, conventions for gender M/F or 1/0, etc.
are different from campus to campus. First we will load the data for each campus in MS-SQL Server as it
is, in different databases then before putting all the pieces together all these issues will be addressed.
Example: Student Record System: Issues
e Figure out the issues related with each source system
e |ssuesinclude
e Standards and formats of stored data
e Number of tables in different source systems
e Type of columns, their number and ordering in different tables to be combined
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Here we need to figure out the issues in source systems. As source data is distributed over different
campuses therefore the issues like difference in date formats, conventions of storing gender
(M/F,0/1,1/0), etc are obvious. Microsoft SQL Server has a good support to resolve these issues.

Extracting University Data

1. Lets start our practical by loading data for the university

2. We have data from four different campuses

3. Initially we will develop four different databases, one for each campus, and load corresponding

data

4. Then we will transform and standardized each database

5. Finally we will combine all the four databases to single source of truth (DWH)

6. At each step we will run queries to collect demographics
For loading data for the university, it is required to load the data for four campuses, separately and as it
is, into the MS-SQL Server. Once all data is loaded to SQL Server then the tasks of transformation and
standardization would be started. First we will transform the database of each of the campuses
individually. Then we will standardize the databases of four campuses separately. Finally, the data from
four different campuses will be put together.

Extracting Data Using Wizards
e Import and Export Data Wizard provides the easiest method of loading data.
e The wizard creates package which is a collection of tasks
e Tasks can be as follows:
o Establish connection through source / destination systems
o Creates similar table in SQL Server
o Extracts data from text files
o Apply very limited basic transformations if required
o Loads datainto SQL Server table
After addressing the issues we decide to select a suitable tool in SQL Server to resolve these issues. At this
stage we are not performing transformations rather we are just copying data from source to destination.
For this purpose the easiest method is the use of wizard. Wizard would create package for us including all
required tasks as:
e Establishes connection through source / destination systems
e Creates similar table in SQL Server
e Extracts data from text files
e Applies very limited basic transformations, if required
e Loads data into SQL Server table

Extracting Data for Lahore Campus
e First of all load data for the Lahore campus
o Connect to source Text files
o Connect to Destination SQL Server
o Create new database ‘Lahore_Campus’
o Create two tables Student & Registration
o Load data from the text files containing student information into Student table
o Load data from the text files containing registration records into Registration table
e Import/Export Wizard is sufficient to perform all above mentioned tasks easily
Loading data for Lahore campus includes following tasks:
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1. Connect to source Text files
Since there are many text files for Lahore campus, we need to load those text files separately. First of all,
select the file that is to be loaded first.
2. Connect to Destination SQL Server
In this case our source system is a text file. For transformation and standardization we will load all data as
it is from source file to the SQL server and then through powerful tools of SQL Server, we will perform
these intended task.
3. Create new database ‘Lahore_Campus’
To load data for four campuses we will develop four separate databases. So, to load data for Lahore
campus we will create a new data base named ‘Lahore_Campus’.
4. Create two tables Student & Registration
All files containing student information will be loaded in one table Student and all other files containing
registration information will be loaded in other table Registration. After this step we will have two
populated tables only.
5. Load data from the text files containing student information into Student table.
6. Load data from the text files containing registration records into Registration table
Import/Export Wizard is sufficient to perform all above mentioned tasks easily. So we will use the wizard
as it can provide us good functionality in this scenario.
Seven Steps to Extract Data Using Wizard
1. Launch the Wizard
2. Choose a Data Source
3. Choose a Database

e Specification of file format incase of Text files
4. Specify the Destination
5. Choose Destination Database

e Selection of existing database or creation of a new database
6. Select a table

e Selection of existing table or creation of a new table
7. Finalizing and Scheduling the package
The slide states seven simple steps to create a package for data loading through wizard. Let’s discuss each
of the steps in detail.
Stepl: Launch the wizard(1)

e Two methods to launch the wizard

e Start > Programs > Microsoft SQL Server > Import & Export Data

e Start > Programs > Microsoft SQL Server > Enterprise Manager

o 1) On console root drop Data Transformation Service node
o Tools > Data Transformation Service > Import/Export data

These are two different methods to launch the wizard. We can use either.
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Stepl: Launch the wizard(2)

im SQL Server Enterprise Manager - [Console Root\WWicrosoft SQ

“ﬁ File  Action View @ Window  Help

& EmE > TREB 2 % NG ®|Z
(1 Console Root Local Packages O Items
= ¥ Microsoft SQL Servers Name

= 6 SQL Server Group
-1 &y (local) (Windows NT)
+ (1 Databases
e D3ta Transformation S8
Local Packages
27’ Meta Data Services F
§ Meta Data
(] Management
(] Replication
] Security
] Support Services
] Meta Data Services

M s s

The slide shows the main screen of SQL Server enterprise manager. In the left pane we have Console root.
We can see Data Transformation services highlighted. Expand the node mentioning Data Transformation
Services and then press Tools in the menu bar. This will lead you to launch the wizard to load data.

Step2: Choose a Data Source(1)

%y DTS Import/Export Wizard x|
Choose a Data Source
From where do you want to copy data? Y'ou can copy data from one of the %
fallowing sources.
Data Source: rﬁ Text File :J
- Microsoft Text-Treiber [* bt *.csv) a
Teut files

= Microsoft Visual FosPro-Treiber
Microsoft Visual FosPro Driver
Other (ODBC Data Souce]
File name; | Paradox 3%
4 Paradox 4¢
i Paradox 5%

After launching the wizard, first of all we will be welcomed by the wizard through a welcome screen having
a button ‘NEXT’. On pressing ‘NEXT’ we will see the above window. This window is basically allows to
perform step 2 of creating a package through wizard. In this window we can see a drop down menu ‘Data
Source’. This menu shows all possible connections that are available through SQL Server. Connection will
be selected according to source system. In our case, source system is a simple text file. Therefore select
the last option text file from this drop down menu.

Step2: Choose a Data Source(2)
e Data source for Lahore is a Text file
o After specifying data source, Browse first file to be loaded from Lahore data
o “Lhr_Student_94.txt”, is a text file that contains students data of Lahore campus
e  First of all browse this file to load
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After selecting text file as a source system, we will see a new option on the lower part of same window.
The option is to browse the text file considered as a source system. To load data for Lahore campus first
of all select the file ‘Lhr_Student_94.txt’. Browse option allows us to have an Open File dialog box, which
will let us to locate file through navigation. We will locate the directory in which our source data is placed,
select the file ‘Lhr_Student-94’ from Lahore folder. Then press next to move to step 3 of wizard.

Step3: Specify File Format(1)
o After specifying file, Wizard asks for file format like
o Columns are fixed length fields or delimited by some character
o First row contains header information (column/field) names or directly data
o What are the text qualifiers
o What s the file storage format
e How many rows, if required, should be skipped from start
Third step in creation of package through wizard is to specify the format of the file to be loaded. In this
new screen we are supposed to provide following information to the SQL Server:
e Whether the source file has fixed length columns or delimited length columns.
e Does the first row contain column name?
e Do we have text qualifiers in our source text file? If yes then select the specified from drop down
list menu.
e What is the file storage format?
e Do we want to skip rows from start of file? If yes, then how many rows are supposed to be
skipped?
e The answers to all above stated questions are provided through graphical user interface objects
like check box, radio buttons and drop down list menus.

Step3: Specify File Format(2)
File type: |ﬁ3\NS| j Skip rows: |U 3:
Row delimiter: |{EH}{LF}’ ,
Text qualfier |Double Quote "}
+ Comma " Tab " Semicolon " Dther: |
Preview:
|S|D St_Name | Father_Mame | Gender A

Yosaf dhsan Us...  VigaruHslam 4., 0

Here we can see the screen to input answers of the questions asked on previous slide. Each and every
object is self explanatory. First of all you will see the above screen and then on pressing next we need to
specify the column delimiter that is used in our text file.
Step4: Specify the Destination(1)
e As many options for destinations are available as were for the source (in step 2)
e By selecting Text files as destination, data extracted from text file would be stored in another text
file
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e Incase of given scenario we want to load data in SQL Server, which is a default option for
destination

Step 4 in creation of a package through wizard is to specify the destination database. This needs to
establish a connection with destination system first. For this purpose select the correct connection from
the drop down menu ‘Destination’ which contains all possible connection options as were available for
source in step 2.
In case we select Text file as a destination then the data extracted from one text file will be loaded in
another text file. As we have planned to load data in SQL Server, therefore select SQL server connection,
which is by default selected.

Step4: Specify the Destination
Choose Database

Server: |I0c:a|(server] j
" Use Windows Authentication
" Use SAL Server Authentication

Username: I

Pazsword I

Database: 1 <default> 'I Refresh | Advanced... I

(TN < default S

iii <news
master > I Cancel Hel

/ Ead ' .\ | P

On selecting SQL Server as destination we can see options appeared on the same window. From here we
are just required to select the destination database in destination system. This can be done through a
drop down list menu titled as Database. This drop down list menu is showing all databases available to
this user in SQL server. <new> option allows us to create a new database. We will select new as we want
to create separate database initially for each campus.

Step5a: Creating a New Database

TSI Create Database x|

Specify the name and properties of the SQL

| <

=
I To | Server database. oy
e 7
Se Name: |Lahote_Campus LI

*  Datafile size |2 _% MB
" Logfie size: |2 _1:3] MB

[ ok ] cacel | Hen |

Database:; IU <new> El Refresh [ Advanced... ]
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On selecting <new> option we can see this Create database pop up dialog box. This dialog box is asking
for the name of database and the space needed for that database. Write name as ‘Lahore_Campus’ and
then press OK. Then press NEXT

Step6: Creating a New Table

T able(s) and View(s): ation tabl

Transform

* Source contains the name of input file

= Destination is a new table with same structure as that of source text file

* By default, name of destination table is same as that of text file 1e.
“Lhr_Student 947, Rename it as “Students”

After selecting the destination database from existing databases or new database, we press next. This
time we will see the above window on the screen. This window contains 3 columns source, destination
and transform. Source contains the name of input file. Destination shows the name of the destination
table in destination database which was selected in previous step. The wizard checks the names of all
available tables in destination database. Select the table for loading whose name is exactly the same as of
source table/ view/ text file. If none of the table has matching name then wizard generates code to create
new table with exactly the same name and same number of columns as that of source table/view/text
file. Wizard generates table with all columns having same data type i.e. VARCHAR(255) In this case our
destination database is empty, as it has not yet physically created. Therefore, wizard selects the name for
new table ‘Lhr_Student_94’ as it is the name of source text file. To rename this text file we can double
click the destination highlighted row. As shown in the figure.

Step6: Creating a New Table: Transform

T able{s) and View(s):

'Destination

= Name and order of columns in new table can be seen through “Transform”

= Names, data types and order of columns in new table can be changed through
“Transform”

Transform column is used to apply transformations that are available through wizard like changing the
data types of the columns, order of the columns and so on. If we click the transform button, we can see
the mapping between source and destination columns.
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Step6: Creating a New Table
Column Mappings

Mappings:

Source Destination Type Nullable Size
SID SID varchar [N 255
St_Name St_Name varchar v 255
Father_Name  Father_Name varchar Vv 255
Gender Gender varchar [v] 255
Address Address varchar v 255
2. ™o ~ Cmc o ' ~— -~

Source column: SID CHAR(255) NULL

On clicking transform we can view the dialog box showing mapping between source and destination
columns. The third column is showing data type of destination column. By default all types are selected
as varchar of size 255. By default Nullable option is checked that means the corresponding columns can
contain null values as well. A pointer variable varchar to hold character array of length 255 requires a lot
of memory to be consumed especially when we are dealing with a huge input data. So we should change
the type according to required lengths, for example, for Gender one character is enough as gender may
be M/F or 0/1.

