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Business Intelligence LAB Manual

Note: This Manual is just a reference manual for conducting the practical in laboratory.
The respective tutors /teachers are supposed to conduct the practical with necessary
modifications.

Practical 1: Import the legacy data from different sources such as (Excel,
SqlServer, Oracle etc.) and load in the target system.

Importing Excel Data

1) Launch Power Bl Desktop.

2) From the Home ribbon, select Get Data. Excel is one of the Most Common data
connections, so you can select it directly from the Get Data menu.
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3) If you select the Get Data button directly, you can also select Flle > Excel and select
Connect.

4) In the Open File dialog box, select the Products.xlsx file.

5) In the Navigator pane, select the Products table and then select Edit.
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Importing Data from OData Feed

In this task, you'll bring in order data. This step represents connecting to a sales system. You
import data into Power Bl Desktop from the sample Northwind OData feed at the following
URL, which you can copy (and then paste) in the steps below:
http://services.odata.org/V3/Northwind/Northwind.svc/

Connect to an OData feed:

1) From the Home ribbon tab in Query Editor, select Get Data.
2) Browse to the OData Feed data source.

3) Inthe OData Feed dialog box, paste the URL for the Northwind OData feed.

4) Select OK.

5) In the Navigator pane, select the Orders table, and then select Edit.
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OrderiD CurstomeriD EmployeeiD OrderDate RequiredDate
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Note - You can click a table name, without selecting the checkbox, to see a preview.

Practical 2: Perform the Extraction Transformation and Loading (ETL)
process to construct the database in the Sqlserver / Power BI.

Step 1 : Data Extraction :
The data extraction is first step of ETL. There are 2 Types of Data Extraction

1. Full Extraction : All the data from source systems or operational systems gets extracted to
staging area. (Initial Load)

2. Partial Extraction : Sometimes we get notification from the source system to update
specific date. It is called as Delta load.

Source System Performance: The Extraction strategies should not affect source system
performance.

Step 2 : Data Transformation :

The data transformation is second step.After extracting the data there is big need to do the
transformation as per the target system.l would like to give you some bullet points of Data
Transformation.

e Data Extracted from source system is in to Raw format. We need to transform it
before loading in to target server.
e Data has to be cleaned, mapped and transformed
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e There are following important steps of Data Transformation :
1.Selection : Select data to load in target
2.Matching : Match the data with target system
3.Data Transforming : We need to change data as per target table structures
Real life examples of Data Transformation :
e Standardizing data : Data is fetched from multiple sources so it needs to be standardized
as per the target system.
e Character set conversion : Need to transform the character sets as per the target systems.
(Firstname and last name example)
e Calculated and derived values: In source system there is first val and second val and in
target we need the calculation of first val and second val.
e Data Conversion in different formats : If in source system date in in DDMMY'Y format

and in target the date is in DDMONYYYY format then this transformation needs to be
done at transformation phase.

Step 3 : Data Loading

e Data loading phase loads the prepared data from staging tables to main tables.
ETL process in SQL Server:

Following are the steps to open BIDS\SSDT.

Step 1 — Open either BIDS\SSDT based on the version from the Microsoft SQL Server
programs group. The following screen appears.

Step 2 — The above screen shows SSDT has opened. Go to file at the top left corner in the
above image and click New. Select project and the following screen opens.
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Step 3 — Select Integration Services under Business Intelligence on the top left corner in the

above screen to get the following screen.
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performance data integration and
workflow solutions, including edracton,
transformation, and loading (ETL)
operations for data warehousing.

v Browse... |
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Step 4 — In the above screen, select either Integration Services Project or Integration Services
Import Project Wizard based on your requirement to develop\create the package.

Modes

There are two modes — Native Mode (SQL Server Mode) and Share Point Mode.

Models

There are two models — Tabular Model (For Team and Personal Analysis) and Multi

Dimensions Model (For Corporate Analysis).
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The BIDS (Business Intelligence Studio till 2008 R2) and SSDT (SQL Server Data Tools
from 2012) are environments to work with SSAS.

Step 1 — Open either BIDS\SSDT based on the version from the Microsoft SQL Server
programs group. The following screen will appear.

oo Start Page - Microcoft Vissal Shudio - o IEN
il ESR Yiew Deeg Took Window Helg
R e | e e e e 3 £ Bl T
i
“
ot -
O Visual Studio 2010 srel
Get Started
3] Hew Preject
S eloome

2 Setation Eqpieeer [LNENETUINY

a3 irtrzd,
Nardorcectal corcapts of the caly
Fiow,

[ Ceon gage attee prejestioad
4 shawgaze on v

A Qemrg Seated.. m

Step 2 — The above screen shows SSDT has opened. Go to file on the top left corner in the
above image and click New. Select project and the following screen opens.
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Step 3 — Select Analysis Services in the above screen under Business Intelligence as seen on
the top left corner. The following screen pops up.
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Step 4 — In the above screen, select any one option from the listed five options based on your
requirement to work with Analysis services.

ETL Process in Power Bl
1) Remove other columns to only display columns of interest

In this step you remove all columns except ProductID, ProductName, UnitsinStock, and
QuantityPerUnit

Power BI Desktop includes Query Editor, which is where you shape and transform your data
connections. Query Editor opens automatically when you select Edit from Navigator. You can
also open the Query Editor by selecting Edit Queries from the Home ribbon in Power Bl
Desktop. The following steps are performed in Query Editor.

1. In Query Editor, select the ProductlID, ProductName, QuantityPerUnit, and
UnitsInStock columns (use Ctrl+Click to select more than one column, or
Shift+Click to select columns that are beside each other).

2. Select Remove Columns > Remove Other Columns from the ribbon, or right-click
on a column header and click Remove Other Columns.
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3. Change the data type of the UnitsInStock column

When Query Editor connects to data, it reviews each field and to determine the best data type.
For the Excel workbook, products in stock will always be a whole number, so in this step you
confirm the UnitsinStock column’s datatype is Whole Number.

1. Select the UnitsInStock column.
2. Select the Data Type drop-down button in the Home ribbon.

3. If not already a Whole Number, select Whole Number for data type from the drop down
(the Data Type: button also displays the data type for the current selection).

| products - Query Editor - o IEN

'1 _lw: | e 8l . CII0 | DstaType: Whole Number = .
L& : ;

J Editor

hd Deamal Number
Choose Remove  Reduce Sphit  Group Combine
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Manage Columns Sort Whole Numbet [’\i

« Table.SelectColumns(#"Changed Type®”, Dth(time
Date

Time
Date/Time/Timezone
Duration
Test
True/False
Binary
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oe Niku 18 - 500 g pkgs 29

3. Expand the Order_Details table

The Orders table contains a reference to a Details table, which contains the individual products
that were included in each Order. When you connect to data sources with multiples tables (such
as a relational database) you can use these references to build up your query
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In this step, you expand the Order_Details table that is related to the Orders table, to combine
the ProductID, UnitPrice, and Quantity columns from Order_Details into the Orders table.
This is a representation of the data in these tables:

The Expand operation combines columns from a related table into a subject table. When the
query runs, rows from the related table (Order_Details) are combined into rows from the
subject table (Orders).

After you expand the Order_Details table, three new columns and additional rows are added
to the Orders table, one for each row in the nested or related table.

1. In the Query View, scroll to the Order_Details column.
2. In the Order_Details column, select the expand icon ().
3. In the Expand drop-down:

a. Select (Select All Columns) to clear all columns.
b. Select ProductID, UnitPrice, and Quantity.
c. Click OK.

l Query Settings

« PROPERTHS

# APFLILD STURS

Navegeton

4. Calculate the line total for each Order_Details row

Power BI Desktop lets you to create calculations based on the columns you are importing, so
you can enrich the data that you connect to. In this step, you create a Custom Column to
calculate the line total for each Order_Details row.

Calculate the line total for each Order_Details row:

1. Inthe Add Column ribbon tab, click Add Custom Column.

10
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Home Transform Add Column Wiewr

P o % Properties
s %= [=T' Advanced Editor
Close & M ew Recent Refresh Cho
Loadm Source ~ Sources - Previeww - Colu
Close Mew Query

Close & Load

Close the Query Editor window
and load any pending changes to
the report.

