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WHY DO WE NEED DATABASE? (1)

e You want to store your employee phone numbers. What
will you do?
e What if?
* You have a company with 100000+ employees across
the globe.
e You want to add these information
e Job name
e Job description
e Min/max salary for the job
e Working location
e |ocation telephone



WHY DO WE NEED DATABASE? (2)

e \When we have more complicate question to ask.
e \WWhen there are a lot of information and there are
many duplicate information.



TYPE OF DATABASE

e Three Types of Database
e Relational
e Multidimensional
e NoSQL

e Relational databases is most common




BIG PLAYERS

e Oracle
e Oracle DB = Leading in the Market.
e MySQL = Free
e SAP
e Microsoft
e Access = Personal/Small Data.
e Microsoft SQL Server = Enterprise/Big Data.



RELATIONAL DATABAS

e Data in tables
e Define relation between tables.

e Primary key is unique for each record (row)




DATABASE TERMINOLOGIES

e Databases have three main components;
e Fields
e Store each category of information
e Displayed in columns
e Records
e Group of related fields
e Tables (or files)
e Group of related records



FIELD (COLUMN)

-

Titles - Microsoft Access o B 2R

» Titlel ~ Title ~  Description - EducationRequire ~ MinimumSala ~ MaximumSalal ~ Click to Add ~

@ T01 ccountRep A marketing pc Four year degree $25,000 $75,000

o T02 anager A supervisory [ Four year degree $50,000 $150,000

o TO3 rainee An entry-level Two year degree $18,000 $25,000

s

2

= _ _

2 |l Record: 4 1o0f3 [ Tl 2 (< No Filter | Search
Datasheet View |ﬁ @ %




RECORD (ROW

r

@ Titles - Microsoft Access o = b3
» Titlel ~ Title ~  Description -~ EducationRequire ~ MinimumsSala ~ | MaximumSalal ~ | Click to Add ~
o .
=
a
c
2
T
2
z
— JI Record: 4 10of3 P M» {< No Filter Search
Datasheet View | (@3 @ » "




TABLE (ENTITY)

o B 2R

Titlel ~ Title

T01 Account Rep
T02 Manager
T03 Trainee

A marketing pc Four year degree
A supervisory  Four year degree

$25,000
$50,000
$18,000

$75,000
$150,000
$25,000

An entry-level Two year degree

Navigation Pane ¥

Record: 4 10f3 [ S (< No Filter | Search

~ Description ~ EducationRequire ~ MinimumSala ~ MaximumSalal ~

Wick to Add ~

Datasheet View |
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NEW TABLE IN MICROSOFT ACCESS

LR R Microsoft Access B R

()

mme Create ata Database Tools (A 9

o = 1 .
D EEm REESOE g8t R
t oy === fasia] ~ :: l__ @
Application | Table Table SharePoint  Query Query Form Form Blank Report Report Blank Macro P
Parts Design Lists » Wizard Design Design Form % Design Report \_j
Templates A Zﬁgles Queries Forms Reports Macros & Code
»
Data First | | | |Define Field First
c
&
=
2
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T
2
=
T
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Ready




META DATA

MS ACCESS

- n
@“ H9 -t~ |5 Tablel - Microsoft Access TableTools o B 2
Home Create External Data Database Tools Design 6@ oF R

E ¥ Primary Key j‘ﬁ _la =! _q ..g
\ Builder - o = S mm—
View Property Indexes @ Create Data Rename/Delete Relationsnips
. ’jv Test Validation Rules @ Sheertty Macro Macro M
Views Tools Show/Hide Field, Record & Table Events
» Field Name Data Type Description -~
v

Field Properties

General Lookup

Navigation Pane

A field name can be up to 64 characters long,
including spaces. Press F1 for help on field
names.