Step7: Scheduling the Package(1)
e |n the preceding six steps, a package has developed including tasks of establishing connections,
extraction and loading of data
o Whenever the package would run all the tasks would be executed
After finalizing the mapping we can press next for finalizing the package. On saving the package all steps
would be written in a script file. Whenever the script would be run all steps would be executed and tasks
would be performed.

Step7: Scheduling the Package(2)

Wwhen
[¥ Run immediately [~ Use replication to publish destination data
I~ Schedule DTS package for latar execution J
Occurs every 1 day(s), at 120000 &AM
Save

[~ Save DTS Package

The above dialog box provides following options:
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Run the package immediately
Schedule DTS package to run periodically
Use of replication to publish destination data ( we are not concerned with this option currently)
4. Save package
For saving package we need to select the destination location that can be one of following:
a. SQL Server
b. SQL Server Meta Data Services
c. Structured storage file
d. Visual Basic file
Now, we have successfully completed the package and it is ready to run. It can be executed manually or
automatically by scheduled option.
Execution of a package
1. Connection with source (Text file) is established
Connection with destination (MS-SQL Server) is established
New Database at destination is created
New table is created
Data is extracted from source
6. Datais loaded to destination
When this package will be executed either automatically due to scheduled option enabled or manually
following tasks will be performed:
e Connection with source (Text file) is established
e Connection with destination (Ms-SQL Server) is established
o New Database at destination is created
e New table is created
e Datais extracted from source
e Datais loaded to destination
Execution can be completed successfully or it may be stopped and roll backed due to some error. In case
of successful completion of execution all the transactions will be committed to the database otherwise, if
some error occurs, execution will be terminated abnormally and all transactions will be rolled back. In
second case when we will access the database we will find it in the state that was before the execution of
package.

wN e

vk wnN

Verification of Results(1)

e Results can be verified by view resultant table and its rows
New Database “Lahore_Campus” can be accessed through SQL Server Enterprise Manager
Expand the tree on the left pane

e Local > Databases > Lahore_Campus > Student
After successful completion of the package we can verify the results by viewing the destination table and
its rows. To access new database ‘Lahore_Campus”, we will use SQL Server Enterprise Manager. In SQL
Server Enterprise Manager we will expand the console tree in the left pane and drop the databases, there
we can find ‘Lahore_Campus’. Double click the node tables and locate Student table in right pane window.
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Verification of Results(2)

= sqL Server Gfoup E——
- &y (local) (Windows NT) I Registration

- |_] Databases —
e

+1J Karachi_Campus
= {4 Lahore_Campus syscolumns

Cﬁ Diagrams syscomments
E sysdepends

J

Right click “Student”
Open Table > Return all rows

Right click student table and select option ‘Return all rows’ in sub menu open Table. This will show you
all the rows loaded in the destination table.
Adding More Records to Table

e The Loaded file contains the data for batch 1994 only

e Data for remaining ten batches is stored in ten separate text files

e In SQL Server we will be having only one student table for all batches in a campus, so data for

remaining table is required to be added in same table

By this step destination table contains the data for one batch only, as the source file was for the 1994
only. Data for remaining ten batches is stored in separate text files. We are required to add the data for
remaining batches in the same table. Following slides guide you for loading data in the same table.

Adding More Records to Table

= Repeat first five steps as it was done while loading previous table

= In step six. Drop down destination menu and select the table in which you want to
append the records

Source
7 F\DatatdataLa.. gl

100]

To load data in the same table, we are required to repeat first five steps as it was done before.
1. Launch the Wizard
2. Choose a Data Source
3. Choose a Database

Specification of file format incase of Text files
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1. Specify the Destination

2. Choose Destination Database
Selection of existing database “Lahore_Campus”
The difference comes in 6th step when we select destination table. To choose destination table drop the
menu in Destination column and locate the name of required table that is “Student”. That is all we are
required to add records in the same table.
Load All BS &MS Student Records For Lahore
Repeat the same procedure for remaining nine files for the batches 1996 to 2004
Then load “Course Registration Details” data in a new table “Registration”
e We have eleven files for Registration data, one for each batch
Load all files in table, “Registration”
We are required to repeat the same procedure for remaining nine files for the batches 1996 to 2004. After
loading all text files containing student data of Lahore campus, load “Course Registration Details” data in
a new table “Registration”. We can find eleven files for registration data, one for each batch. Load all
course registration details files in table, “Registration”
Loading “Course Registration” Records

e Load “Course Registration” records, in the same way

e We have 11 BS + 4 MS text files for Registration data, one for each batch

e Load allfiles in table, “Registration”

e Registration records already contain a column indicating degree (BS/MS)
Similarly load all text files that contains course registration details records. We have 11 text files for BS
registration detail records and 4 text files for MS registration detail records. Create new table registration
and load all files in new table. After loading all course registration records for BS and MS we can see that
each record would still be identified uniquely as registration table contains a column indicating the degree
of a student either BS or MS.

New Table...

User

Design Table N
==] syscolumns
=] syscommen Open Table »| Return all rows
' Return Top...

-] sysdepend¢
g Query

= Right click Registration table through enterprise manager, to get the above menu

In the same way as we did for Student table we may verify the results of package targeting Registration
records load.
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Verification: “Course Registration” Records

SI| Dean| Semester| Course | Mark| Dis
3 BS Fallo4 C5-101 97 CS
BS Fallo4 102 165 |CS
BS Fallo4 CS-108 (865 |CS
BS Fall94 C5-104 S0 CS
BS Fallo4 55-201 62 G5
BS Fallo4 MS-301 S3 (S
BS Fallo4 CS5-101 74 CS
BS Fallo4 CS5-102 78 CS
BS Fall94 CS-108 S8 G5

~ e e

Ve e OO0 0O OE

The above slide shows the output of query “Return all rows” from Registration table.

Demographics
= Finally all the data for Lahore Campus has been loaded

=  Now we can collect demographics on this data through queries

i [Registratio

=] Student ey Table... 7o

- Design Table .
3 syscolumns

j Open Table : Return all rows
==] syscommen itk

=] sysdepend : eturn Top...

= svsfilearour

By this time we have two tables in SQL Server, Students & Registration that contain all students and
registration records for Lahore Campus respectively. Before starting transformation and quality check of
data, it is required to collect demographics so that we can chalk out the way of transformation.

Total students & BS Students
e Total Number of Students
Select COUNT(*) AS Exprl
From Student
e 5,200
e Total BS students
SELECT COUNT(*) AS Exprl
FROM Student
WHERE ([Last Degree] IN ('F.Sc.', 'FSc', 'A level', 'A-Level', 'HSSC'))
° 4,400

Total number of students
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This is the simplest query that counts the total number of students registered in Islamabad campus. For
each campus individually, this query provides correct results but for consolidated data for all campuses
this type of query will count those students twice who admitted in one campus and then transferred to
another campuses as their names would be present in the databases of both campuses. While running
queries for consolidated data we must take care of such issues.
Total BS students
Repeating IDs for BS and MS students make such queries complicated which involves the separation of BS
and MS students. To count total number of BS students we must separate them from MS students. In
Student table we do not have any such direct information that can filter BS students from total students.
To meet such requirements we devised a methodology of considering degree information. No doubt this
is not a perfect way of filtering as the quality of result can suffer a lot due to the presence of outliers.
However, in real life when we have to deal with legacy systems we need to face hundreds of such
complicated issues due to bad designs and limitations of legacy systems.
In such scenarios we need to devise solutions intelligently through indirect ways.
SIDs vs. Students
e Total unique SIDs
SELECT COUNT(DISTINCT SID) AS Expr1l
FROM Student
e 4,400
SIDs are exactly equal to the BS students
Total unique SIDs
In this query we counted the distinct student IDs from student table. The answer is exactly equal to the
total number of BS students because the student IDs are unique among BS students only and same IDs
are repeating for BS students.
Unique identification of each student
Unique identification of each student is possible through combination of degree only. In one campus there
can be only one such student who has SID=1 and he is enrolled in BS degree program. Similarly there can
be only one student is possible who has again SID=1 and is enrolled for MS degree program. Each SID can
be repeated at most twice, one time for BS student and other time for MS student.
Repeating Student IDs for BS and MS
e Students IDs are repeating for MS students
e After loading records of MS students in the same table with BS students, student ID is no more
useful to identify each record uniquely
Now we need some more information to be used with IDs to identify each record uniquely
After loading all files for BS and MS, you will find an interesting problem. As the university was managing
the records of BS and MS separately, Student ID was used as Primary key to identify students uniquely.
Student ID is just an auto-increment sort of number which starts from zero for both BS and MS students.
In warehouse environment when we have combined both BS and MS students, Student ID no more
uniquely identifies each student in warehouse.
Solution of Repeating IDs
e Problem of repeating IDs can be resolved through the use of ‘Last Degree’ column with ID
SID + [Last Degree] -> unique record
1) SID = “100’, [Last Degree] = ‘F.Sc.” 2) SID = ‘100’, [Last Degree] = ‘M.Sc.’
1) is a BS student & 2) is an MS student
e What can be outliers here?
As ID is no more useful we need to add some additional information with ID to identify each student
uniquely. If we look at table structure of student table, we can find a column Last degree that can be used
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to distinguish BS students from that of MS students. But there is also a little chance of outliers like the
students who are doing MS in computer science after MS in physics etc. These outliers, if exists, will be
handled separately.
Solution of Repeating IDs (Cont.)

e Qutlier can be a BS student who has already sixteen years education background (say) in

Mathematics and he is again registered for BS computer science

e Such a student can have [last degree] = ‘M.Sc.
At this time we will use information like if student ID is 1 and last degree is ‘F.Sc.” he is an undergraduate
student, and if student ID is 1 and last degree is BS then he is a graduate student who is enrolled in MS.

Male Students
e Total Number of Male Students
SELECT COUNT(*) AS Exprl
FROM Student
WHERE (Gender ='0')
e 3,466
To find out the total number of male students we counted all records where gender = ‘0’. This gives 3,466.
We can not say any thing about the quality of this result. The quality can be discussed after data profiling
but not at this stage. There may be a lot of errors in data, we may have some other male students for
whom gender is missing here. We may have some records with noise like ‘01’ or '10” which out of domain
of the column. But all such issues can be identified first in data profiling only not before that.
Female BS students in Telecom
e Total Number of Female students in BS Telecom
SELECT COUNT(DISTINCT r.SID) AS Exprl
FROM Registration r INNER JOIN
Student s ON r.SID =s.SID AND
s.[Last Degree] IN ('F.Sc.', 'FSc',
'HSSC', 'A-Level', 'A level') AND
r.Discipline = 'TC' AND s.Gender ='1’
e 365
This query requires access of both student and registration table. Gender of student can be found from
student table where as Discipline can be found from registration table only. To find the answer of such a
qguery we need to have inner join of both tables.
Extracting Data for Karachi Campus
e Now load data for Karachi Campus
1. Connect to source MS-Excel
2. Connect to Destination SQL Server
3. Create new database ‘Karachi_Campus’
4. Create two tables Student & Registration
5. Load data from the Excel worksheet containing student information into Student table
6. Load data from the Excel worksheets containing registration records into Registration table
e Import/Export Wizard is sufficient to perform all above mentioned tasks easily
By this time we have loaded data and collected demographics for Lahore campus only. Now we are
required to load data from Karachi campus. For Karachi campus we need to load data from Excel files.
Main steps of loading are as follows:
1. Connect to source MS-Excel
2. Connect to Destination SQL Server
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Create new database ‘Karachi_Campus’
Create two tables Student & Registration
Load data from the Excel worksheet containing student information into Student table
6. Load data from the Excel worksheets containing registration records into Registration table
Again Import/Export Wizard is sufficient to perform all above mentioned tasks easily

Student data for Karachi

vk w

» Stepl: Launch the wizard
» Step2a : Choose a data source

Data Sowce: ‘ & Microsoft OLE DB Provider for SOL Server j

I A& Microsoft Excel 5.0

g ngnf:”:: P diciosot el 97.2000)
@ Microsoft FasPro VFP Driver [ dbf]

Microsoft IS&M 1.1 OLE DB Provider

Cever PR

}

Step 1 is same as it was for the text files. In step two we need to select Microsoft Excel 97-2000 as data
source.