BE Orders

2. Inthe Add Custom Column dialog box, in the Custom Column Formula textbox, enter
[Order_Details.UnitPrice] * [Order_Details.Quantity].

3. In the New column name textbox, enter LineTotal.

4. Click OK.

Add Custom Column

Mew colamp Aame

2 I |

Custom column formuliee Snvmiiabile Covbmas
=[Order_Details.UnitPrice]*[Croer_Detadls Quantity)

Ll:-e'l'_::i:n

Leam sbcut Power Bl Desitep farmues

&' No syvlas erroes have been delecied [ Laroe

5. Rename and reorder columns in the query

In this step you finish making the model easy to work with when creating reports, by
renaming the final columns and changing their order.

1. In Query Editor, drag the LineTotal column to the left, after ShipCountry.

11
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2 Queries q f = Table.AddColumn (0" Removed Other v Query Settings
Orter_Detait Procucti [B Onder_betalivUnitprice [

M Products
W Orders

4 PROPERTIES

2.Remove the Order_Details. prefix from the Order_Details.ProductiD,
Order_Details.UnitPrice and Order_Details.Quantity columns, by double-clicking on each
column header, and then deleting that text from the column name.

6. Combine the Products and Total Sales queries

Power Bl Desktop does not require you to combine queries to report on them. Instead, you
can create Relationships between datasets. These relationships can be created on any column
that is common to your datasets

we have Orders and Products data that share a common 'ProductID’ field, so we need to
ensure there's a relationship between them in the model we're using with Power Bl Desktop.
Simply specify in Power Bl Desktop that the columns from each table are related (i.e.
columns that have the same values). Power Bl Desktop works out the direction and
cardinality of the relationship for you. In some cases, it will even detect the relationships
automatically.

In this task, you confirm that a relationship is established in Power Bl Desktop between the
Products and Total Sales queries

Step 1: Confirm the relationship between Products and Total Sales

1. First, we need to load the model that we created in Query Editor into Power Bl
Desktop. From the Home ribbon of Query Editor, select Close & Load.
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2. Power BI Desktop loads the data from the two queries.

x
Load
;i Products
Creating connection in model...
i Orders
Creating connection in model...

3. Once the data is loaded, select the Manage Relationships button Home ribbon.
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4. Select the New... button

x
Manage Relationships
Active  From: Table (Column) Ta: Table {Cohumn)
’ Orders (ProductiD) Products (ProductiD)
Maw. Autodetect.. Edt De'ete
Cose

5.When we attempt to create the relationship, we see that one already exists! As shown in the
Create Relationship dialog (by the shaded columns), the ProductsID fields in each query
already have an established relationship.

13
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Create Relationship

Select tables and columng that relate to one another

Products

ProductlD  Producthame
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b Advanced opbons /
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Carcel

5. Select Cancel, and then select Relationship view in Power Bl Desktop.

Home
e w o B2 [ B
t e
oy B LO BS | (O
Paste Get Recent Edit Refresh Text Ima
Data~ Sources ¥ Queries Box
Clipboard External Data Insert

6.  We see the following, which visualizes the relationship between the queries.
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7. When you double-click the arrow on the line that connects the to queries, an Edit
Relationship dialog appears.

Onfubuts  shipCty  Unclotel  ShipCoussy  eED  Usoves  Ousssty
WAL Sos:

EhAmy
oAbl

8. No need to make any changes, so we'll just select Cancel to close the Edit
Relationship dialog.

Practical 3: Data Visualization from ETL Process

Power Bl Desktop lets you create a variety of visualizations to gain insights from your data.
You can build reports with multiple pages and each page can have multiple visuals. You can
interact with your visualizations to help analyze and understand your data

In this task, you create a report based on the data previously loaded. You use the Fields pane
to select the columns from which you create the visualizations.

Step 1: Create charts showing Units in Stock by Product and Total Sales by Year

15
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1. Drag UnitsInStock from the Field pane (the Fields pane is along the right of the
screen) onto a blank space on the canvas. A Table visualization is created. Next, drag
ProductName to the Axis box, found in the bottom half of the Visualizations pane.
Then we then select Sort By > UnitsInStock using the skittles in the top right corer of

the visualization.

L - ol

2. Drag OrderDate to the canvas beneath the first chart, then drag LineTotal (again, from
the Fields pane) onto the visual, then select Line Chart. The following visualization is

created.

16
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3. Next, drag ShipCountry to a space on the canvas in the top right. Because you selected
a geographic field, a map was created automatically. Now drag LineTotal to the Values
field; the circles on the map for each country are now relative in size to the LineTotal
for orders shipped to that country.
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Step 2: Interact with your report visuals to analyze further

Power Bl Desktop lets you interact with visuals that cross-highlight and filter each other to
uncover further trends.

1. Click on the light blue circle centered in Canada. Note how the other visuals are
filtered to show Stock (ShipCountry) and Total Orders (LineTotal) just for Canada.

17
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Practical 4: Creating a Cube in SQL server 2012

Creating Data Warehouse

Let us execute our T-SQL Script to create data warehouse with fact tables, dimensions and
populate them with appropriate test values.

Download T-SQL script attached with this article for creation of Sales Data Warehouse or

download from this article “Create First Data Warehouse” and run it in your SQL Server.

Follow the given steps to run the query in SSMS (SQL Server Management Studio).

Open SQL Server Management Studio 2008

Connect Database Engine

Open New Query editor

Copy paste Scripts given below in various steps in new query editor window one by

o

one
5. To run the given SQL Script, press F5
6. It will create and populate “Sales DW” database on your SQL Server

Developing an OLAP Cube

For creation of OLAP Cube in Microsoft BIDS Environment, follow the 10 easy steps given

below.

Step 1: Start BIDS Environment

Click on Start Menu -> Microsoft SQL Server 2008 R2 -> Click SQL Server Business
Intelligence Development Studio.

FastStone Capture

Games

Google Drive

iBall Face2Face CHD 12.0 Webcam

Laplink PCmover

Maintenance

Microsoft Office

Microsoft Silverlight

Microsoft Silverlight 3 SDK

Microsoft SQL Server 2008

Microsoft SQL Server 2008 R2

4 Import and Export Data (32-bit)
4 Import and Export Data (64-bit)

“3 SQL Server Business Intelligence Dev

42 SQL Server Management Studio
Analysis Services
Configuration Tools
Documentation and Tutorials
Integration Services
Performance Tools -

1  Back

18


http://www.codeproject.com/Articles/652108/Create-First-Data-WareHouse
https://E-next.in
https://e-next.in

Business Intelligence LAB Manual

Step 2: Start Analysis Services Project

Click File -> New -> Project ->Business Intelligence Projects ->select Analysis Services
Project-> Assign Project Name -> Click OK
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J-dd O > R E B i R
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] Repen Server Propect Wead ) apent Medel Preject
8 Peport Server Progect |
My Tempiates - i x
Gl search Onbne Tempiates
Creste: Propect
S
Introduceng Bsres: Intetig

Create » new Analyus Serices project

Name SaeDatadestyin

Location C\Uvers Autan Docurmenty' Vsl Studo X8 progects . firowe..

Sohution Meme SvesOataleah s ¥ Create dwectory for sobtion

2 boves Lt
iy | SO, ]

Step 3: Creating New Data Source
3.1 In Solution Explorer, Right click on Data Source -> Click New Data Source
Step 3: Creating New Data Source

3.1 In Solution Explorer, Right click on Data Source -> Click New Data Source

Y o Ontatrwty s - Mrsch Viu Stude
- . ——— ...
Foe (8t Vew Promct Buld Debwg Ostabase Tooh Window ey

Gl @ 0+ | B Devslogmant » |53 % 2 Bl 5305

Ponpetas " x
Outa Sewrces
Opens =
Crante e 2
o
Name

Spaciies the name of Bhe foldes.