Design view. F6 = Switch panes. F1 = Help.

maai,




META DATA (DBEAVER)

Ell Columns

03 Keys

Foreign Keys
Indexes
References
Triggers
DDL

Virtual

|
Column Name

|
|
|
|
|
|
|

ID

Firsthame
Lastname
LocationID
TitlelD
Salary
Gender
Performance

#|Data Type Length| Not Null

INTEGER
TEXT
TEXT
TEXT
TEXT
REAL
INTEGER
TEXT

—_— ey ey ey ——y
el bl b bd bd bd d  Ged

| Auto Increment |

[v]




COMMON DATA TYPES

Data Type Used to Store Examples
Text Short text with maximum length limit |John Doe
Number Numbers 2901 or 3.499
Yes/No Boolean False/ True or 0/ 1
Date & Time |Dates 2/21/2016
Memo Long text with no limit ig,agg f’%’ﬁ ZSh this exercise so |
Calculated Formula Grade * Credit
Attachment |Files Document, Picture

Hyperlink Hyperlink to a Web page Google.com




SWITCH BETWEEN DESIGN AND VIEW

7

@A)l | 9 - - |5 Table2 - Microsoft A...

able 100I1s [ @ %

Home Create External D Database” Fields’ Table & @ = & =

@A)l | @ - - |5 Table2 - Microsoft Access

Home | Create External Data Database Too Design’ (A 0 o B R

|1aDl o BEOR

Q i+ - ———— = 3 :
o aB 12 - R 2] | H |F 5 &7 | & =
== = =
View Text Number Currency .. Properties Formatting Field View Tools | property Indexes  Field, Record & Relationships
= =" - - Validation ~ - = Sheet Table Events ~ v
Views Add & Delete Views Show/Hide
5 ~. LocationlD ~ ’ Location =~ Address -~ 5 Field Name \ Data Type ‘escriptio |«
| 5 L01 Atlanta 450 Peachtree GA i’ AutoNumber =
] 6 L02 Boston 3 Commons Bh MA | LocationID ‘ Text. b
] 7 L03 Chicago 500 Loop Highv IL Field Properties
| 8 L04 Miami 210 Biscayne Bl FL 2 | | General [Lookup
(-] P (New) 8 | | Field Size L
-E .s New Values Ir
'g ‘é‘ Format A field name can be up to 64 characters long,
< = Caption including spaces. Press F1 for help on field
T [ Indexed Yi names.
= = Smart Tags
Text Align G
Record: M < 1of4  » M b | W NoFilter | Search [ «Tm] [»
Datasheet View | | W Design view. F6 = Switch panes. F1 = Help. | 2] [t_l,. .




PRIMARY KEY (PK)

e Row must be unique!

e Database must be able to tell rows apart quickly to be
fast

e Find fields (columns) that together will be unique and
set them to be primary key.

e Can be set in Design mode



SET PK IN MICROSOFT ACCESS

e
@“ H9--~-|= Table2 - Microsoft Access Table Tools = B R
Home Create External Data Database Tools Design (A 0 o e 23

p Ermwis) =@ ez B3 2 S EE
== | S\ Builder = hd - = ==
View g o Property Indexes | Create Data Rename/Delete = Relationships Object
- A Test Validation Rules 50 | sheet Macros Macro Dependencies
Views Tools Show/Hide Field, Record & Table Events Relationships
» Field Name Data Type Description -
¥ D AutoNumber =
| LocatidnID Text
| Location Text
|Address Text
CHAatn TrAwvd b
Field Properties
General |Lookup
[}
g Field Size Long Integer
= New Values Increment
_E Format
S Caption
o Indexed Yes (No Duplicates)
R Smart Tags A field name can be up to 64 characters long,
= Text Align General including spaces. Press F1 for help on field
names.
Design view. F6 = Switch panes. F1 = Help. | 27 @ v




SET PK IN SQLITE (DBEAVER)

Constraint

Create unique constraint for table "Employees"

Table: Employees
Name: Employees_PK

Type: PRIMARY KEY

Columns:

Column ‘#| Type

v ID 1INTEGER
Firstname TEXT
Lastname TEXT
LocationID TEXT
TitlelD TEXT

Salary REAL
Gender INTFGFR

Clear All




IMPORT & EXPORT DATA (1)
/]

g N
@I = R R \/J Microsoft Access o B3 SR
mome Create External Data Database Tools a o

:;a \ - ﬁ \E ﬁ o] Text File ﬂ % 'I? < XMLFile  [A] Access i

‘ - : A ,, i -

‘ 2~z »®3 XML File » S 3 poF or xps @)y word Merge

Saved Linked Table Excel Access ODBC | Saved Excel Text . = Collect
Imports Manager Database %#i More ~ Exports File (0)=J E-mail &2» More ~ Data -

Import & Link Export

Tables @ «

E Employees

&3 Locations

_1 Table1

B4 Table2

B3 Titles

Ready

LY r




IMPORT & EXPORT DATA (2

Get External Data - Excel Spreadsheet @

Select the source and destination of the data

Specify the source of the data.