Student Data for Karachi (Cont.)

»  Step2b: Browse Student Excel-Worksheet
I To connect to Microsoft Excel, you must first choose an Excel file. “'ou
may need to provide a valid user name and password.

File name: ‘FZ‘-.D ata‘data\Karachh\STUDENT_KHR =z

» STUDENT xls for all BS/MS student records
» Reg BS KHR .xls for BS Registration records
» Reg MS KHR xls for MS Registration records

After selection of MS-Excel data source, we are required to locate the data file that contains extension

“xls”. To load student data we need to locate STUDENT.xIs data file as it contains data for both BS and
MS students.

When we will load registration data we will require to load Reg_BS_KHR.xIs file for BS students registration
details and Reg_MS_KHR.xIs for MS students registration records.
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Student Data for Karachi (Cont.)
= Step 3: Specify Destination
» Step 4: Choose/Create Database

= Karachi Campus
» Step 5 a: Table/View or query

g = §

Microsoft Excel 97-2000 Microsoft SOL Server

(+ LCopy table[s) and view(s] from the source database

i Use a query to specify the data to transfer

In step3 we select Microsoft SQL Server as destination and in step4 we create new database
Karachi_Campus in the same way that we adopted for Lahore_Campus. As some particular sort of queries
can be run in MS Excel therefore wizard asks us whether we want to extract data from source through
query or we want to copy complete table/view. As we do not want to filter data through query therefore
we will select the other option that is copy complete table/view.

Student Data for Karachi (Cont.)

= Step 5b:

* Choose BS to copy complete worksheet of BS students

Table(s] / Worksheets[s] / Excel Mamed Rangels):
Source Destination Transform ~
[0 dess - =1
O] E BS$S5t_Kch_ 100
[] & BS$5t_Kch_ 10
[ B BS$St_Kch 102
[ B BS$5t_Kch_ 103
[] B BS$St_Kch 104

| E= RS4SH Krh 94

A
"

Select All | Deselect All | Preview. .. ‘

In this screen we can see a lot of worksheets, where as in our Student_KHR.xls file there are only two
worksheets, one for BS and one for MS. You can see in the dialog box that the name of worksheet BS is
followed by ‘S’. To load complete worksheet BS select the first option ‘BSS’. Following options show logical
divisions with in a worksheet. Like in this case we can see an option ‘BS$5t_Kch_94’, it means that by
selecting this option only those students will be copied who belong to the batch 1994. Similarly, by
selecting the option ‘BSSSt_Kch_100’ only students of batch 2000 will be copied but if we select the option
BSS then all students in worksheet BS irrespective of their batch will be copied.
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Student Data for Karachi (Cont.)
. Step 5b (Cont.) :
. In step 5b you can see two columns Source and Destination
. If we want to copy all records from BS worksheet we need to check ‘BSS’
. If we want to copy only those records from BS worksheet that belongs to year 2000 we need to
choose BSSSt_Kch_100
. Similarly BSSSt_Kch_101 belongs to records of year 2001 and so on
In step 5b we can see two columns Source and Destination. If we want to copy all records from BS
worksheet we need to check ‘BSS’. If we want to copy only those records from BS worksheet that belongs
to year 2000 we need to choose BSSSt_Kch_100. Similarly BSSSt_Kch_101 belongs to records of year 2001
and so on
Student Data for Karachi (Cont.)
. Step 5b (Cont.) :
° For Ms-Excel, it is a convention to use ‘S’ after worksheet name like ‘BSS’ / ‘MSS’
. If there are any logical divisions of records within an Excel worksheet, it is written after ‘S’ sign
like ‘BSSSt_Kch_94’
. In the given dataset of Karachi BS Excel worksheet contains data records for eleven years (94—
04 )and MS Excel worksheet contains data records for 4 years (01-04)
. Records with in an Excel worksheet are logically divided on annual basis
hence we can see options like ‘BSSST_Kch_94’
For MS-Excel, it is a convention to use ‘S’ after worksheet name like ‘BSS’ / ‘MSS’. If
there are any logical divisions of records within an Excel worksheet, it is written after ‘S’
sign like ‘BSSSt_Kch_94’. In the given dataset of Karachi BS Excel worksheet contains
data records for eleven years (94—04 )and MS Excel worksheet contains data records for 4
years (01-04). Records with in an Excel worksheet are logically divided on annual basis
hence we can see options like ‘BSSST_Kch_
Student Data for Karachi (Cont.)
° Step 5b (Cont.) :
. As we want to copy all records from BS worksheet and all records from MS worksheet as well,
therefore, we will choose two options from sources BSS and MS$
. As Records from both worksheets are required to be copied into a single table Student,
therefore, rename destinations against both sources as “Students”94’.
Loading data from MS-Excel workbook provides us facility of loading data in all worksheet through single
package. On the same dialog box, scroll down and find option MSS under the column Source. By this way
you can load other worksheet MS in the same table. Locate the row having check box against MSS and
rename the destination as ‘Student’. So that all data from both worksheets load in the same table Karachi.
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Table[z] / wWorksheets(z] ¢ Escel Mamed B ange(s):

Source Destination Transform .
O BS$St_Kch 96

O BS$St_Kch 37

O BS$St_Kch 38

O BS$St_Kch 39

5 [ampuz] [dba] [S tudent e

O ME$5E_Kch_MS...

M B MSESH Erh M5 bt

£ >
Select Al | Dezelect All | Preview. .. |

So, finally two options should be checked under the column Source, one is BSS and the other one is MSS.
Against both options the table name should be the same i.e. Student, because our destination is same.
We can use third column transform, by pressing button against the selected row. This option provides us
the same mapping view that we have seen earlier, while loading text file.

Student Data for Karachi (Cont.)

=  Step 6:

Status:

Step Name Status
iCreate T..able [Kala-;!']i_Eampus]_"["dbu]_[Studint] Step Eror occured

v Copy Data from BS$ to [Karachi_Campus] [dba].[Student] IStep Complete (6600)
[v| Create Table [Karachi_Campus].[dbo] [Student] Step 2 Complete
[ Copy Data from M5% to [Karachi_Campus] [dbo].[Student] Step Complete (1600)

= Run the package immediately
= Status after package completion 1s as follows:

After this, run the package. After successful execution we can see the above window. We can see that
there were four steps in this case:

1) Create table student

2) Load data of Karachi BS students

3) Create table Student

4) Load data of Karachi MS students
As we checked two options therefore package will try to create the two destination tables. But both tables
have same names therefore SQL Server database will not allow to create two tables with the same name
‘Student’. Hence out of four, Task three will be terminated with an error ‘Student table already exists’. As
no new destination table is created for MS student therefore finally all records of MS worksheet will be
loaded in the same table ‘Student’, due to same destination name. Same information can be seen in above
dialog, but these errors are not reported in the order in which they occur. Therefore we can see first task
failed where as it is third in reality.
Student Data for Karachi (Cont.)
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. Step 6 (Cont.) :
o It can be seen that a task listed first in previous figure is failed
o Choosing Source ‘BSS$’ and selecting destination table ‘Student’ means
o create table student and copy all records from destination worksheet to student table
o Similarly Choosing source ‘MS$’ and selecting destination table ‘Student’ means exactly
the same
o Hence package tries to create table student twice, once for BS and then for MS
It can be seen that a task listed first in previous run failed. Choosing Source ‘BSS’ and selecting destination
table ‘Student’ means create table student and copy all records from destination worksheet to student
table. Similarly Choosing source ‘MS$’ and selecting destination table ‘Student’ means exactly the same.
Hence package tries to create table student twice, once for BS and then for MS
Student Data for Karachi (Cont.)
. Step 6 (Cont.) :
o But second time SQL does not allow to create the table with the same name
o Therefore a task to create table again fails
o) As there exists only one table student therefore all data for BS and MS is copied to the
same table
o Rest of the three tasks are successful
. Create table student
] Copy BS records worksheet
] Copy MS records worksheet
But second time SQL does not allow to create the table with the same name. Therefore a task to create
table again fails. As there exists only one table student therefore all data for BS and MS is copied to the
same table. Rest of the three tasks are successful:
1. Create table student,
2. Copy BS records worksheet &
3. Copy MS records worksheet
However, their order of reporting is not the same in which they actually occurred.
Registration Data for Karachi
e Similarly load Registration data for Karachi Campus
e There are two Excel workbooks for Registration data of Karachi
o [Reg BS_KHR
o [BReg_MS_KHR
. Reg_BS_KHR contains six worksheets each containing registration records of two batches
. Reg_MS_KHR contains only single worksheet contianing all records of 4 batches
Now we are required to load registration detailed records for Karachi campus. There are two MS-Excel
workbooks, one for BS & the other one for MS. Workbook for BS contains 6 worksheets, each sheet
containing records for 2 batches whereas the worksheet for MS contains all records in one worksheet. We
need to load all worksheets complete.
Registration Data for Karachi (Cont.)
. First of all load all BS records into a new table ‘Registration’ in database ‘Karachi_Campus’
. Then append all Ms records into the same table ‘Registration’
. All these tasks can be performed through wizard in the same way as previous data was loaded
For loading all BS records in a new table ‘Registration’ we can write only one package.
Then we will develop another package that will append all MS records in Registration table. This all can
be done in the similar way as we have done before.

143 |Page



To select complete worksheet to be copied we need to check the row indicating the name of worksheet
followed by immediate ‘S’ without any logical division. Then set destination table as registration. All
registration records either for BS or for MS should be loaded in the same registration table.

Registration Data for Karachi (Cont.)

Table(s] / Worksheets(s] / Excel Mamed Range[s]:
Source Destination Transform ~

0_01¢

O '00_01$Feg Kc...
O '00_014Reg_Ke...

[ [Karachi_Campus] [dbo...

M IEFJ '‘02_03¢' & [Karachi_Campus][dbo...

O '02_03$Req_Ke...

[ B NP NA%Rea K bt

< ?
Select All | Deselect All Preview...

The above slide shows that we are selecting only those options that are showing name of worksheet
followed by ‘S; sign. Against both options we are setting destination as ‘Registration’.

Registration Data for Karachi (Cont.)
. As the source is again an Excel book therefore we have sources with same convention i.e.
Worksheet name followed by ‘S’ and logical division of work sheet
. Check only those sources that corresponds to full worksheet like '94-955’, such sources always
miss the name of logical division after ‘S’ sign
As the source is again an Excel book therefore we have sources with same convention i.e. Worksheet
name followed by ‘S’ and logical division of work sheet. Check only those sources that correspond to full
worksheet like ’94-955’, such sources always miss the name of logical division after ‘S’ sign.
Checking each of the check boxes, results in two tasks in the final package. One is to create a new table,
always, with the name specified in destination with the same structure as specified by the source table.
As we have set same name for destination table that is Registration, therefore only one task of new table
creation will succeed rest of all Create Table task will fail and data will be loaded in the same table
Registration.
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Registration Data for Karachi (Cont.)

» Status of completion is as follows

Step Name Status J A
Q Create Table [Karachi_Campus].[dbo].[Registration] Step Emor occurred
v Copy Data from '00_01$" to [Karachi_Campus][dbo]. [Regist.. Complete (57600)
| Create Table [Farachi_Campus) [dbo] [Reqistration] Step 2 Complete
Wl Copy Data from '02_03%' to [Karachi_Campus] [dbo] [Regist.. Complete [36000)
Q Create Table [Karachi_Campus).[dbo) [Registration] Step 3 Enor occured
v Copy Data from '04_08$" to [Karachi_Campus) [dbo]. [Regist..  Complate (7200)
€9 Create Table [Karachi_Campus) [dbo] [Redistration] Step 4 Enoroccured o

< ?