2 e Lt
Creating preyect SoiesDatabnwysis dwpecy - progect Cesom successtil
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3.2 Click on Next

+32 Data Source Wazard - [ s |

!
Welcome to the Data Source Wizard

|

7 Don't show this page agen

3.3 Click on New Button

&7 Dats Source Wizsnd <

Select how to define the connection
You can sebect from o number of weys in which your date source willl define its connection
A

@ Creote o deta sounce besed on an oxitting of new connecton

Data connctons: Data connecticn properies

Propedty Vahot

|
|

|
' Craati & datd sourd e Baied on snother chpect

r
&, Avehd connechon must be selected

3.4 Creating New connection

Specify Your SQL Server Name where your Data Warehouse was created
Select Radio Button according to your SQL Server Authentication mode
Specify your Credentials using which you can connect to your SQL Server
Select database Sales_ DW.

Click on Test Connection and verify for its success

Click OK.

oakrwnPE
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L Connecton
=
| Provider: | Netive OLE DENSQL Server Native Chient 100 =]
i Server name: 1
MUBIN-PC\FAIRY Q Refresh
Connection
Log onto the server
ﬁ Use Windows Authentscation
User rame & 3
Password: ~ eeesssse
7 Save my password
1 1
Connect to » database
@ Sclect or enter 2 database name: 4
Sales_DW D
| Attach » databace file:
| Doomaen ] o0 com J[ v ] )
L

3.5 Select Connection created in Data Connections-> Click Next

ss Dats Source
Select how to define the connection
stong.

© Creste o deta exinting of new

You can select from 2 number of weys in which your dats source will define #3 connection

Creste a dota source based on ancther object

| propeny Value

| intisl Catalog  Ssles DW

T e R

Data connection properties:

Dats Source  MUBIN-POFARY

Persist Secun... True
Provider SQUNCLIN0L

3.6 Select Option Inherit

source.

Use & specific Windows wser name and password

Use the service sccount

Use the credentials of the current user

[B)wnere

personation Information
ou can defing what Windows credentisls Analysis Services will use to connect to the dats
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3.7 Assign Data Source Name -> Click Finish

Previde s name and then click Finith to creste the new dats source

Dt sounce name
]

Prevew:

Connection string:

Providers SQUNCLILO 1. Data Sources MUBIN-PC\FAIRY Persist Security Infos True Passwords:User
0= saciratial Catalog=Sabes OW

’» Dats Source Lo &

Completing the Wizard v
Provide » name and then click Finish to creste the new dats source

Deta source name:
]

Preview:

Connectson strings

Providers SQUNCLILD 1. Dats Sources MUBIN-PCFAIRY.Penist Security Infos TrucPasswords;User
0= saclntial Catabogz Sales O

) |-

Step 4: Creating New Data Source View

4.1 In the Solution Explorer, Right Click on Data Source View -> Click on New Data
Source View
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Peogeties I x
[
poased Sromt sl
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=
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4.2 Click Next

Welcome to the Data Source View Wizard

Use this ward to create 2 new data source view.
You creste 2 dats source view from tables and views n a relstional detabese.
’ \ A deta source provides & umple connect:on to a relstionsl detabese. Use »

data source view for more advanced festures, such as caching metadats,
adding relationships, Creating calculations, and setting logical keys.

¥ Don't show this pege sgen

T [

4.3 Select Relational Data Source we have created previously (Sales_DW)-> Click Next

Dsta Source L

Select a Data Source
Select an exsting relational dets 30urce of Creste s new ore

Relstional dats sources: Dats source properties:
| T | @coct, Ve
Deta Source  MUBIN-PO\FARY |
Iniist Cataleg  Sales OW
| Persit Secud... True
Provider SQUNCLEDY
User D =

Mew Dats Scurce.. Advanced...

\ ... ‘Ei [ conce

4.4 First move your Fact Table to the right side to include in object list.

Hsilsble chjects Included abjects
MNarme Type Name Type

21 DimSabesPerson (dbo) Table -

2 DimProduct [dbo) Table

2 DimTiene (dbo) Table

21 DimDate (dbo) Tabie

O DimSteres (dbe) Table

3 DimCustomer (dbe) Table

ElFscorosucse (ol Taoe ] !
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Select FactProductSales Table -> Click on Arrow Button to move the selected object to Right
Pane.

4.5 Now to add dimensions which are related to your Fact Table, follow the given steps:

Select Fact Table in Right Pane (Fact product Sales) -> Click On Add Related Tables

|

= —

Select Tables and Views
Select objects from the relationsl detsbese to be included in the dets source view

Bwailable cbjects Included objects:
Narme Type Marme Type
T DimSslesPerson (dbo) Table [ FactProductSales (dbo]  Table
H pimProduct (dbe) Table
I DimTiene (dbso) Table
I DimDate (dbo) Table
 Dimszores (dbe) Table
] | B DimCustomer dbe) Table
I
|
|
' |
|
Fiter v |[ A Reloted Tables I

Show system objects

< Back Hast » Cancel

4.6 It will add all associated dimensions to your Fact table as per relationship specified in
your SQL DW (Sales_DW).

Click Next.

41 Dats Source View Wi [

Select Tables and Views

Select obyects from the relstionsl detabase to be included n the dets source view

Avaidsbie cbyects Included objects
Name Type Name Type
3 FactProductSeles (dbo Table
T DvmSslesPerson (dbo) Table
2 DmProduct (dbo) Table
T DumTiene (dbo) Table
Hl DimDate (dbo) Table
) B DimStores (doc) Table
1 B'mCustomer (dbo) Table |
[
|
|
|
Fires ) 4

Show system objects

< Back Neat » Cancel

4.7 Assign Name (SalesDW DSV)-> Click Finish

24
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(Data Source Wi

Completing the Wizard v

Previde @ name, and then click Finizh to croste the now dats source view.

Harme:
SalesDW DSV

Preview:
= o} SabecOW DSV
] FactProductSales (dbo)
1 DimSalesPerson (dbo)
] DimProduct (dbc)

2] DimStores (dbe) |
J DimCustemer {dbc) |

e ——r——r—, T |
T 0t Ven Pomt bold Osty fomu Ossbme OuaSowceiew Tooh Windw Mo
Glcd@ S R bt = 3 > T3

3 SasOW 05V Do S e
i: LAIBYE aa-
1 [owgren orgmae

Oal < T

Name

Spacts the e o e abmct
2 s o . | =

Cresting pryec SoesOotntonsys gy prepect st ek

- =)

Step 5: Creating New Cube

5.1 In Solution Explorer -> Right Click on Cube-> Click New Cube

3 O 3 Gt
(e =
G P

e
= e

o

-

2 vt

https://E-next.in
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5.2 Click Next

3 Cube Wizers -— - [ T —|

Welcome to the Cube Wizard

¥ Don't show this pege sgen

Noant Cancel

5.3 Select Option Use existing Tables -> Click Next

3 Cube Wizard - [ o |

Select Creation Method
Cubbes can be crested by uzing eusting tsbles, cresting sn empty cube, of genersting tables in
the data source.
How would you like to create the cube?
E""" enigting tbles
Craata an ampty cubs
Generste tables in the data seurce
Template:

(Mone)

Description:

Create 2 cube based on ome ef more ables in 3 data sowrce. ‘

shet e

5.4 Select Fact Table Name from Measure Group Tables (FactProductSales) -> Click
Next

3 Cube Wizard - [ = ]|
Select Measure Group Tables
Select o date source view or disgram snd then select the tables that will be used for messure
GOupE.