File name: | ¢:\Users\Ruj\Documents)

Spedcify how and where you want to store the data in the current database.

@ Import the source data into a new table in the current database.

If the specified table does not exist, Access will create it. If the specified table already exists, Access might overwrite its contents
with the imported data. Changes made to the source data will not be reflected in the database.

() Append a copy of the records to the table: | oczations

If the specified table exists, Access will add the records to the table. If the table does not exist, Access will create it. Changes made
to the source data will not be reflected in the database.

() Link to the data source by creating a linked table.

Access will create a table that will maintain a link to the source data in Excel. Changes made to the source data in Excel will be
reflected in the linked table. However, the source data cannot be changed from within Access.

Ok Cancel




IMPORT &

- XPORT

DATA

=3 Import Spreadsheet Wizard

@ Show Worksheets

(*) Show Named Ranges

Sample data for worksheet ‘Employees'.

Your spreadsheet file contains more than one worksheet or range. Which worksheet or range would you like?

1 li:‘.mployeeID astName LocationID [TitleID [Salary ender [Performance iI
-2—10000 Milgrom .02 T02 57,500.00 Average
?11111 dams .01 TO03 19,500.00 Average
T.?OOOO ohnson .03 Tol1l 47,500.00 Good
?22222 oulter .01 T02 100,000.00 Good
?30000 Marlin .04 T02 125,000.00 Good
733333 mith .03 rTol 42,500.00 M Lverage
T-‘}OOOO Manin .02 Tol 49, 500.00 Average
744444 mith .01 rTol 65,000.00 Good
ESOOOO rown .01 TO3 18,500.00 M Pooxr
ESSSSS rank .04 rTol 75,000.00 M Good
12160000 ubin .02 TO1 45,000.00 Average
1366666 harles .02 TOl1 40,000.00 M Pooxr

14[70000 damson .03 T02 52,000.00 M Pooxr ﬂ
R 2

~ T

3




IMPORT &

- XPORT

DATA

A

>
=3] Import Spreadsheet Wizard

Microsoft Access can use your column headings as field names for your table. Does the first
row spedified contain column headings?

[V[First Row Contains Column Headings

Y

EmployeelD |[LastName |[FirstName [LocationID |[TitlelID |Salary Gender |Performance

1 10000 Milgrom [Pamela .02 TO02 57,500.00 Lverage i‘
711111 Rdams Jennifer [LO1 TO03 19,500.00 Average

?20000 yohnson (James .03 TO1l 47,500.00 Good

122222 Coulter [racey .01 T02 100,000.00 Sood

5 30000 Marlin Billy .04 T02 125,000.00 M Good

?33333 Smith Mark .03 TO1 42,500.00 M Lverage

740000 Manin Ann .02 TO01 49,500.00 LAverage

?44444 Smith rancine [LO1 TO1 65,000.00 Good

TSOOOO Brown ark .01 TO3 18,500.00 Poor

555555 rank ernon .04 TO1 [75,000.00 Good

H60000 ubin atricia |[LO2 TO1 45,000.00 Lverage

£66666 harles enneth .02 TO1 40,000.00 M Pooxr

13[70000 damson avid .03 TO02 52,000.00 M Poor

577777 arder elly .03 TO01 38,500.00 Average LI
R 2

Cancel | | <Back | [ mNext> | [ Ensh |




IMPORT & EXPORT DATA

=5] Import Spreadsheet Wizard

You can specify information about each of the fields you are importing. Select fields in the area below. You can then modify field
information in the 'Field Options' area.