This time it can be easily identified that only those tasks are failed that attempted to create a new table
Registration. Rest of all tasks of copy data copied data into same destination table.
Registration Data for Karachi (Cont.)

. All tasks intended to create a new table with the same name ‘Registration’ are Failed

. All the records are appended to already created single table ‘Registration’

. Similarly append the Records for MS students in the same Registration table
All tasks intended to create a new table with the same name ‘Registration’ are failed. All the records are
appended to the already created single table ‘Registration’. Similarly append the Records for MS students
in the same Registration table
Table[z] / Worksheetz(z] ¢ Excel Mamed R ange(z):

Source D estination Transfarm S
TS R 1

[ EE '01_02_03_043R...
[ E '01_02_03 044F.
O '01_02_03_04%R ...
O '01_02_03_04%R ...
(] E Shest2$

1 E= Sheet3t b
£ »

[Karachl Eampus] [dba]. [Student]

Select Al | Dezelect All Preview...

Similarly load MS data from the workbook Reg_MS_KHR. Again set Registration table as destination table
and perform remaining steps as it is. As Registration table already exists, again create table task would fail
and data will be loaded in the same Registration table, appending new records.
Demographics (1)

. Finally all the data for Karachi Campus has been loaded

. Now we can collect demographics on this data through queries

. First we try the same queries that we used for Lahore Campus
Finally all the data for Karachi campus has been loaded. For collection of demographics, first of all we try
the same queries that we used for Lahore campus. As the table names are same i.e. Student and
Registration, therefore, those queries should work here also.
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Demographics (2)

. Total Number of Students
Select COUNT(*) AS Exprl
From Student

° 8,200

. Total BS students
SELECT COUNT(*) AS Exprl
FROM Student
WHERE ([Last Degree] IN ('F.Sc.', 'FSc', 'A level', 'A-Level’, '"HSSC'"))

Error, [Last Degree] invalid column
Total Number of Students
Select COUNT(*) AS Exprl From Student;
This query returns 8,200, which is correct. This is exactly the same query that we have already run for
Lahore campus. Due to the standardization of table names we get this benefit.
Total BS students
SELECT COUNT(*) AS Exprl
FROM Student
WHERE ([Last Degree] IN ('F.Sc.', 'FSc', 'A level', 'A-Level'’, '"HSSC'))
This query returns Error, [Last Degree] invalid column. Because in Karachi campus student table, there is
no column name as [Last Degree], but same information is stored in qualification column.
Demographics (3)

. At Karachi campus, correct column is ‘Qualification’ instead of [Last Degree], similarly names of
others columns are also different from those of Lahore, therefore, same queries are not applicable
here

. Correct Query to count BS students is
SELECT COUNT(*) AS Exprl
FROM Student
WHERE (Qualification IN ('F.Sc.', 'FSc', 'A level', 'A-Level', '"HSSC'))

. 6,600

This is one of the characteristic of non standardized and heterogeneous data that same information is
stored under different column name. Therefore, we need to standardize all column names and data-types
so that data from different databases can be put together. Now, to extract same information for Karachi
campus we need to correct the above query as

SELECT COUNT(*) AS Exprl

FROM Student

WHERE (Qualification IN ('F.Sc.', 'FSc', 'A level', 'A-Level', '"HSSC'))

Now there is no problem and query gives correct results (6,600) for Karachi campus.

There may be some outliers but that can not be identified at this stage.

Demographics (4)

. To find total number of male students we use same query that we used for Lahore except
Column name ‘Gender’ which is ‘M/F’ here, so query is
SELECT COUNT(*) AS Exprl
FROM Student
WHERE ([M/F] = '0)

. 0, Incorrect answer

. Answer to the query is zero i.e. no male student in Karachi campus which is definitely incorrect
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Now we try to find the number of male students at Karachi campus. We submit the same SQL query that
we run for Lahore campus. The answer turns out to be zero. There must be some thing incorrect in this
query otherwise it can not be zero. To identify the error we look at the data and can easily point out that
the error is due to the inconsistent gender storage conventions. At Lahore campus, 1 is a convention to
store female and 0 is a convention to store male whereas at Karachi campus M for male and F for female
is used. To put all data in single source we need to standardize the data storage conventions.
Demographics (5)
. If we look in the data for Karachi campus we can find out the reason for the error in above query
. For Karachi campus convention to store gender information is M (male) and F (female) instead
of 0 (male) and 1 (female)
o Correct query is
SELECT COUNT(*) AS Exprl
FROM Student
WHERE ([M/F] = ‘M")
. 5,463
Following is the correct query that can be used for Karachi campus to count the total number of male
students at Karachi campus.
SELECT COUNT(*) AS Exprl
FROM Student
WHERE ([M/F] = ‘M")
The answers to be 5,463.

Demographics (6)
. Total Number of Female students in BS Telecom
. We again need to correct the query which was written for Lahore Campus, and correct query is
SELECT COUNT(DISTINCT r.St_ID) AS Exprl
FROM Registration r INNER JOIN
Student s ON r.St_ID =s.St_ID
AND s.Qualification IN ('F.Sc.', 'FSc',
‘HSSC', 'A-Level’, 'A level') AND r.Disp = 'TC'
AND s.[M/F] = 'F'
. 551
Similarly to get the count of total number of female students in BS telecom, we need to correct the column
names and data storage conventions. The correct query is as follows:
SELECT COUNT(DISTINCT r.St_ID) AS Exprl
FROM Registration r INNER JOIN
Student s ON r.St_ID =s.St_ID
AND s.Qualification IN ('F.Sc.', 'FSc',’HSSC', 'A-Level’, 'A level')
AND r.Disp = 'TC'
AND s.[M/F] = 'F'
Answer is 551
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Lab 16 Part Il

Data Profiling

Slide 2

Single View

« In SQL Server we have four databases
corresponding to each campus

- Each campus has a Student & Registration
table

- These databases can give us campus wide
view of student information and their
enroliment

« What about if we want to have a university
wide view of student information and their
enroliment?

In SQL Server we have four databases corresponding to each campus. Each campus has a Student &
Registration table. Now both tables for each campus have been loaded to MS SQL sever. It means by this
stage we have four databases (one for each campus) and corresponding to each database we have two
tables.

These databases can give us campus wide view of student information and their enrollment. In order to
get university wide view of information we have to have consolidated information of all campuses. To
consolidate we need to standardize information across all campuses. In this lecture we will step towards
consolidation.
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Slide 3

Single Source & Single View

+ To get in-depth university wide view we
need to put all data into a single source

+ Can we just combine all student tables to
have a single university student table?

+ Definitely NO, as

Order of columns are different

Data types of columns are different

Number of columns is different in each table

Date formats are different

Gender convention is different in each table

O LN

At this time we have four student tables in different SQL databases. To consolidate all tables to get
single source of truth we can not just glue all tables because of following facts:

Order of columns are different

Data types of columns are different

Number of columns is different in each table
Date formats are different

Gender convention is different in each table

Slide 4

Need: Data Standardization

+ Before combining all tables we need to
standardize them

* Number and types of columns, date formats
and storing conventions all of them should
be consistent in each table

* The process of standardization requires
transformation of data elements

* To identify the degree of transformation
required we will perform data profiling

To remove the factors that are not letting us putting all data together we need to standardize all tables.
Standardization process involves the consistency of number and types of columns, date formats, and
storing conventions across all campuses and more. To standardize we need to transform data elements.
To identify the degree of transformation required we need to perform data profiling.
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Slide 5

New Columns: Distinct Row ID

Add another column to each student table

* This new column is named as RowlID

It is used to identify each record separately

+ It can be simple auto increment column

By this time, due to lack of primary key, records can not be identified uniquely. At this stage we need an
attribute that can identify each record uniquely. We need such an identifying attribute at this stage
because a lot of records in this stage will be put to error or exception table due to error in any of the
columns. In the error table they will be corrected and later on after correction the changes will be updated
in original student table. For this update we need a column like row id to join error table with student
table.

Slide 6

New Columns: Dirty bit

+ Add a new column to each student table

This new column is named as “Dirty bit”

It can be boolean type column

This column will help us in keeping record of|
rows with errors, during data profiling

To keep record of the rows that have been inserted into error tables due to certain errors we need an
additional column in student table that will serve as dirty bit. Dirty bit of those records is set to true that
are inserted in the error table.
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Slide 7

Error or exception table contains the copy of records that have corrupted values for any column in original
student table. Error table is the copy of original student table except instead of dirty bit we will have
comments column in the error table. In comments column we store the name of columns in which we
encountered errors for this particular row. For example consider a record ‘R’, it has missing gender and
incorrect date of birth.

For the record R we will have comment [Gender], [Date of Birth]. These comments will be used while
correction of error tables. After correction of error table we will update corresponding rows in the original

student table.

Slide 8

Data profiling is a process which involves gathering of information about column through execution of
certain queries with intention to identify erroneous records. In this process we identify the following:

Exception table

» Create error tables exactly same in structure
as student table except
— It does not contain any dirty bit column

— It contains an additional column ‘Comment’
+ ‘Comment’ contains the name of column having error

« After correction in error table only those rows
will be updated in original student tables that
are changed

Towards Standardization: Profiling,

Exception &transformation
+ Data profiling
— Identify erroneous records
— Copy erroneous records to Exception table and
set dirty bit of erroneous records in student
table of a campus
+ Correct exception table
— Reflect corrections in exception table in original
student table
+ Transform student table

— Corrected records in student table are then
transformed and copied to the table

e Total number of values in a column
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e Number of distinct values in a column
e Domain of a column

e Values out of domain of a column

e Validation of business rules

We run different SQL queries to get the answers of above questions. During this process we can identify
the erroneous records. Whenever we will come across an erroneous record we will just copy it in error
or exception table and set the dirty bit of record in the actual student table. Then we will correct the
exception table. After this profiling process we will transform the records and load them into a new
table Student_Info.

Slide 9

Towards standardization: Repeat
profiling, Combine Campus Wise
Standardized Tables

+ Data profiling

— Prepare profile again and note the reduction in
errors
must be clean and

standardized campus table

« Same process will be repeated for all
campuses

+ Finally Student_Info tables of all campuses
will be combined to get a standardized
single table of data from all campuses

After transforming all records, we will perform data profiling again and identify the reduction in the
number of errors. Student_Info must be clean and standardized campus table. After performing same
steps for all campuses we will just put Student_Info tables from four campuses together to get
consolidated source.

Slide 10

Process of Data Profiling

+ Data profiling, gathering information about
columns, fulfils the following two purposes

— ldentify the type and extent to which
transformation is required

— Gives us a detailed view of data quality

+ Data profiling is required to be performed
twice
— Before applying transformations
— After applying transformations
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Data profiling is a process of gathering information about columns, It must fulfil the following purposes
« |dentify the type and extent to which the transformation is required

¢ The number of columns which are required to be transformed and which transformation is required,
meaning date format or gender convention.

¢ It should provide us a detailed view about the quality of data. The number of erroneous values and the
number of values out of domain.

To judge effectiveness of transformation we perform data profiling twice. One before transformation
and the other after transformation.