Data seurce view:

SalesDWN DSV -

Messure group Lables: Suggest

[@® fcpgies ]
] DimalesPerson
] DimProduct
7 DimTime
] DwmDate
T DimStores
3 DmCustomer

« Back Nt » Cancel

5.5 Choose Measures from the List which you want to place in your Cube --> Click Next

https://E-next.in
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3 Cube Wizard - Lo = -
Select Measures

Select messures that you wand o inchade in the cube

o+ Maaiure

v "
ol Sales Iveorce Number
¥l Sales Tiere Al Key

ol Quesntity

¥l Sales Total Cost

¥l Product Actual Cost

¥ wl Devistion

] ¥l Fact Product Sabes Count

5.6 Select All Dimensions here which are associated with your Fact Table-> Click Next

3 Cube Wizard - ! = -
Select New Dimensions

Select new dimensions 10 be cresed. bated on pailsble tables

| Dwmamsion
Il Dim Sales Person

410 DanSalesPrenon
¥l Dimn Customer

70 DenCustomer
¥l Dim Date

0 DenDate
L4 Dien Tima

710 DimTime
Fl Dim Stores

# 0 Dimdagres
Wil D Product

70 DemProduct

< Back Hast » Cancel

5.7 Assign Cube Name (SalesAnalyticalCube) -> Click Finish

3 Cube Wizerd - k = ———

Completing the Wizard [
Name the cube, review i3 structure. and then click Finish to save the cube

Cube rame
Salechnalyticallube
Preaew
| Meazure groups.
(sal] Fact Product Sabes
wl Sebes Invoice Number
wl Seles Time Ak Key
el Qrapntity
will Sabes Total Cost
wl Product Actul Cont
wl Dedstion
wl Fact Product Sales Count
5 Demensaans
1 O Sales Person
|2 Dien Custorner
| Dim Date
|2 Dim Time
1 Din Stoees
1% Oim Product

« Back Fanah Cancel

5.8 Now your Cube is ready, you can see the newly created cube and dimensions added in
your solution explorer.

27
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—a

Step 6: Dimension Modification

In Solution Explorer, double click on dimension Dim Product -> Drag and Drop Product
Name from Table in Data Source View and Add in Attribute Pane at left side.

) Saie:Datatnalyus - McroioR Visusl Studo ) -
Fle €t View Project Buld Debug Ostabes
S-dd Aa

b Dim Productdim [Desgnl” Saiesinalyticallube e [Desgn]’ | SalesDW O5V.dsy [Design]

e R T e T ——

Al

Craating proyect SwesDstahnalyvm dapeey - promdt cesten succenshul

Step 7: Creating Attribute Hierarchy In Date Dimension

Double click On Dim Date dimension -> Drag and Drop Fields from Table shown in Data
Source View to Attributes-> Drag and Drop attributes from leftmost pane of attributes to
middle pane of Hierarchy.

Drag fields in sequence from Attributes to Hierarchy window (Year, Quarter Name, Month
Name, Week of the Month, Full Date UK),

https://E-next.in
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V2 SslesDstaAnalysis - Microsoht Visusl Studio
'rkwv-a.mqeawoebug"“ 0 Tools Window Help
@i @ %4290 | b |Deveiopment s | P H 2 B D
| hmww %3
g ]le Owmergion Structure | [o? Attribute Relstonshios I‘rmu.m 1(;{ Erowser
s e 8
—'\.ﬁ?u|D'>lJl AP~ -
;m Dats Source View !
i .-
Date Key
Full Date UK DayOfMonth »
# Month DaySuffc
£ Month Neme Daytiame
H Quarter DoyOfeskusA B
B Quarter Name DayOfeekix
] B Veek Of Month DeyOfWeskindonth
H Year DeyOfWeskinYesr
DayOfQuarter
DayOfrear
WeekOMonth
‘eata & WeekOfQuarter
temr &rag ¥ WeekOfYear
here m
Montisme
MonthOfQuarter =
Quarter
¢ Quartertiame
Yeor
YearfName v
\ ’ 23 s
”izhvuwr

Step 8: Deploy the Cube

8.1 In Solution Explorer, right click on Project Name (SalesDataAnalysis) -- > Click

Properties
) SalesDataAnalysis - Visual Stud I HE I
File Edit View Project Build Debug Database Tools Window Help
D432 b [Oeepmen - | D F R B -
E 15 Dimension Structure uawum]l&wmm |Ic£ Browser @ »
E T 5ie5DataAnalysis IENPY
Flpalm-xamlaq- (| Edit Database
Attributes |Heratm Data Source View )| Generate Relational Schema...
. L versencs, @ TR | s owome oy
2 Ful Date LK * Yeor DayOfMonth - 3 | Process...
2 Month “ Guarter Name OuySuffx | B
% Month Name A Manth Name Dayhiame "
3 Quarter  Week OF Month DayOfieeksa Rebuild
2 Quarter Name = DayOfimekd i Bt
“ \Wesk OF Month &5 Full Date LUK DayOfieakintonth
Year Zrew levels DayOfWeekinvear Add
DayOfQuarter
DayOfresr Debug
WeekOfMonth ¥ cu
To create a new WeekORQuarter y
higrarchy, drag an Weekiifraar @S| Paste
attrbute here. Month Rename
Monthiame -
MonthOfQuarter [/ Properties
Quarter
Quar terame |
Year
Yearhiame Deployment
Completed
K} 1  Properties | 3 Deplayment Pr...
2 Eror List|
Itemi(s) Saved

8.2 Set Deployment Properties First

https://E-next.in
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In Configuration Properties, Select Deployment-> Assign Your SQL Server Instance Name
Where Analysis Services Is Installed (mubin-pc\fairy) (Machine Name\lnstance Name) ->
Choose Deployment Mode Deploy All as of now ->Select Processing Option Do Not
Process -> Click OK

s*wmmhw. | — . - i o M
Configuration: lAmw(Dcvﬁopmcﬂ ' NA . [ Configuration Manager...
Configuration Properties | '8 Option
oo Crocommapion X &)
Debugging Tranzactional Deployment False !
Deployment | Deployment Mode Deploy AN |
BY
" | Servet mubin-pc\fairy | !
l,l Database SalesDataAnalysis '
[
I
Processing Option

Specties whether Analysis Services objects should be processed when the
project is deployed.

| I [__ox—] c;—a] _Aeoly ”

8.3 In Solution Explorer, right click on Project Name (SalesDataAnalysis) -- > Click Deploy

e I S e

\&!MV«PMMD&QW!kadep
(PP~ @ & 28|90 b |Oevelopment v| F 5 0 B~ 5 |
g msmﬁe Atvbuhllehm Trandatons \ X Browser ’:_ »
Al A SsiesDatarnaiven
4 s a - -
=l®ald@-> —J-J"'S' | (§* Edt Database
Attrbutes Merarches Dats Source View (.. Generate Relstional Schemd
/ [ = Show
CE [ owmsean. ©) CECTR - | oo oy
Pl Date Yo DayOfMonth ] © &% Process..
i Month = Quarter Name DaySuff g
8 Month Name 4 Month Name Onftae <
8 Quater DayOfieckssA Rebuild
B Quarter Name B WekOfporh DoyOfiveda =
H Wieek Of Month 2 FUIDate UK CerOMeskirivonts L Depley
# Yex o leve DayOfWesdnYes ; 1 Add
DayOfQuarter o
DayOfvesr s Debug
WeekOfMonth (]
WeekOfQuarter & Cut
WeekOffeor | Paste
Month Rename
MonthName
MonthOfQuarter o L4 Properties
Quarter
Year
Yearfame . @ Deployment
e M. - Completed
4 | 0 “FProperties | g3 Deployment Pr..
r_btnc:ua
Rem(s) Seved

8.4 Once Deployment will finish, you can see the message Deployment Completed in
deployment Properties.
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[0 Sate:Datatmntysis - Micrasof Visusl Studo i T |
Fle [de View Project Build Debug Dstsbese Took Window Mep
Sle M@ A 4D 9-0- ) Decopments JRF2F -,
Y Own Dutedim [Desigol Oun Product om [Desigal | SaessnsyticaCube.cube [Designl | s x (D
g |15 Dmenson Syuchre |} Arbute Retesorshios (1§ Transssons || rowser mm g
Elssin->x oamlaq-n- s
Atrbutes Herwries Dats Source Vew 2
' - £
.. |4 Swersemty. @ (8 oo — R
n Fll Date LK . Yesr OayO™Morah !
i o “ Quarier Name :M
gm"" A Mot Nare e s
B Quarter have B Week O Month DeyOfviwelix |
] ﬁ Week Of Menth 25 B Date LXK Due yOfowed Irvior [
3 Yew e ¢ OupOM ek ln Yom
DurORQurter
DayOfvanw
VewemOMaon ™
" WeeORQuar ter
- y s WeekOffear
Menttisre
Mot O Quarter P
Qurter Statun
Quarteriane I
Yoo
Yeartiame oqh,-u
WP e
Kl S _# [ Propertes § lewwvdh
| Ermae b |
| Depley suxconded