Field Options
Field Name: Data Type: Text [

Indexed: Yes (Duplicates OK) E| (] Do not import field (Skip)

FirstName [LocationID |TitlelD |Salary Gender |Performance
Pamela .02 ro2 57,500.00 [ Average
Jvennifer [LO1 TO3 19,500.00 [ Average
jJames .03 Tol 47,500.00 M Food
Tracey .01 T02 100,000.00 |F Good
Billy .04 ro2 125,000.00 M Food
Mark .03 Tol 42,500.00 M Average
Ann .02 Tol 49,500.00 | Average
Francine [LO1 Tol 65,000.00 | Good
Mark .01 T03 18,500.00 M Poor
Vernon .04 Tol 75,000.00 M Good
Patricia |[LO2 rol 45,000.00 | Average
Kenneth .02 Tol 40,000.00 M Pooxr
Dawvid .03 T02 52,000.00 M Poor
Kelly .03 rTol 38,500.00 | Average

Cancel ] [ < Back ] [ Next > ] [ Finish




IMPORT & EXPORT DATA

-

=3| Import Spreadsheet Wizard &3
Microsoft Access recommends that you define a primary key for your new table. A primary key is used to
= uniquely identify each record in your table. It allows you to retrieve data more quickly.
| RET R
2 % RRR Ran
: ::: ::: ::: *) Let Access add primary key.
& ik xxk XXX @ Choose my own primary key. [EmployeelD E]
(7) No primary key. -
EmployeelD |LastName |FirstName |LocationID |TitlelID |Salary Gender |[Performance
10000 Pamela .02 rTo2 57,500.00 [F Average i|
11111 Jennifer [LO1 T03 19,500.00 [F Average
ijames .03 To1l 47,500.00 M Good
“““““ Tracey .01 ro2 100,000.00 [F Good
””””” Billy .04 ro2 125,000.00 M Good
33333 Mark .03 T01 42,500.00 M Average
..... Ann .02 To1l 49,500.00 [F Average
.... Francine [LO1 Tol 65,000.00 [F Good
Mark .01 TO03 18,500.00 M Poor
Vernon .04 Tol 75,000.00 M Good
0000 Patricia |[LO2 To1l 45,000.00 [ Average
_____ Kenneth .02 To1l 40,000.00 M Pooxr
””” Dawvid .03 T02 52,000.00 M Poor
77777 Kelly .03 rTol1l 38,500.00 [F Average Ll
2
Cancel ] [ < Back ] [ Next = ] [ Finish ]
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RELATIONSHIP

e Define relationship to make querying easier
e Tell how database can look up more info from other
tables



TYPE OF RELATIONSHIPS

e One-to-one
e For each record in a table, there is only one
corresponding record in a related table
e One-to-many
e Only one instance of a record in one table; many
instances in a related table
e Many-to-many
e Records in one table related to multiple records in
another



DEFINE RELATIONSHIP

)y My Relationships - Microsoft Access — = 4
Home Create External Data Database Tools ’ Design 6@ o @@ R
oP= (= Hide Table
)( Clear Layout ‘i '
'3-’Direc’t Relationships =
Edit Relationship Report ~ Show N Close
Relationships - Table E%AII Relationships
Tools Relationships
» i h IS ! ~ *A
Locations Employees Titles =
¥ LocationID ¥ EmployeelD & ¥ TitleID
o Location LastName Title
5 Address FirstName A Description
= State LocationID 3 EducationRequirec
2 Zipcode TitleID MinimumSalary
s OfficePhone Salary MaximumSalary
= Gender b
T
=
v
4
Ready




QUERYING (1

AlF9-~-|=

Queryl - Microsoft Access

Navigation Pane

Field:
Table:
Sort:
Show:
Criteria:
or

=) = X4
Home Create External Data Database Tools Design A 0 o pE 2R
' A Update D Union =X >
— . Crosstab (@ Pass-Through = —
View k Pd&d uery ow/Hide
v CE ﬁte %ggguiucﬁn Setup ~ -
Results Query Type
» - ‘ ~ B e
Employees Locations =
x . * :
% EmployeelD B ¥ LocationID
LastName L Location
FirstName b Address =
LocationID State
TitleID Zipcode
Salary b OfficePhone ¥
v

I( { >

LastName
Employees

4 |

Locations

I | »