Slide 11

Data Profiling: Lahore ‘SID’

* Column Name
- SID
+ Data Type
— Varchar [255]
* Nullable
- Yes
* Nature
— Numeric values only
* Missing values
- Zero
+ Total values
- 5201 ... as many records
* Unique values
— 4401 .... Same IDs are repeating for MS Students also

The slide shows data profiling for Student ID. The results can help us in identifying that what
transformations should be applied. Like we can see from here that data type is highly incompatible. To
store SID we should not have varchar[255], we can use varchar[10] at maximum. To know whether column
is unique or not, we can compare total values with distinct / unique values. If both values are same then
its mean that our column is unique. Similarly we can also identify and count the total number of null
values.
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Slide 12

Data Profiling: Lahore ‘SID’
Problems

+ Maximum value
— 4400

+ Negative values
— No

+ When wizard is used to load data from text file, it
creates table through automatic query with all
columns having same data type ‘varchar [255]

+ As in this we have merged the records for BS and
MS therefore SID is no more unique whereas it
was used as primary key for BS and MS separately

Two major problems that are identified are:

e Varchar[255] is very large to store IDs, names and even addresses, we must need
to change it.

e There is no unique column that can be used as primary key

Slide 13

Transformations: Lahore ‘SID’:

Column Name

-SID

Column Type

— Changed to ‘Numeric’

Nullable

- No

The above two transformations are required
for SID

L]

L]

L]

L]

The slide shows the transformations that are suggested for the first column that is SID. First of all its
type should be changed to Numeric, as varchar[255] does not make any sense. Secondly we need to
change nullability option to no, as ID of each student must be present there. NULLs in ID can cause great
trouble while joining tables.
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Slide 14

Data Profiling: Lahore ‘St_Name’

+ Column Name
- S5t_Name
« Data Type
— Varchar [255]
* Nullable
- Yes
* Nature
— Text or char arrays
+ Missing values
- Zero
+ Total values
— 5201 ... as many records
+ Unique values
— 4793 .... Some names are repeating

The above slide shows the profiling output of St_Name column. The slide shows that no names are
missing and some of the names are repeating.

Slide 15

Transformation: Lahore ‘St_ Name’

« ‘One to Many’ transformation will be applied
here
« Column names
— First_Name char[10]
— Last_Name char[10]
— Student_Name char[10]
* Nullable
- No

To store information we need one to many transformations of names. We need to transform name of
each student into 3 columns
e First Name

155 | Page



e Last Name
¢ Student Name (middle part of name)
This type of transformation requires scripts. We will write VB Scripts for such transformations.

Slide 16

Data Profiling: Lahore ‘Father_Name’

+ Column Name
— Father_Name
» Data Type
— Varchar [255]
* Nullable
- Yes
+ Nature
— Text or char arrays
« Missing values
- Zero
+ Total values
— 5201 ... as many records
* Unique values

—4574.... Students may be siblings

The slide shows the profiling for Father’s name.

Slide 17

Data Profiling: Lahore ‘Gender’

+ Column Name
— Gender
+ Data Type
— Varchar [255]
* Nullable
- Yes
+ Nature
— Binary values only (0/1)
+ Missing values
- 187

* Total values
- 5014

The slide shows the profiling details for column Gender.
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Slide 18

Data Profiling: Lahore ‘Gender’
Convention & Unique Values

+ Convention
— 0 for Male
—1 for Female
+ Unique values
—8 including (0,1,00,11,01,10,001,M)

There should be only two unique values in this column (0 and 1). But while profiling we have found that
there are 8 unique values. Its mean there are a lot of rows corrupted in original data. Some may be
typos or missing values etc. We need to clean data to make it usable for analysis purposes.

Slide 19

Data Quality: Erroneous Records
Exception Table

« Any record having value other than 0 or 1
are erroneous

« Move all such records to exception table
INSERT INTO Exception

(SID, St_Name, Father_Name, Gender, Address, [Date of
Birth], [Reg Date], [Reg Status], [Degree Status], [Last
Degree], RowlD)

Select SID, St_Name, Father_Name, Gender, Address, [Date
of Birth], [Reg Date], [Reg Status], [Degree Status], [Last
Degree], RowlD

From Student

Where (Gender <='0") AND { Gender <=>'1")

157 |Page



Legal values are just 0 and 1. All other values are noise and required to be cleaned. To clean values put
all corrupted rows to exception table. Following query can be used to move all corrupted rows to
exception table.

INSERT INTO Exception
(SID, St_Name, Father_Name, Gender, Address, [Date of Birth], [Reg Date], [Reg
Status], [Degree Status], [Last Degree], RowlID)
Select SID, St Name, Father_ Name, Gender, Address, [Date of Birth],
[Reg Date], [Reg Status], [Degree Status], [Last Degree], RowID
From Student
Where (Gender <>'0') AND ( Gender <>'1")

Slide 20

Data Quality: Erroneous Records
Comments Column

Above query would copy all records with
errors in Gender field to exception table

* Insert the name of erroneous field i.e.
Gender in the Comments column of
Exception table

UPDATE Exception
SET Comments = 'Gender’
WHERE (Comments IS NULL)

As the Comment column was added just to store the name of column having error, therefore, above
query is required to be executed to update Comment column to enter the name of corrupted column

against each row.
This query is required to be run right after each Insert query to exception table, otherwise we will lose

the information ‘What was wrong in a particular row?’ in exception table.
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Slide 21

Data Quality: Erroneous Records
Set Dirty Bit

« Furthermore, set dirty bit of all records
copied to exception table

UPDATE Student
SET Dirty = 1
WHERE (Gender <> '0') AND (Gender <> '1’)

At the same time we need to update each corrupted record in original student table for Lahore campus
by setting its dirty bit. So that we can maintain the record which rows are copied in error table. Dirty bit

says that this record has at least one field corrupted. It does not show how many fields are corrupted.
Slide 23

Data Profiling: ‘Date of Birth’

Column Name
— Date of Birth
Data Type

— Varchar [255]

* Nullable

—Yes

» Format
- d-MMM-yy e.g. 8-Jul-94

The slide shows the output of profiling of column ‘Date of Birth’. Again column type is incorrect, column
can contain null values, and format of date is d-MMM-yy.

Profiling Date needs to change our flow of work. For columns before this we just did profiling and no
transformation has been done yet. We can not profile date without transforming it. So we need to
transform date first and then profile. The problem is, when we loaded all records to SQL server from text
files they are loaded as strings (character arrays). While profiling we may want to get the range of dates
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(minimum and maximum dates). We can not identify date ranges until or unless we transform it as date
data type.

Slide 24

Handling Dates: Poblem

« While profiling we need to run queries
to identify
—Inconsistencies in date formats
—Invalidities like 29t Feb 1975
—Missing values of dates

—Violations in business rules like 10 years
student in graduating class

By this time you must have got the idea that data profiling is a powerful method to have
an idea about the quality of data. While profiling data we need to run queries to identify:
¢ Inconsistencies in date formats

¢ Invalidities like 29th Feb 1975

¢ Missing values of dates

¢ Violations in business rules like 10 years student in graduating class

Not only the values out of domain of columns hit the quality of data but certain values in the domain of
column may cause the quality to suffer. Like the values cause the violation of business rules. While
profiling data we must have a set of rules regarding to our business like we can not allow any student less
than 16 years to be admitted for BS. While profiling we need to identify the records violating such rules
means if we find a 10 years old student in graduated students then its the violation of business rule and
there must be some error either in date of birth of student or date of graduation. Similarly any student
has date of graduation less than date of birth then again it is considered as noise while both dates are in
valid domain. Such dates are required to be identified at the time of profiling and needs to be dealt
separately in error table.
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Slide 25

Data Quality: Format Inconsistencies
Date Error: Identification Query

- Dates with errors in formats can be
identified as

SELECT *

FROM Student WHERE

(IDate of Birth] NOT LIKE '%_-Jan-__') AND
([Date of Birth] NOT LIKE '%_-Feb-__*) AND
([Date of Birth] NOT LIKE '%_-Mar-__*) AND
(IDate of Birth] NOT LIKE '%_-Apr-__) AND
([Date of Birth] NOT LIKE '%_-May-__') AND
([Date of Birth] NOT LIKE '%_-Jun-__") AND
([Date of Birth] NOT LIKE '%_-Jul-__') AND

Errors in the format of dates can be identified through following query.
SELECT *

FROM  Student

WHERE ([Date of Birth] NOT LIKE "% -Jan- ")

AND ([Date of Birth] NOT LIKE '% -Feb- )

AND ([Date of Birth] NOT LIKE '% -Mar- ")

AND ([Date of Buirth] NOT LIKE "% -Apr- ")

AND ([Date of Buirth] NOT LIKE "% -May- ")

AND ([Date of Birth] NOT LIKE "% -Jun- ")

AND ([Date of Birth] NOT LIKE "% -Jul- ")

AND ([Date of Birth] NOT LIKE "% -Aug- ")

AND ([Date of Birth] NOT LIKE "% -Sep- ")

AND ([Date of Birth] NOT LIKE "% -Oct- ")

AND ([Date of Birth] NOT LIKE '% -Nov- ")

AND ([Date of Birth] NOT LIKE % -Dec- ")

AND ([Date of Birth] <= ") AND ([Date of Birth] IS NOT NULL)

The above query can not identify all invalid dates like 30-Feb-2005. But any date with invalid format, or
having illegal month can be identified through the above query.
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Slide 26

Data Quality: Format Inconsistencies
Date Error: Query output-1

([Date of Birth] NOT LIKE '%_-Aug-__') AND
([Date of Birth] NOT LIKE '%_-Sep-__') AND
([Date of Birth] NOT LIKE '%_-Oct-__') AND
([Date of Birth] NOT LIKE '%_-Nov-__") AND
([Date of Birth] NOT LIKE '%_-Dec-__') AND
([Date of Birth] <> ") AND

(meatichentries ErelOT NULL)

| Address | Date of Birth |Req Date
Ho. # 556 St no, 22-Jal-75 7-Aug-94
h# 676 St. # 41E 1/27/7S 3-Aug-95
Ho. # 306 St. # 41 27-Apl-77 12-Aug-96

The output of the above query shows 3 invalid dates. 22-Jal-75,1/27/75,27-Apl-77. These are invalid dates
as their format are not correct. While transforming dates from string to date format, all dates must be
legal. If any illegal date comes the package will be terminated and all transactions will be rolled back. So

through sequence of different query we try to identify all invalid dates so that our package can complete
its execution successfully.
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Slide 27

Data Quality: Format Inconsistencies
Date Error: Query output-2

« Invalid dates can be 29t Feb 1975 or 31st
June etc

SELECT *FROM Student
WHERE ([Date of Birth] LIKE '29-Feb-%") OR

([Date of Birth] LIKE "3 -%)
Date of Bith

31-Jan-74
31-Mar-76

31-Jul-74
o _ 31-Sep-83
Iavallil alefes 31-Feb-85

u (vl WD

31-Apr-81
31-MNov-81

To identify invalid dates like 29™ Feb 1975 or 31 June, we can run the following query
SELECT * FROM Student
WHERE ([Date of Birth] LIKE '29-Feb-%') OR

([Date of Birth] LIKE '3 -%")

There is no finalized methodology to identify errors in dates. It is up to the designer what sequence of
queries he/she generates to identify the errors in dates because the purpose is to identify all erroneous
dates before running the package. Otherwise, package’s execution will be terminated and all transactions
caused due to that package will be rolled back.
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Slide 28

Data Quality: Multiple Inconsistencies

« If any record is selected whose dirty bit is
already set we will not copy it again to
exception table rather we will modify the
comment of Exception table

« But in this query all selected records have
their dirty bits off

« So copy all record to Exception table and
set their dirty bits on in Student table

It has been discussed earlier, how we will work with error table. Now if we meet a record whose dirty bit
is already set then we will not copy the record again but we will modify the comment in exception table.
We will append the name of second erroneous column with the name of column already present there.

Slide 29

Data Quality: Multiple Inconsistencies
Example

SELECT [Date of Birth], RowID, Dirty

FROM Student

WHERE ([Date of Birth] LIKE '31-Sep-%') OR
([Date of Birth] LIKE '31-Feb-%') OR
([Date of Birth] LIKE '31-Apr-%") OR
([Date of Birth] LIKE '31-Nov-%)

| Date of Birth |RowlD | Dirt:
31-Sep-83 3695 1
31-Feb-85 4267 0
31-Apr-81 5134 0
31-Mow-81 5106 0

We can use following query as well. The above query and the query in the previous slide both are aimed
at identify the invalidities in dates. There may be some other set of queries that can be used with the
same intention to identify invalid dates. Good queries are those that identify and output only erroneous
records and all erroneous records.
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Slide 30

Data Quality: Multiple Inconsistencies
Handling

* RowlID 3695 has already been copied due to
error in Gender, therefore it is not required
to be copied again just modify its comments
as

UPDATE Exception
SET Comments = Comments + '+ Date of Birth’
WHERE ([Date of Birth] LIKE "31-Sep-%') OR

([Date of Birth] LIKE "31-Feb-%') OR

([Date of Birth] LIKE "31-Apr-%’') OR

([Date of Birth] LIKE '31-Nov-%")

For the records whose dirty bit is already on, we do not need to enter the record again but to modify the
comment only through following query.