Step 9: Process the Cube

9.1 In Solution Explorer, right click on Project Name (SalesDataAnalysis) -- > Click Process

Fle Edt View Project Buld Debug Database Tools Window Help
Slrd @& a B0 0 [Ocdoomen - F R WAL
X hmww %
id ¥ .
§JB Srucs. ng'm‘ 1§ Trodatons |1 Srowser
Belm-xamiaqxg-%
Atrdutes Merarches Data Source View
e & o, © CECTN—
# ruDstex Your OeyOMonth K
B Moot “ Quarter Name Ooylusfx
B Morth e & Mot Name Eyjtmn
B Quter P o erah DayOfWeekiSA H
B Quarter Name DavOfWesklx
B Week Of Month % Ful Date LK OayOfweekirtonth
8 vew —— OavOfWeekinfes
DuyOfQuarter
DayOften
WenOMonth
< WeekOfQuarter
— WeokOffesr
ot - Mo
Mot iame
MorOfQuarter
Quarter
Quaar terfiame
Year
Yearitame =
\ g 1 @
| Error Lt
Deploy succeeded

9.2 Click on Run button to process the Cube

https://E-next.in

31


https://E-next.in
https://e-next.in

Business Intelligence LAB Manual

& Process Database - SalesDatatnalyis

Object it
Olpect Mame Type Precess Optons
| SeeDatadnabys Datatue Precess Full

Batch Settings Sumeminy
Brocessing crder
Parpllel

Tranuachen e

Diefpit)

Dermermicn errory

Diefliuit)

Dermvemsion by emor kg path

Dief puit)

Process sffected objects

Do Aot proecinid

FRaan. Lhose

o x|

Sathnges

Impact Anabyin...

Changs Settings..

9.3 Once processing is complete, you can see Status as Process Succeeded -->Click Close to

close both the open windows for processing one after the other.

Procers Hogren
5

Dt

Regrocess

= = |

Step 10: Browse the Cube for Analysis

10.1 In Solution Explorer, right click on Cube Name (SalesDataAnalysisCube) -- > Click

Browse

https://E-next.in
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2 SalesDstahnalysis - Mirosoh Visusl Studio | Tu— T | ) e |
File Edt View Project Buld Debug Dstsbase Cube Took Window Help
- @A 4290 | b |Deveopment » | T % B~
> Dwn Date.dm (Desiga] | Dwm Product.dm [Design) | s x [SoieREpee R
g [Rco|9o. |@c. [ [BA.[@r. DA @r. (@T.[Qs L-:‘ &
: 2 S 1, SalesDataAnalysis
Elp|lupid-lu@ x+samQ-%- 5 [ Data Sources
Measures Data Source View o Sales OW.ds
2 Data Source Views &
3 SeesanalytcalCube = 2
W ] Fact Product Sales 7 Camomarid oJ3 SelesOW DSV.dsv
Cumcrar At 5 &y Cubes
b Il i caicube cunel
LL§ Open
tt': Process...
L Browse
Deploymt (] View Code %
Server: 1 %] View Designer
Database 2| view
Doy & Add Business Intelfigence...
SalesanalytcalCube
-,ums&sw Exclude From Project
|2 Om Qustomer A Cu
| O Stores 2
|& OmDste Status: <3 Copy 1
(& O Time X Delete
# | DmProduct =
o ‘9 S Properties y
. » e Properties | ¢% Deployment Progress
‘T o
& Emor List
Deploy succeeded N B .

10.2 Drag and drop measures in to Detail fields, & Drag and Drop Dimension Attributes in

Row Field or Column fields.
Now to Browse Our Cube
Product Name Drag & Drop into Column

Full Date UK Drag & Drop into Row Field
FactProductSalesCount Drop this measure in Detail area

) SwesDaatasiyis - Mcroioh Vi Suso bt L |
File B0t View Pagect Boid Detug Ooabese Cote Tookh o Hep
W@ s Bl b ) oovoonee - | I RBIED -
» ¥ [Devgnl SatPogn] - x 4
5 | @ e Srucrr | 35 Orvermninace | @ Colrmtors | 157 (B Actere | @ Purtrons [D8 Acoeowtrs () Perwecren | Trwistrs [ S 3
s
SRS L MU MY 2 seoanie | Semteeicie = g Defed 3
C T e R [y e o e Eavevon )
s - ’ < awt e E
wl Yosnses o1l
e medar tees Mgasure in Details Field ¢
ol Deeaton a 3
ot rodt Sees Courng, 3
wh Poduct Ak Com
e G by Trfone OF ily__ [abwet fiow iy [ T

https://E-next.in

33


https://E-next.in
https://e-next.in

Business Intelligence LAB Manual

Practical 5: Apply the what — if Analysis for data visualization. Design and generate
necessary reports based on the data warehouse data.

A book store and have 100 books in storage. You sell a certain % for the highest price of $50
and a certain % for the lower price of $20.

cs - F || =Ba*(1-ca)

A B C D E
» Book Store
2
3 total number of books % sold for the highest price
4 100 B0%
5
6 number of books unit profit
7 highest price 60 550
8 lower price 4ol 520
9
10 total profit| $3,300|
11

If you sell 60% for the highest price, cell D10 calculates a total profit of 60 * $50 + 40 * $20
= $3800.

Create Different Scenarios

But what if you sell 70% for the highest price? And what if you sell 80% for the highest price?
Or 90%, or even 100%? Each different percentage is a different scenario. You can use the
Scenario Manager to create these scenarios.

Note: You can simply type in a different percentage into cell C4 to see the corresponding result
of a scenario in cell D10. However, what-if analysis enables you to easily compare the results
of different scenarios. Read on.

1. On the Data tab, in the Forecast group, click What-If Analysis.

Elis s E"E ® E"E‘ B%g

Textto Flash Remowve Data  Consclidate Manage What-If Forecast
Columns  Fill  Duplicates Validation - Data Model  Analysis= Sheet
Data Tools Forecast

2. Click Scenario Manager.

s

Scenaric Manager...
Goal Seek...

Data Tahle...

34
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The Scenario Manager dialog box appears.

3. Add a scenario by clicking on Add.

Scenario Manager ? *

Scenarios:

Mo Scenarios defined, Choose Add to add scenarios.

Merge...

Changing cells:

Comment:

SO Close

4. Type a name (60% highest), select cell C4 (% sold for the highest price) for the
Changing cells and click on OK.

Add Scenario ? *

Scenario name:

805 highest

Changing cells:

scsq 5
Ctrl=click cells to select non-adjacent changing cells.

Camment:
Created by excel-easy.com on 2/21/2017

Protection

Prevent changes

[ ] Hide

Cancel

5. Enter the corresponding value 0.6 and click on OK again.

https://E-next.in


https://E-next.in
https://e-next.in

Business Intelligence LAB Manual

Scenario Values ? >

Enter values for each of the changing cells.
1 5C54 |06

Add Cancel

6. Next, add 4 other scenarios (70%, 80%, 90% and 100%).

Finally, your Scenario Manager should be consistent with the picture below:

Scenario Manager ? *
Scenarios:
&60%: highest Add..
708z highest
0% highest
90% hi§hest Delete
i
Edit...
Merge...
SUmmMmary...
L¥] _
Changing cells: |$C54
Comment: Created by excel-easy.com on 2/21,/2017
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Practical 6: Implementation of Classification algorithm in R
Programming.

Consider the annual rainfall details at a place starting from January 2012. We create an R time series
object for a period of 12 months and plot it.

# Get the data points in form of a R vector.
rainfall <-
c(799,1174.8,865.1,1334.6,635.4,918.5,685.5,998.6,784.2,985,882.8,1071)

# Convert it to a time series object.
rainfall.timeseries <- ts(rainfall,start = c(2012,1), frequency = 12)

# Print the timeseries data.
print (rainfall.timeseries)

# Give the chart file a name.
png(file = "rainfall.png")

# Plot a graph of the time series.
plot(rainfall.timeseries)

# Save the file.
dev.off ()

Output:

When we execute the above code, it produces the following result and chart —

Jan Feb Mar Apr May Jun Jul Aug Sep
2012 799.0 1174.8 865.1 1334.6 635.4 918.5 685.5 998.6 784.2
Oct Nov Dec

2012 985.0 882.8 1071.0
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Practical 7: Practical Implementation of Decision Tree using R Tool

install.packages ("party")
The package "party™ has the function ctree() which is used to create and analyze decison tree.
Syntax

The basic syntax for creating a decision tree in R is —

ctree (formula, data)

Input Data

We will use the R in-built data set named readingSkills to create a decision tree. It describes

the score of someone's readingSkills if we know the variables "age","shoesize","score" and
whether the person is a native speaker or not.

Here is the sample data.

# Load the party package. It will automatically load other
# dependent packages.
library (party)

# Print some records from data set readingSkills.
print (head(readingSkills))

When we execute the above code, it produces the following result and chart —

nativeSpeaker age shoeSize score
1 yes 5 24.83189 32.29385
2 yes 6 25.95238 36.63105
3 no 11 30.42170 49.60593
4 yes 7 28.66450 40.28456
5 yes 11 31.88207 55.46085
6 yes 10 30.07843 52.83124

Loading required package: methods
Loading required package: grid

We will use the ctree() function to create the decision tree and see its graph.

# Load the party package. It will automatically load other
# dependent packages.
library (party)

# Create the input data frame.
input.dat <- readingSkills[c(1:105),]

# Give the chart file a name.
png (file = "decision tree.png")

# Create the tree.

output.tree <- ctree(
nativeSpeaker ~ age + shoeSize + score,
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data = input.dat)

# Plot the tree.
plot (output.tree)

# Save the file.

dev.off ()
Output:-
null device

1
Loading required package: methods
Loading required package: grid
Loading required package: mvtnorm
Loading required package: modeltools
Loading required package: stats4
Loading required package: strucchange
Loading required package: zoo

Attaching package: ‘zoo’
The following objects are masked from ‘package:base’:
as.Date, as.Date.numeric

Loading required package: sandwich

1
score
p < 0.001

<38.30 >38.306

3
//;;om

< 0.001

<30.7 >30.766

/ \

Node 4 (n = 113) Node 5 (n =?) Node 6 (n =2‘1 JNode 7 (n =6.2)
(e} o o (o]

a - 08 & ~-08 © - 08 °
- 0.6 0.6 0.6
- 04 - 0.4 0.4

@ - 02 o 0.2 o 02 o
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Practical 8: k-means clustering using R

R R Console = |5
> # Apply K mean to iris and store result
> newiris <- iris
> newirisisSpecies <- NULL
> ko <- kmeans (newiris,3))
E-treans clustering with 3 clusters of sizes 62, 35, 50
Cluster means:
Sepal.Length Sepal.Width Petal.Length Petal.Width
1 5.901613 2.7458357 4.393545 1.433571
2 6.850000 3.073654 5.742105 2.071053
3 5.006000 3. 428000 1.462000 0.246000
Clustering vector:

[1] 3 3 3 3 3 33 3 33 3 3333333333333 333 333333333333 3333333
(4?7 3 3s%112111111111111111111111111211111111111111
[93] 1 1111111212222 1222322211z2z2221=21z212:21122%2=2:212z22z2222

[139] 1 2 2 2122 212 2 1
Within cluster sum of sguares by cluster:
[1] 22.820297 23.87947 15.15100
(hetween 3% / total 55 = 55.4 %)
Avgilable compohnents:
[1] "eluster™ foenters™ "totss" "withinss"™ "tot.withinss™ "hetweenss™
[7] "size"™ "iter™ "ifzulc"
Compare the Species label with the clustering result
‘R R Consale =liE ==

> HCompare the Species lakel with the clustering result
> takble (irisiSpecies, kefcluster)

1=y 3
setosa o 0 5o
versicolor 485 2 0
rirginica 14 36 0

B

Plot the clusters and their centre

# Plot the clusters and their centers
plotinewiris[c("3epal.Length™, "Sepal. Tidth™) ], col=kcicluster)
points (kofcenters[, o ("3epal.Length®™, "Sepal.Width™)],col=1:3, pch=58, cex=Z2)

WO W

R R Consale EI@
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Practical 9: Prediction Using Linear Regression

In Linear Regression these two variables are related through an equation, where exponent (power) of
both these variables is 1. Mathematically a linear relationship represents a straight line when plotted as
a graph. A non-linear relationship where the exponent of any variable is not equal to 1 creates a curve.

y = ax + b is an equation for linear regression.
Where, y is the response variable, x is the predictor variable and a and b are constants which are called
the coefficients.

A simple example of regression is predicting weight of a person when his height is known.
To do this we need to have the relationship between height and weight of a person.

The steps to create the relationship is —

o Carry out the experiment of gathering a sample of observed values of height and
corresponding weight.

o Create a relationship model using the Im() functions in R.

« Find the coefficients from the model created and create the mathematical equation
using these

e Get a summary of the relationship model to know the average error in prediction.
Also called residuals.

o To predict the weight of new persons, use the predict() function in R.

Input Data

Below is the sample data representing the observations —

# Values of height
151, 174, 138, 186, 128, 136, 179, 163, 152, 131

# Values of weight.

63, 81, 56, 91, 47, 57, 76, 72, 62, 48

Im() Function

This function creates the relationship model between the predictor and the response variable.

Syntax

The basic syntax for Im() function in linear regression is —

Im(formula,data)
Following is the description of the parameters used —

« formula is a symbol presenting the relation between x and y.
« data is the vector on which the formula will be applied.

Create Relationship Model & get the Coefficients
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x <- c(151, 174, 138, 186, 128, 136, 179, 163, 152, 131)
y <- c(63, 81, 56, 91, 47, 57, 76, 72, 62, 48)

# Apply the 1lm() function.
relation <- 1lm(y~x)

print (relation)
When we execute the above code, it produces the following result —

Call:
Im(formula = y ~ x)

Coefficients:
(Intercept) X
-38.4551 0.6746

Get the Summary of the Relationship

x <- c(151, 174, 138, 186, 128, 136, 179, 163, 152, 131)
y <- c(63, 81, 56, 91, 47, 57, 76, 72, 62, 48)

# Apply the 1Im() function.
relation <- 1lm(y~x)

print (summary (relation))
When we execute the above code, it produces the following result —

call:
Im(formula = y ~ x)

Residuals:
Min 10 Median 30 Max
-6.3002 -1.6629 0.0412 1.8944 3.9775
Coefficients:
Estimate Std. Error t value Pr(>|t])
(Intercept) -38.45509 8.04901 -4.778 0.00139 =*=*
X 0.6740601 0.05191 12.997 1.16e-06 **x*

Signif. codes: 0 ‘***’ (0.001 ‘**’ 0.01 *" 0.05 *.” 0.1 Y"1

Residual standard error: 3.253 on 8 degrees of freedom
Multiple R-squared: 0.9548, Adjusted R-squared: 0.9491
F-statistic: 168.9 on 1 and 8 DF, p-value: 1.164e-06

predict() Function

Syntax

The basic syntax for predict() in linear regression is —
predict (object, newdata)

Following is the description of the parameters used —

o object is the formula which is already created using the Im() function.
e newdata is the vector containing the new value for predictor variable.
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Predict the weight of new persons

# The predictor vector.
x <- c¢(151, 174, 138, 186, 128, 136, 179, 163, 152, 131)

# The resposne vector.
y <- c(63, 81, 56, 91, 47, 57, 76, 72, 62, 48)

# Apply the 1m() function.
relation <- 1lm(y~x)

# Find weight of a person with height 170.
a <- data.frame(x = 170)

result <- ©predict(relation,a)

print (result)

Result:
1
76.22869

Visualize the Regression Graphically

# Create the predictor and response variable.

x <- c(151, 174, 138, 186, 128, 136, 179, 163, 152, 131)
y <- c(63, 81, 56, 91, 47, 57, 76, 72, 62, 48)

relation <- 1lm(y~x)

# Give the chart file a name.
png(file = "linearregression.png")

# Plot the chart.
plot(y,x,col = "blue",main = "Height & Weight Regression",

abline (Im(x~y)),cex = 1.3,pch = 16,xlab = "Weight in Kg",ylab

Cm")

# Save the file.
dev.off ()

output:

Height & Weight Regression

Heightin cm
140 160 170 180

140

130

‘Weightin Kg
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Practical 10: Data Analysis using Time Series Analysis

Time series is a series of data points in which each data point is associated with a timestamp.
A simple example is the price of a stock in the stock market at different points of time on a
given day. Another example is the amount of rainfall in a region at different months of the
year. R language uses many functions to create, manipulate and plot the time series data.
The data for the time series is stored in an R object called time-series object. It is also a R
data object like a vector or data frame.