UPDATE Exception

SET Comments = Comments + '+ Date of Birth'

WHERE (|[Date of Birth] LIKE '31-Sep-%"') OR
([Date of Birth] LIKE '31-Feb-%") OR
([Date of Birth] LIKE '31-Apr-%"') OR
(|Date of Birth] LIKE '31-Nov-%")

Slide 31

Summary: ‘Date of Birth’

Total dates found with inconsistent formats
are 3

+ Total invalid dates are 4
Total Missing dates are 9
Business rules are yet to be validated

Slide shows the summary of data profiling of ‘Date of Birth’. Business rule can be as
At the time of joining for BS, student must be at least 16 years old
At the time of joining for MS, student must be at least 20 years old

Business rules are yet to be validated because to validate business rule we have to have date of
registration as well.
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Shide 32

Transformation: Lahore ‘Date of Birth’

« Column Name
—DoB

« Column Type
—DateTime

* Nullable
—Yes

Following transformations are suggested for Date of Birth:

¢ Change the name of column as DoB

¢ Change column type as DateTime format

¢ Allow null values as there are some nulls and empty strings in the original data

Slide 33

Data Profiling: Lahore ‘Reg Date’

Column Name

— Reg Date

Data Type

— Varchar [255]
Nullable

—Yes

Format

— d-MMM-yy e.g. 8-Jul-94

Now we need to profile date of registration column. The same procedure that we have done for Date of
Birth is required to be repeated.
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Slide 34

Transformation: Lahore ‘Reg Date’

« Column Name
— Reg Date

« Column Type
— DateTime

+ Nullable
—Yes

The slide shows the transformations that are required for Registration date.

Slide 35

Data Profiling: ‘Business rule validation’

Two business rules are required to be
validated here

« All new registrations are done in month of
August before 28

* Transfer cases can also be dealt in
January

At the time of registration for BS age must
be greater than 16 years and for MS age
must be greater than 20 years

Now as we have profiled date of registration as well therefore we can validate the following business
rules

¢ All new registrations are done in month of August before 28th

¢ Transfer cases can also be dealt in January
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¢ At the time of registration for BS age must be greater than 16 years and for MS age must be greater

than 20 years

There can be a lot of business rules that are supposed to be validated at this stage. It totally depends upon
the business. Other than business rules we also validate some logical rules at this stage, like date of
registration can not be less than date of birth. No one could register for a degree before birth. Similarly
date of birth can not be 100 years back and so on. Such rules can be devised keeping in mind the nature

of business.

Slide 36

Data Profiling: ‘Business rule validation’
Correct Records

» Total correct records in Student table

is 4958

SELECT COUNT(*) AS Expr1
FROM Student
WHERE (Dirty =0)

- We will validate business rules only for
correct records

At this stage we have only correct records in Student table. All records with errors in dates have been
moved to exception table. Now we will validate the correct records for given set of business rules and
general logical rules. Records violating any of the rules are required to copy in exception table.
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Slide 37

Data Profiling: ‘Business rule validation’
Registration Date

» Validate registrations date
SELECT COUNT([Reg Date]) AS Date
FROM  Studept
WHERE
(Dirty = 0) AND ([Reg Date] NOT LIKE "%-Aug-%’) AND
([Reg Status] = 'A’) OR

(Dirty = 0) AND ([Reg Date] NOT LIKE "%-Jan-%') AND
([Reg Status] = 'T’)

(Dirty = 0) AND ([Reg Date] NOT LIKE "%-Aug-%") AND
([Reg Status] = ‘T’)

« 0
« All dates are valid

The slide shows the query that can violate the following two rules:

¢ All new registrations are done in month of August before 28th

¢ Transfer cases can also be dealt in January

We can see that the first check ,‘dirty bit = 0’, is giving us the records having no errors. The following query
can identify all records that have registration date in any month other than August and January. Those
records will be erroneous records. Records having registration date in January and Registration status is
transfer case is legal. Similarly in August both Transfer cases and new admissions are legal.

SELECT COUNT([Reg Date]) AS Date
FROM Student
WHERE
(Dirty = 0) AND ([Reg Date] NOT LIKE '%-Aug-%') AND ([Reg Status] = ‘A') OR
(Dirty = 0) AND ([Reg Date] NOT LIKE '%-Jan-%') AND ([Reg Status] = 'T')
(Dirty = 0) AND ([Reg Date] NOT LIKE '%-Aug-%') AND ([Reg Status] = ‘T')
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Slide38

Data Profiling: ‘Business rule validation’
Age

« Validate age while registration
SELECT *
FROM (SELECT *
FROM Student
WHERE dirty = 0) DERIVEDTBL
WHERE (CAST([Reg Date] AS DateTime) -
CAST([Date of Birth] AS DateTime) < 16)
3 violating records can be seen on next
slide

The slide shows the query that can be used to validate the following business rule:
At the time of registration for BS age must be greater than 16 years and for MS age
must be greater than 20 years

The query again first identifies the correct records through dirty bit. Then checks which of the students
are less than 16 years at the time of registration. To apply ‘+' or ‘-’ operator on dates we need to cast date
strings into date data type by using CAST function. If there comes any invalid date the query terminates

with error.
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Slide 39

On the slide we can see three records that are violating business rules. In the first record date of birth is
20-Nov-75 and date of Registration is 4-Aug-74, which is obviously impossible. Here, one thing is obvious
that date of registration is incorrect as we have data starting from 1994 only. Either date of birth is correct
or not, nothing can be said without consulting golden copy (Original copy). We will copy these records to
exception table and set the dirty bit for these records. For such cases we will update comment by

Data Profiling: ‘Business rule

validation’
Age: Violating Records
| Address | Date of Birth |Req Date
ho. # 308 5t. No.3 20-Nov-75 4-Aug-74
HMNo.421 S No.93 12-Dec-94 J-Aug-94
h no. 285 Street # 22-Oct-81 10-Aug-74

« Copy these records to Exception table
and set dirty bit

- Update comments in Exception table
with value = ‘BR: Age’

appending ‘BR:Age’ (Business rule: Age).
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Lab 16 Part 1l

Data Transformation & Standardization

Why Correct Before Transform?

» One is an obvious reason, other not so
obvious.

- If SQL Package encounters an error, it roll
backs all transactions.

- Sometimes the error reporting is
ambiguous.

After completion of data profiling for Lahore campus data, we are required to correct the records in the
error table. After corrections the corresponding records in the actual table are required to be updated.
The methodology to correct the exception table is dependent on the following factors:

Number of records corrupted

If the number of corrupted records are very large in number then we need to update it through SQL
Queries or some other automated way, otherwise, if they are less in number then they can be updated
through inspection or manual checking.

Type of corruption or error

If the dates are missing we must need to consult golden copy. If gender is missing we are not required to
consult golden copy. In many cases name can help us in identifying the gender of the person.
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After completion of data profiling for Lahore campus data, we are required to correct the records in the
error table. After corrections the corresponding records in the actual table are required to be updated.

-

-

How to Correct the Exception Table?

How to correct the exception table?
It depends upon the factors like

—Number of records corrupted
—Type of corruption or error
—Educated guess

—Using golden copy

The methodology to correct the exception table is dependent on the following factors:
¢ Number of records corrupted

If the number of corrupted records are very large in number then we need to update it through SQL
Queries or some other automated way, otherwise, if they are less in number then they can be updated

through inspection or manual checking.
* Type of corruption or error

If the dates are missing we must need to consult golden copy. If gender is missing we are not required to

consult golden copy. Name can help us in identifying the gender of the person.
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Exception Table: Correcting Gender

A mechanism can be formulated to correct gender
Use a standard gender guide

Create another table “Gender guide” with
columns Name and Gender

Copy distinct first names to “Gender guide”

Manually put the gender of all names in “Gender
Guide”

Transform St_Name in Exception such that first
name gets separated and stored in another
column

Make a join of Exception table and Gender guide

to fill missing gender




If for very large number of records gender is missing, it would become impossible for us to manually check
each and every individual’s name and identify the gender. In such cases we can formulate a mechanism
to correct gender. We can either use a standard gender guide or create a new table Gender_guide.
Gender_guide contains only two columns name and gender. Populate Gender_guide table by a query for
selecting all distinct first names from student table. Then manually placing their gender.

This table can serve us as guide by telling what can be the gender against this particular name. For example
if we have hundred students in our database with first name equal to

‘Muhammed’. Then in our Gender_guide table we will have just one entry ‘Muhammed’ and we will
manually set the gender as ‘Male’ against ‘Muhammed’. Now to fill missing genders in exception table we
will just do a inner join on Error table and Gender_guide table. We will get the gender against matching
names.

Exception Table: Correct Gender
Values

+ Manually fill the Gender

Samina Khattak Mirza Faisal Khattal 1
Rana Nabeel Hagq Naeem Shariq Haqge 0
abdul Najeeb Lagh. Sheik Danish Lagha 0
<ainat Laghari Masroor Qutab Lag 1
aqeel Osman Osman Rizwan o X
Munnawar Daniyal Daniyal Mustamsir 0
abdur Raziq Sultan Mohammad Inayva
abdus Sammi Arshe Yaar Muhammad K
Soor Haque Anwar Haque N
Uja Haque Muazzam Haque 1

The slide shows an interesting case. We can update gender easily against names like Sara that clearly
identifies that the student is female. But there may be certain names that are common for males and
females like Shamim, Khursheed, etc. In the slide we can see a name Noor Haque, doesn’t conveying the
gender. It may be male and female as well. So, for such case at this stage we can use ‘N’, but these cases
can only be resolved through consulting golden copy. This conversion i.e. N needs to be reflected in Meta
data.
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Exception Table: Correct Gender
Fill Rows Manually

In For Lahore campus we have only 187
missing values so we can fill 187 rows
manually just by inspection of names.

* How about same values (or more) for other
three campus?

« Cant fill hundreds of gender values by hand!

In this particular case of Lahore campus we have only 187 missing values so we can fill 187 rows
manually just by inspection of names.

Exception Table: Correction of Date of Birth
Query

+ Correct inconsistent formats
SELECT *
FROM Exception WHERE

([Date of Birth] NOT LIKE "%_-Jan-__") AND
[Date of Birth] NOT LIKE "%_-Feb-__") AND
[Date of Birth] NOT LIKE '%_-Mar-__") AND
[Date of Birth] NOT LIKE '%_-Apr-__") AND
[Date of Birth] NOT LIKE "%_-May-__") AND
[Date of Birth] NOT LIKE "%_-Jun-__") AND
[Date of Birth] NOT LIKE "%_-Jul-__") AND

— — — — —  —

Now we need to correct the inconsistencies in date formats. First select all dates with inconsistent
formats. The following query can do this for us

SELECT *

FROM Exception WHERE
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([Date of Birth] NOT LIKE '%_-Jan-__') AND
([Date of Birth] NOT LIKE '%_-Feb-__') AND
([Date of Birth] NOT LIKE '%_-Mar-__') AND
([Date of Birth] NOT LIKE '%_-Apr-__') AND
([Date of Birth] NOT LIKE '%_-May-__') AND
([Date of Birth] NOT LIKE '%_-Jun-__') AND
([Date of Birth] NOT LIKE '%_-Jul-__') AND
([Date of Birth] NOT LIKE '%_-Aug-__') AND
([Date of Birth] NOT LIKE '%_-Sep-__') AND
([Date of Birth] NOT LIKE '%_-Oct-__') AND
([Date of Birth] NOT LIKE '%_-Nov-__') AND
([Date of Birth] NOT LIKE '%_-Dec-__') AND
([Date of Birth] <> ") AND

([Date of Birth] IS NOT NULL)

Exception Table: Correction of Date of Birth

Query Result
Fix Manually?