The time series object is created by using the ts() function.

Syntax

The basic syntax for ts() function in time series analysis is —

timeseries.object.name <- ts(data, start, end, frequency)
Following is the description of the parameters used —

e data is a vector or matrix containing the values used in the time series.
e start specifies the start time for the first observation in time series.

e end specifies the end time for the last observation in time series.

e frequency specifies the number of observations per unit time.

Except the parameter "data” all other parameters are optional.
Example

Consider the annual rainfall details at a place starting from January 2012. We create an R
time series object for a period of 12 months and plot it.

# Get the data points in form of a R vector.
rainfall <-
c(799,1174.8,865.1,1334.6,635.4,918.5,685.5,998.6,784.2,985,882.8,1071)

# Convert it to a time series object.
rainfall.timeseries <- ts(rainfall,start = c(2012,1),frequency = 12)

# Print the timeseries data.
print (rainfall.timeseries)

# Give the chart file a name.
png(file = "rainfall.png")

# Plot a graph of the time series.
plot (rainfall.timeseries)

# Save the file.
dev.off ()
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Output:-

Jan Feb Mar Apr May Jun
2012 799.0 1174.8 865.1 1334.6 635.4

Oct Nov Dec
2012 985.0 882.8 1071.0

T T T T T

2012.0 20122 20124 2012.6 20128
Time

Jul
918.5

Aug
685.5

Sep
998.6

784.2
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Practical 11: Data Modelling and Analytics with Pivot Table in Excel

Data Model is used for building a model where data from various sources can be combined by
creating relationships among the data sources. A Data Model integrates the tables, enabling
extensive analysis using PivotTables, Power Pivot, and Power View.

A Data Model is created automatically when you import two or more tables simultaneously
from a database. The existing database relationships between those tables is used to create the
Data Model in Excel.

Step 1 — Open a new blank Workbook in Excel.

Step 2 — Click on the DATA tab.

Step 3 — In the Get External Data group, click on the option From Access. The Select Data
Source dialog box opens.

Step 4 — Select Events.accdb, Events Access Database file.

(url:/ https://feschools.instructure.com/courses/373/files/10607)

DATA
[ | -
o ™ Y 3
] From Access
a
Select Data Source -
Dialog Box . .m0

Events T P~y
Access Database File [ ]

Step 5 — The Select Table window, displaying all the tables found in the database, appears.
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I
4

Select Table

Tables in the Events
Database

e sate ¥ b Lo -

R
b

1

aa

Step 6 — Tables in a database are similar to the tables in Excel. Check the ‘Enable selection
of multiple tables’ box, and select all the tables. Then click OK.

| v )
a o i1 Y g
" ( -
Enable selectionof .
multiple tables _-
All Tables Selecte o e il 3
Lde S R e AL e e )

Step 7 — The Import Data window appears. Select the PivotTable Report option. This option
imports the tables into Excel and prepares a PivotTable for analyzing the imported tables.

Notice that the checkbox at the bottom of the window - ‘Add this data to the Data Model’
selected and disabled.

https://E-next.in
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|
4

mport Table Pivot Table

Report

Add this Data to
the Data Table

Step 8 — The data is imported, and a PivotTable is created using the imported tables.

Pivot Table Fields
s e e Pivot Table

::::::

Explore Data Using PivotTable

Step 1 — You know how to add fields to PivotTable and drag fields across areas. Even if you
are not sure of the final report that you want, you can play with the data and choose the best-
suited report.

In PivotTable Fields, click on the arrow beside the table - Medals to expand it to show the
fields in that table. Drag the NOC_CountryRegion field in the Medals table to the
COLUMNS area.

Step 2 — Drag Discipline from the Disciplines table to the ROWS area.
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Step 3 — Filter Discipline to display only five sports: Archery, Diving, Fencing, Figure
Skating, and Speed Skating. This can be done either in PivotTable Fields area, or from the
Row Labels filter in the PivotTable itself.
Step 4 — In PivotTable Fields, from the Medals table, drag Medal to the VALUES area.

Step 5 — From the Medals table, select Medal again and drag it into the FILTERS area.

[

Cowt of Muds! (slams Lotets
how T ARG ALS AUT BEL BUR SOW BUL CAN O8N CUS DEN LOF DV DS S0 Tin TRA TR GBR DN GER GRE MUY TeA A W DA ROR MICE D NOR POL MK SOW MUt 6
FoRps . o )

b |

v i . « " I » » ) 3
Gt L (N N I U AR I D A R B R DR N R BRI D U R AR TN L R B

PivotTable

Step 6 — Click the dropdown list button to the right of the Column labels.
Step 7 — Select Value Filters and then select Greater Than...

Step 8 — Click OK.

L
Veda

~ Dropdown next to Column Labels

§OALST BEL SR 0N SR AR O CUR RN DY DN AR T T TR TR G G G0 G R A TR P RAZ MOM AN WED MO RO PR SOW M 4
.o A AN

b (vt of Mode Cbwnn Lot

lValue Filters | [

, L "
(E I I A R R B BN R T R B BN B R R TEE LI NN R R )

Greater Than...

The Value Filters dialog box for the count of Medals is greater than appears.
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Step 9 — Type 80 in the Right Field.

Step 10 — Click OK.

L S
- _ - P . b v “
: 2 Y B
.—‘——
- . M
b et of M € e ]
B AN AR AT L LR O O TN RN LR D D R RLA TR s TR P R LR O R R R TR R AT IR MR WD R R R e e
1--" ~
Toranyg ’ - ’ LR SRR - ’ » . "
o mating n o
4 woing ] a1 ' Ricd ) b tormianhmms - " - )
ot Ll L] »n -.» ] ] L AR Sl | et - | ” oMo - ] e ]
Value Filters Type 80
Dialog Box

The PivotTable displays only those regions, which has more than total 80 medals.

_ - . [ . - [— |
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PivotTable displaying Regions with
total no. of Medals Greater Than 80

Create Relationship between Tables

Relationships let you analyze your collections of the data in Excel, and create interesting and
aesthetic reports from the data you import.

Step 1 — Insert a new Worksheet.

Step 2 — Create a new table with new data. Name the new table as Sports.
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:‘;w;" » New Data Table

......

New Worksheet

Step 3 — Now you can create relationship between this new table and the other tables that

already exist in the Data Model in Excel. Rename the Sheetl as Medals and Sheet2 as
Sports.

On the Medals sheet, in the PivotTable Fields List, click All. A complete list of available
tables will be displayed. The newly added table - Sports will also be displayed.

[N

- —
Coment ol Whodel Catnmmn abuty

D s . AN OO PRA GUR N A LD MOR BOL SN LS LA S Rensd

' “ . ' '
15 o Lt at L R T LR RETTEE LA TR -

Table - Sports

Step 4 — Click on Sports. In the expanded list of fields, select Sports. Excel messages you to
create a relationship between tables.
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Step 6 — To create the relationship, one of the tables must have a column of unique, non-
repeated, values. In the Disciplines table, SportID column has such values. The table Sports
that we have created also has the SportID column. In Table, select Disciplines.

Step 7 — In Column (Foreign), select SportID.

Step 8 — In Related Table, select Sports.

Step 9 — In Related Column (Primary), SportID gets selected automatically. Click OK.