([Date of Birth] NOT LIKE '%_-Aug-__") AND
([Date of Birth] NOT LIKE "%_-Sep-__") AND
([Date of Birth] NOT LIKE *%_-Oct-__') AND
([Date of Birth] NOT LIKE "%_-Nov-__') AND
([Date of Birth] NOT LIKE "%_-Dec-__*) AND
([Date of Birth] <>") AND

([Date of Birth] IS NOT NULL)  manual Correction

|Date of Birth | | Date of Birth
JulorJdan e e— - 3375
consult 127175 e———27.)arv-75

golden COpY  27-Apl77 me—— 27 -frr-77

The slide shows the results of the above query. We can see that first incorrect date is 22- Jal-75. This
error cannot be corrected until and unless we do not consult golden copy. Remaining two errors can be
corrected without consulting golden copy.
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Exception Table: Correction of Date of Birth
Query Result
Why 1/1/007

* For missing values consult golden copy
* When golden copy is unavailable replace
with a global value 1/1/50
UPDATE Exception
SET [Date of Birth] = "1-Jan-50"'
WHERE  ([Date of Birth] LIKE ") OR
([Date of Birth] IS NULL)

There are some nulls and empty strings in Date of Birth. We cannot put in values without consulting golden
copy. So for the time being we can use a standard value like 1/1/1900 or 1/1/1950 etc., again a Meta data
entry. Later on these values can be replaced with original values after consulting golden copy.

Exception Table: Updating Corrections

+ Formulate mechanisms to correct all
columns in exception table

+ At the end of this step “Correction of
exception table” all records should become

correct

* Then take a join of Exception table and
Student table to get all correct data in
student table

* Finally Transform the records in Student

table and put into another table
Student_Info table

Its up to the designer what methodology he/she designs to correct the exception table. The goal is to
correct all records in exception table up to a certain level. Hundred percent correction is not possible to
achieve because of errors in golden copy. After correction of exception table we need to take a join of
exception table and student table so that all records of student table can be updated with the values in
exception table. After this exercise student table should be clean up to a variable level.
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After the cleansing of all records it is the time to transform records and put them into another table named
as ‘Student_Info’.

Student_Info Table

« Student_Info table
— Standard names and order of the columns
— Standard data types
+« Database for each campus contains exactly
same table ‘Student_Info’
— Same names of columns
— Same order of columns
— Same data types
« Finally we will glue Student_Info tables from
each campus to get single source

After correcting student table we need another table to store all records after applying transformations.
To serve this purpose we create another table Student_Info. The most important thing about this table is
that it contains the names and data types of columns that are suggested in data profiling. For example,
data type for dates columns (birth date and registration date) is DateTime, therefore, in Student_Info
table we set data types for these columns dateTime at the time of creation. Same is the case with all other
columns.

Student_Info table does not contain any column against row_id as this column was just added for
cleansing purposes. Another important point is that Student_Info table may contain more or less columns
as compared to Student table. Like in Peshawar campus we do not have the column Gender but
Student_Info table for Peshawar campus does contain it. This column can be filled by joining with the
table Gender_guide we created earlier to find the missing genders.

Same query of create table is used to create table Student_Info in the databases of each campus, so that
exactly the same table can be created in all databases, with same names and same order of columns. After
transformations and completion of Student_Info table we will just glue four tables (student_Info table,
one from each campus) to get a single standardized table. As we know that in each campus order of
columns in student table is different whereas order of columns in Student_Info table across each campus
is same. Its mean with in a database, like Islamabad_Campus, order of columns in both tables Student and
Student_Info differ. We need to apply ‘copy column transformation’ so that this different order of
columns would not create any problem at the time of loading Student_Info table.
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Transformation

* Now we will apply all suggested
transformations and store the transformed
records in a new table Student_Info

+ Transformations are applied through a
package that would be developed through
DTS Designer

While data profiling we have suggested certain transformations on each column. Now it is the time to
apply all transformations on Student table and finally put all transformed records to student_info table.
To apply transformations we need to develop a package though DTS designer because wizard cannot

provide us enough functionality to design a package with complex transformations.

DTS Designer

« Open a new package in DTS Designer

=[]} Data Transformation Servi

g  Package Logs...

{ Man.
¥ _l . New Window from Here
+ 1 1 Repl

To open a new package in DTS Designer. Right click the local packages and select ‘New
Package’. As a result DTS Designer interface would open.
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Establish Connections

+ Drag SQL Server Connection to Design Area

Connection

& U
03§

On the left side a small pane window shows all the available connections that can be established through
SQL Server. At this stage our source is Student table in Lahore_Campus SQL database. Therefore, for
source connection we click at the SQL Server icon and drag it to the design area.

Set Connection properties

Drag SQL Server Connection to Design Area

' Mew connection: |5|:|IJ|:E

| =

Data source | & Microsolt OLE DB Provider for SOL Server -]

+« Source and destination database is same
i.e. Lahore_Campus

As soon as we place the connection icon to the design area another dialog window opens and provides us
the way to set the properties of the connection. First of all it asks us whether we want to create a new
connection or we want to use any other connection that was created before in the same package. If we
want to use any existing connection we can select existing connection but here we want to create a new
connection. Name the new connection as Source. Similar to source we need to create another SQL Server
connection for destination table that is ‘Student_Info’. In properties of connection we are required to
specify the name of destination database as well.
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Transformation task

« Select transformation task from Task
window  1..k

@5 g
RIS
- Drag it to design area, nigase Cursor will
guide you through tool tips

—j Select destination connection]|
Destnation

After creating both source and destination connections we need to select the task to be performed
between source and destination. All available task can be found on the left pane window ‘Task’ in form
of icons. The task is transformation and is represented by the icon we can see highlighted in the slide.
Click the transformation task icon and drag it to the design area. First click in the source connection and
then click on the destination connection.

Transformation link

* On selection of source and destination for
transformation task we can see a
transformation link between source and
destination B

Double click the T
transformation link
B
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As soon as destination connection is clicked a task link appears between both connections. To set the
properties and details of transformations (detail means what transformation needs to be applied) we
need to double click the transformation link.

Transformation Task Properties

* On double click the transformation link,
transformation task property dialog box
would open with following 5 tabs

ransform Data Task Properties 2

Source rl:lesthuion] Trmrmmui-onﬂ Lnnkups] Dptinna]

j Enter a table name or the resulls of a query as a data source,

+ We will use first 3 tabs only

Double clicking the transformation link opens a dialog box with five tabs.

Source

Source tab let us define the source table.

Destination

Destination tab let us define the destination table. In this case both will be the same.

Transformation

Transformation tab let us define the type of transformations to be applied between source and
destination.

Rest of the two tabs Lookup and Options will not be used by us. As all the task required to be done can
be completed by these three tabs.
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Transformation Task Properties:
Source

* First tab is source, select source table or
write query whatsoever is the requirement

Connechon: Source
@ Table / View: 3] [Lahore_Campus] [dbo) [Student] ~|
" SOL quen: [Lahore_Campus][dbo).[&dd1]

[Lahore_Campus] [dbo) [RADD])
[Lahore_Campus] [dbo). [Registration)
[Lahote_Campus] [dbo) [Student]

[Lahore Campus] [dbo) [Student_Inda]

* In this case source table is student

The slide shows the dialog under source tab. If we want to extract data from source database through
some query then we may specify query by selecting the radio option ‘SQL Query’. On the other hand, if
we want to copy all columns of a table or a view then we may specify it through drop down menu after
selecting the first radio option Table/View. The drop down menu shows all tables and views available in
the database specified while setting the properties of the connection. In this case source table is student.

Transformation Task Properties:
Destination

« Second tab is destination, select destination
table which in this case is Student_Info

Sowce Destination ] Transiomations | Lookups | Oplions |

_j Stoee the results for Hhe ansfomation.

Connaction: D estration
Table name: |[Lahore_Campus] Idba].[.éll Create
I
[I ahimre_Carnmaes] [dbn] [&dd1]
T[“- [Lahore_Campus] [dbo] [RADD]
|Lahaone_LCampus) [dbo) [H egistiation]
Ah v [Lahare_Campus] [dbo]. [S udant]
[Lahare Campus] [dbo] [Student_lrfa]

Second tab is for specifying the destination table if it exists. Otherwise, if destination table does not exist
then we may create it through Create button on the right of drop down menu. In our case destination

table Student_Info has been created earlier, therefore, at this stage we just need to select the
Student_Info table from the drop down menu.
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Transformation Task Properties:
Transformations

* Press third tab transformation

+ Designer tries to map source destination
column automatically

- Drop all mappings if Designer asks you
through a dialog to delete all mappings

Now comes the most important tab Transformation. As soon as transformation tab is clicked designer
tries to map the source and destination table columns automatically on the base of resemblances in the
names. For example, if we have a column SID in source and a column SID in destination then designer
tries to map these two columns. A dialog box appears and ask weather we want optimizer mappings
remained there or we want to drop all mappings and create these mappings manually. We prefer to go
for later option and drop all automatic mappings because optimizer does not transform genders (from
0/1 to M/F) or names etc.

Transformation Properties:
Transformation Mappings
* Delete all mappings
Source Destination
SID A SID .
St_MName First_Mame
Father_Mame Last_Mame
Gender Student_Mame
Address Father Fust_Mame
Date of Birth 1 Father_Last_MName
Reg Date Father_MName
Reg Status Gender
Degree Stabus Address
UastDeyes | City A
Select Al Delete Al

The slides show the mappings done by designer itself, delete all of these mappings.
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Student ID Transformation

* Delete all auto mappings

» Select SID from both source and destination
and Click new

_ptew | i | D | o |
Source D estination
SID A A
St_N ame First_MNarne
Father_Nanme Last_Marme

To create new mappings first of all we need to select the source column from source list box and then
destination column from destination list box. When both gets highlighted as shown in the slide then

press the New button. The slide shows highlighted SID column from both Source and destination list
box. In both tables the first column is SID.

Student ID Transformation: Copy Col.

+ Select Copy column Transformation from
the list appears on pressing ‘New’ button

ActiveX Sci

o
DateTime String
Lowercase Sting
Middle of String
Read Fie
Trin Sting
Uppercase Sting
Wie File

i

On pressing the new button, following list box appears showing all available forms of transformations.
Select Copy Column transformation and press OK.
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Student ID Transformation: Naming

* Then name the transformation like
SID_to_SID and press OK at the foot of

dialog box
Name: [SID_to_SID|
Type: |
Sequence: 1

Properbes

After selecting the type of transformation needs to be applied we are required to assign name to this
transformation like SID_to_SID. For this transformation we are not required to set the properties as it is
the simplest form of transformation just copy from source to destination. The only difference is the size
of variable. At source it was varchar[250] whereas at destination it is varchar[10]. Such transformations
are done automatically by SQL Server, does not need to specify in properties.

Student ID Transformation:
Link Display

* On each successful transformation a link
appears between source and destination
participating columns

Source Lestination
| siD N E ;

On each successful transformation a link appears between source and destination participating columns.
To modify the properties of transformation we are just need to double click the link and the same
properties dialog box would appear.
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Student ID Transformation:
Execution

« On pressing | » on toolbar package will be
executed.

wotw | S| 4 2@ aw| » = 250

Executing Packape

L3
4

Evecution proress

<r: HRETNNENENEENEENENNRNNEENEENRENEREEN

Slahue
Slep Slatuz

ISR T iensfoim Disks Task: undefn=d LComplet= [B00]

On each successful transformation a link appears between source and destination participating columns.
To modify the properties of transformation we are just need to double click the link and the same
properties dialog box would appear.