Step 10 — The PivotTable is modified to reflect the addition of the new Data Field Sport.
Adjust the order of the fields in the Rows area to maintain the Hierarchy. In this case, Sport
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should be first and Discipline should be the next, as Discipline will be nested in Sport as a
sub-category.

= B - 4 — = T
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Practical 12: Data Analysis and Visualization using Advanced Excel

Power View is a feature of Microsoft Excel 2013 that enables interactive data exploration,
visualization, and presentation encouraging intuitive ad-hoc reporting.

Create a Power View Sheet

Make sure Power View add-in is enabled in Excel 2013.

Step 1 — Click on the File menu and then Click on Options.

+ ASd » Paew

Options

The Excel Options window appears.
Step 2 — Click on Add-Ins.
Step 3 — In the Manage box, click the drop-down arrow and select Excel Add-ins.

Step 4 — All the available Add-ins will be displayed. If Power View Add-in is enabled, it
appears in Active Application Add-ins.
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4 e
L 5 " oe . r
¢ ¥ » .o te . . -
o e=—— Add-ins
- i —— Active Application Add-ins
" (N y— oo sl ey R
: S wer View —
— ] e e ot Excel Options
V.7 N P S———— P Window
. Manage Excel Adf:l-ins

If it does not appear, follow these steps —

Step 1 — In the Excel Options Window, Click on Add-Ins.

Step 2 — In the Manage box, click the drop-down arrow and select COM Add-ins
Step 3 — Click on the Go button. A COM Add-Ins Dialog Box appears.

Step 4 — Check the Power View Check Box.

Step 5 — Click OK.

[ ] =
S Rou == - —— — - » » I el
LS v . ‘ . . . - - . . h . »

I
» ’

U e e ——— (ot —
:!.;T;*— L= COM Add-Ins
- ot e e " Dialog Box
- IPOWOI View e
waaks - ~ . - Pouw P ma Tt a

Now, you are ready to create the Power View sheet.

Step 1 — Click on the Data Table.

https://E-next.in
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Step 2 — Click on Insert tab.

Step 3 — Click on Power View in Reports Group.

o ] +—s INSERT tab .
’ . S - 1 " ..‘ >, [ ) v ) - !
o BWi B BTST «—— Power View k
Reports Group

AT

An Opening Power View window opens, showing the progress of Working on opening Power View
sheet.

| s | v ves e - —_n
3 - o o Ny " L ; 3
» L Hia~—onl " Y A=
I T e
Opening Power View
i R Window

1t

The Power View sheet is created for you and added to your Workbook with the Power

View. On the Right-side of the Power View, you find the Power View Fields. Under the
Power View Fields you will find Areas.

In the Ribbon, if you click on Design tab, you will find various Visualization options.
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n e Design tab
" Power View Fields

Visualization Filters —

Options

. «—— Power View
§ Areas

.., = Power View Sheet

Create Charts and other Visualizations

For every visualization you want to create, you start on a Power View sheet by creating a
table, which you then easily convert to other visualizations, to find one that best illustrates
your Data.

Step 1 — Under the Power View Fields, select the fields you want to visualize.

Step 2 — By default, the Table View will be displayed. As you move across the Table, on the
top-right corner, you find two symbols — Filters and Pop out.

Step 3 — Click on the Filters symbol. The filters will be displayed on the right side. Filters
has two tabs. View tab to filter all visualizations in this View and Table tab to filter the
specific values in this table only.

i W Power View Fields
Filters

Filters _ . . —— View— +—Table

Table View
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Visualization — Matrix

A Matrix is made up of rows and columns like a Table. However, a Matrix has the following
capabilities that a Table does not have —

e Display data without repeating values.

e Display totals and subtotals by row and column.
e With a hierarchy, you can drill up/drill down.

Collapse and Expand the Display
Step 1 — Click on the DESIGN tab.
Step 2 — Click on Table in the Switch Visualization Group.

Step 3 — Click on Matrix.

o] +——Pesign tab

_+—Table > g oo
«— Switch Visualization Group

~—Matrix "

The Matrix Visualization appears.
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+— Matrix Visualization

Visualization — Card

You can convert a Table to a series of Cards that display the data from each row in the table
laid out in a Card format, like an index Card.

Step 1 — Click on the DESIGN tab.
Step 2 — Click on Table in the Switch Visualization Group.

Step 3 — Click on Card.

9 —Deslgn tab

.. —Table s .l ess
. -~— Switch Visualization Group

+— Card

The Card Visualization appears.
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~— Card Visualization

Visualization — Charts

In Power View, you have a number of Chart options: Pie, Column, Bar, Line, Scatter, and
Bubble. You can use several design options in a chart such as showing and hiding labels,
legends, and titles.
Charts are interactive. If you click on a Value in one Chart —

« the Value in that chart is highlighted.

« All the Tables, Matrices, and Tiles in the report are filtered to that Value.

o That Value in all the other Charts in the report is highlighted.
The charts are interactive in a presentation setting also.
Step 1 — Create a Table Visualization from Medals data.
You can use Line, Bar and Column Charts for comparing data points in one or more data
series. In these Charts, the x-axis displays one field and the y-axis displays another, making it

easy to see the relationship between the two values for all the items in the Chart.

Line Charts distribute category data evenly along a horizontal (category) axis, and all
numerical value data along a vertical (value) axis.

Step 2 — Create a Table Visualization for two Columns, NOC_CountryRegion and Count
of Medal.

Step 3 — Create the same Table Visualization below.
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- «—— Table Visualization

' «— Table Visualization

Step 4 — Click on the Table Visualization below.

Step 5 — Click on Other Chart in the Switch Visualization group.

Step 6 — Click on Line.

.= Otfjer Chart
- = Line

Switch :
Visualization
Group

«— Table Visualization

«— Table Visualization

The Table Visualization converts into Line Chart Visualization.

https://E-next.in
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[/

«~— Table Visualization

«— Line Chart Visualization

In a Bar Chart, categories are organized along the vertical axis and values along the
horizontal axis. In Power View, there are three subtypes of the Bar Chart: Stacked, 100%
stacked, and Clustered.

Step 7 — Click on the Line Chart Visualization.

Step 8 — Click on Bar Chart in the Switch Visualization Group.

Step 9 — Click on the Stacked Bar option.

-+ BarChart
+— Stacked Bar

+—— Table Visualization

+«— Line Chart Visualization

The Line Chart Visualization converts into Stacked Bar Chart Visualization.

https://E-next.in
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+——  Table Visualization

. «—— Stacked Bar Chart Visualization

Step 10 - In the Power View Fields, in the Medals Table, select the Field Gender also.

ot

«— Stacked Bar Chart Visualization

Step 11 - Click on one of the bars. That portion of the bar is highlighted. Only the row containing the

Data specific to the selected bar is displayed in the table above.

https://E-next.in
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Row containing Data specific- -
G - = to the Bar selected

Selected
Bar

You can use the column charts for showing data changes over a period of time or for
illustrating comparison among different items. In a Column Chart, the categories are along
the horizontal axis and values are along the vertical axis.

In Power View, there are three Column Chart subtypes: Stacked, 100% stacked, and
Clustered.

Step 12 — Click on the Stacked Bar Chart Visualization.
Step 13 — Click on Column Chart in the Switch Visualization group.

Step 14 — Click on Stacked Column.

flo— Column Chart

% +— Stacked Column

«~—— Table Visualization

«— Stacked Bar Chart Visualization

The Stacked Bar Chart Visualization converts into Stacked Column Chart Visualization.

65

https://E-next.in


https://E-next.in
https://e-next.in

Business Intelligence LAB Manual

+—— Table Visualization

— Stadwd Column Chart Visualization
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You can have simple Pie Chart Visualizations in Power View.
Step 1 — Click on the Table Visualization as shown below.
Step 2 — Click on Other Chart in the Switch Visualization group.

Step 3 — Click on Pie as shown in the image given below.

- ‘ve . " ans P e . Posaran

+— Table Visualization

SIZE Box ——

=. +— Legend
COLOR Box ——

‘ +—— Pie Chart Visualization
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