Student Name Transformation: 1: M

+ St_Name is transformed into three names
— First_Name
— Last_Name
— Student_Name (Contains remaining name)

First_Name
Last_Name

St_name
Student_Name

After SID we are required to transform St_Name. It is one to many transformation that is required to be
specified through script. In this case is source column is just one

‘St_Name’ and the destination columns are three ‘First_Name’, ‘Last_ Name’, &

‘Student_Name’. We are required to create three new transformations,
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St_Name to First_Name

St_Name to Last_Name

St_Name to Student_Name

First of all select St_Name from source list box and First_Name from destination list box.
When both of the columns get highlighted press the new button.

Student Name Transformation:
Using Script

+ Select St_Name from source and
First_Name from destination click new

EW?T':':"”“S"“, - Select ActiveX Script
aelime Sung transformation from
Lowercase String

Middle of Sting the menu appeared on
Read File pressing new

Tom Sting

Uppercase String

Wiite File

As we are required to write script to transform St_Name into First_Name therefore select
Active-X Script.

Student Name Transformation: Naming

+ Name the transformation and click

properties
MNarne: MName to FustName
Type:
Sequence: 17

N

Propetties. ..

Name the transformation and press ‘Properties’ to write script.
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Name Transformation: AX properts.

+ Such an interface allows you to write VB
Script to transform Student name to First
name

. Achive cript lransiormanon 2 roperies

@ Create a new ransformation scrpt or view and modify an existing sci

Lmum R T T B T T B e R el Bl B O ) RO WY

" Visual Banic Transformabon Scn

[m L] st e 4 et e 01

Functions: " Copy each source column to the
Ab Function ain() _ _

And = DTSDestination(*First_Nz

i Masr = NTET rarebormC s

Slide shows the interface within the designer to write and test scripts that are written for transformation.
Language dropdown menu on the extreme left corner allow us to select options available for scripting the

transformation. As we are using VB scripts therefore make sure that VB Script should be selected in the
dropdown menu.

Student Name Transformation:
Script Interface

+ On Left Bottom corner of the dialog window
you can see the following menu

* Use test button to test the script

Auto Gen. Browse. ..

FParse Save...

Undo Test..

On the extreme left corner of the scripting interface dialog we can see six options as shown in the slide.
We can save our scripts, we can browse them later on, we can parse them for syntax errors, we can undo
last move, we can auto generate simple copy column script and we can test our scripts on actual column
of database table. To verify the correctness of the script we can use Test option. Test option runs the
script on the actual column and shows the first hundred values as an output.

189 |Page



Student Name Transformation:
Transformation Script

« Following Script allows you to transform
Student name to first name

i T oAb ek Pe o b e s ot e dih e b e itk e b b s it g ) Liad )

' Visual Basic Transformation Scrpt

' Copy each sowce column to the destination column

Function b ain)
DTSDestination( First_Name') = FName(D TSSource("St_Name"])
Mamn = DTS TransformStat_OK

End Functon

Function FMame{name)
FMame =Trim{ Left{Trim{name). InStriname.” "))

End Function

The slide shows the script that has been written to transform St_ Name from source table to First_Name
of destination. If you do not know VB Script you can also use same script with correct column names.

Student Name Transformation:
Test

Source:  D:ADOCUME ™1 N mr

First_Name — « Qutput of the test run

Muazzam « Working fine
Babar

buhammad

Hadiga
Masood
b omd,
Abida
Abdur

The slide shows the output of the test run of given script on Lahore_Campus database.
We can see all first names are separated from the actual full names. This is the desired transformation for
First_Name.
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Student Name Transformation:
Last Name

+ Select St_Name again from source
and Last_Name from destination,

Press new
SID A SID A
St_Name First_Name
Father_Name

* Now write Script to separate Last
name from student name

Now we will separate the last name from the names of the students. To create this type of
transformation we are required to select St_Name from source list box and Last_Name from the
destination list box and press New button.

Student Name Transformation:
Last Name-Script

+ Student name to last name transformation

" Copy each souwce column to the destination column

Function Man()
DTSDestmation] Last_Name")= LName(DT55owce("5t_Name")
Man = DTSTransformStat_OK

End Function

Function LName{name)
LName = Trim (Right{Tom(name] , InSk(StiReverselnamel” ") )
End Function

The slide shows VB Script for separating last name from full name of the student.
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Student Name Transformation:
1:M Visulaization

* Transformation looks like as follows

SID [ First_Name
St_Name - Last_Mame
Father_Name Student_Name

After creating all of the transformations

St_Name to First_Name

St_Name to Last_Name

St_Name to Student_Name

Link for one to many transformations looks like the one shown in the slide.

Father’'s Name Transformation

« Apply similar transformations to
Father_Name

— Father_First_Name
— Father_Last_Name
— Father_Name (stores rest of the name)

We need to apply similar one to many transformation to father name column.

Gender Transformation

+ Select Gender from both source and
destination columns and press new

MNewe { Edst I Delete | Test

Source D estination

RowlD -~ Student_M ame
SID Father_First_MName
St_Mame

Father_Last_MName

Father_Mame Father_Mame
Gender
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Now we need to create another transformation for standardizing the conventions to store gender that is
M for male and F for female. Select Gender from both source and destination and press ‘New’.

Gender Transformation:
Script Interface

» Select ActiveX Script from the menu

Copy Column i
DateTime sing * Select ‘Properties’ from

Lowercase Sting . .
Middie of Sting the dialog box following

Read File this menu
Trien Strng

Uppercase Sting
“Write File

| OK I

Again select ActiveX script.

Gender Transformation:

Script
* Write following script
FL;UEP;::"VT:;I;F‘U]_W LTLEL I N OUE P P PG A

DT5Destination] 'Gender”] = Gender_Convention| DTSSowce( 'Gender™]|
Main = DTS TransformStat_0OF,
End Function

Funchon Gender_Corwenbon{gen)
If [gen="1") Then
Gender_Convention = “F"
Elself [gen="0") Then
Gender_Convention = "M"
Else
Gender_Cornrvention = "N"
Endli
End Function

The slide shows the activeX script to standardize the gender convention.
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Gender Transformation:
Test Script

Source: 1

|I:-ier'u:|er

« Test the script

MTZTEZMNMITITIEIZEI

Test run shows that the script is working fine.

Address Transformation

+ Here in this case we consider Address
transformation at very coarser level

+ Separate city name from remaining address

* This transformation resembles with
Last_Name transformation

Now comes to another common example of one to many transformation that is Address transformations.
For real life purposes we usuallly break address into many columns like house #, Street #, City, State,
Region etc. It depends on the requirements of the users and customers. For the given example we will
break the address into two Column City and remaining address. This example resembles to the separation
of last name from student full name because in all records city is the last part of the address. So we can
use the same script with certain modification of column names.
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Date Transformation

« Select DoB from destination and [Date of
Birth] from source and press new

Hm% Edit | Ddete] Test

Source D estinabion
St_MName h Fathes_Last_Mame
Father_Mame Fathe:_Masme
Gender Gender
Address &ddress
Date of Bith City
Reg Date DoBith |
Ren Stahs NrRen

Now we need to transform the date of birth column. Select DoB from destination and
[Date of Birth] from source and press New. Select Date Time String transformation from the list of

available transformations.

Date Transformation:
Set Properties

+ Select Date Time String Transformation
from the menu and then set ‘Properties’ as

follows
Date Format |4 MMy v
Preview | 13.09.05
Destnation
Date Format |dd/MM /py |

Preview | 13/09/05

In the properties of Date Time String transformation we can see the dialog box as shown in the slide. In
this dialog box we can see two dropdown combo boxes with title Date Format. In first combo box select
or manually specify (through typing) the format of the date in the source column. In the second box select

the format for destination and click ok.
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Remaining Transformations

- Similarly perform remaining transformations
including
— Registration status

= Valld values are
— A for admission
— T* for transfer

— Degree status

- Valld values are
— ' for complete
— I for incomplete

Similarly perform remaining transformations including Registration Status and Degree
Status. You can generate scripts for them easily by performing little modifications in gender
transformation script.

Standardization

« After transformation there comes an issue
of data standardization

+ As the data is inconsistent due to desperate
sources therefore we need to standardized
data to make it useful for analysis

+ We will perform following three
standardizations
— Name standardization
— Address standardization
— Last degree standardization

By this time all transformations are completed. Now we are required to standardize data. Like we can see
in the name column that there are a lot of inconsistencies in names due to variations in spellings. We can
find many variations in spellings of same name like Mohd., Mohammed, Muhammed, Mohamad, etc.. For
meaning full analysis we must have standardized data in our columns because computer can not recognize
that Mohd. Khalid and Mohammad Khalid is the same name. Same is the case with the names of cities.
Some people use abbreviations in addresses while some others like to write full names e.g. Lahore or Lhr.
In this example we will perform standardization for Names, Addresses and Last degree.
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Name Standardization

+ Name is transformed into following three
fields
— First name (First_Name)
— Second name (Student_Name)
— Last name (Last_Name)

+ We will devise a simple strategy to
standardized name that can later be
followed by any other column (city / last
degree)

There are no fixed strategies to standardize the columns. Again it depends on the project designer what
methodology he/she devises. We can devise a simple methodology that can later be used for other
columns as well.

Name Standardization: Step-1

* Create a new table ‘SNames’ with two

columns
Column MName | Data Type |Lenr;|l:h| Allow Nulls
___|Name varchar 15 v
3 Standardized_MNames wvarchar iS v

This methodology some what looks like the one we used to fill the missing gender information of
students? Create a new table with two columns ‘Name’ and ‘Standardized_Names'.
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Name Standardization: Step-2

+ Use Data Import/Export Wizard to put
Distinct values of names from Student_Info

to SNames

(" Copy table{s) and wew(s) from the source database
{+ Use a query to specify the data to ransfer

" Copy objects and data between SOL Server databases

Create a new package through wizard to put the distinct names of the students from Student_Info table.
Select second radio option that is use a query to specify the data to transfer. Write a query to select
distinct names from Student_Info table.

Name Standardization: Step-3

* Write following query

Select Distinct First_ Name From
Student_Info order by First_Name

* As a result all distinct names in ascending
order would be inserted in SName table

* Manually write standardized spellings of
names in Standardized_Names column

Following query can serve the purpose of selecting distinct names from Student_Info table and loading
them to SName table in ascending order.

Select Distinct First_Name From Student_Info order by First_Name;

Load all names to Name column of the SName table and against each name write its standardized
spellings in Standardized_Names column manually.
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Name Standardization: Step 4

Mohamed Mohammad
Mohammad Mohammad
Mohd. Mohammad
Muhamed Moharmmad
Muhammad Mohammad

+ Update First_Name in Student_Info table by
running a join between two tables
Student_Info and SNames on the column
First_Name and Name

The slide shows a screen shot of SNames table. We can update all first names in Student_Info table just
by joining it with SName on the column First_Name (Student_Info) and Name (SNames).

Further Standardizations

« In the similar way Standardized the
following
— Last_Name
— Student_Name
— Father_First_Name
— Father_Name
— Father_Last_Name
— City (Extracted from address)
— Last_Degree

In the similar way standardize the rest of the columns. We can standardize all of the following columns
with the same methodology:

Last_Name

Student_Name

Father_First_Name

Father_Name

Father_Last_Name

City (Extracted from address)

Last_Degree
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Profiling

« Do profiling again as it was done earlier to
collect statistic and compare the quality of
results with the output of profiling done
earlier

+ Now data is ready to put into single source

To test the quality of all cleansing and standardization process we are required to profile all columns again.
This time there should be no missing and invalid values in the data. As we cannot attain hundred percent
cleanliness levels therefore for remaining errors and invalidities in the data we should have the proper
reasoning. After all this exercise now we are ready to put all data into single source.
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