Ready




QUERYING

2

@I B9 -5 Queryl - Microsoft Access o B R
’ Home Create External Data Database Tools [ o o P &3
i ¢ THY @ & B B A
— & AR=y £ v
View Paste Filter , Refresh Find | Sizeto  Switch Text
. 99 | an~ X-BE8| ~ | Fit Form Windows ~ | Formatting ~
Views | Clipboard 1% | Sort & Filter | Records ‘ l Window 1 1
» LastName - Location -~
Adams Atlanta
Coulter Atlanta
Smith Atlanta
Brown Atlanta
Milgrom Boston
Manin Boston
o Rubin Boston
§ Charles Boston
2 Johnson Chicago
k) Smith Chicago
é Adamson Chicago
Marder Chicago
Marlin Miami
Frank Miami
*
Record: 4 <« 1ofl14  » M »: | K No Filter ‘ Search ‘
Ready | |ﬁ @S £




QUERYING (3)

You can set condition

e Salary < 50,000

Same row means “and”

Ditferent row means “or”

Try putting “Boston” into different rows



QUERYING (4

o
- e ]
(A]| LR RS Queryl - Microsoft Access = B R
Home Create External Data Database Tools Design [ o o @ R
""E ' @ %' +' A Update (D Union X >
— ¢ s ® I Crosstab @ Pass-Through _
View Run Select | Make Append o Query Show/Hide
S Table W Delete 2, Data Definition | Setup ~ v
Results Query Type
» ~ ' [ ) ‘:
Employees Locations =
¥ EmployeelD A * -
LastName - ¥ LocationlD
FirstName f Location 4
LocationID = Address 3
TitleID State
Salary ) Zipcode -
- Gender v OfficePhone ¥
S -
all— ___ L.
| KNI D
2
E i ~ | -
3 Field: |LastName Location Salary —
= Table: |Employees Locations Employees ‘E
= Sort:
Show:
Criteria: < 50000
or:
- R
A I3
Ready | i (@ 'G- v
»




QUERYING (5)

e Using SQL command for querying data.

SELECT Lastname, Locaton, Salary
FROM Employees JOIN Locations
ON Employees.LocatonID = Locations.LocationID

WHERE Salary < 50000



NOSQL

e NoSQL (Not Only SQL) is a non-relational database
system designed to handle large volumes of
unstructured or semi-structured data with high

scalability and flexibility.
e Unlike traditional relational databases, NoSQL
databases do not rely on fixed schemas or SQL-based

table relationships.



WHY NOSQL?

2! "’ ' "'
| ' § Yot
| i

002 W04 W06 2008 2010 20012

Big data Connectwnty P2P Knowledge

A

Concurrency Diversity Cloud-Grid

= aa—
>
=
=2



WHERE NOSQL IS USED?
Google (BigTable, LevelDB) o .
@NeoL)

LinkedIn (Voldemort)

Facebook (Cassandra)

Twitter (Hadoop/Hbase, FlockDB, Cassandra)

Netflix (SimpleDB, Hadoop/HBase, Cassandra) @
CERN CouchDB)

A o

CouchDB  cassandra

(C'LDZ,QJ . DynamoDB

. mongoDB




EXAMPLE OF NOSQL

* Neodj (Graph Database)

5 MATCH p=((tx:Transaction {txId:'123abc'})-[*..10]-(c:Car {plate:'LOVE NE®4]'})) RETURN p;

r @ Transaction(1)
e FINE_FOR(1)_ USING CREDIT CARD(2)

\ﬁm-"'wﬂ'cw
<> USING_CREDIT_CARD @
Code GQ
. N =,
o) v&@s\
n SIBLING_OF Bob

Speeding

FWQFQR




DATA WAREHOUSE

e Data warehouse is a central repository for summarized
and integrated data from operational databases and
external data sources.

e The processing requirement of decision support
applications have led to four distinguishing characteristics
for data warehouses, as described in the following:

e Subject-Oriented
e |ntegrated

* Time-Variant
 Nonvolatile



COMPARISON OF OPERATIONAL
DATABASES AND DATA WAREHOUSES

Characteristic

Currency

Detail level

Orientation

Number of records processed
Normalization level

Update level
Data model

Operational Database

Current

Individual

Process orientation
Few

Mostly normalized
Volatile

Relational

Data Warehouse

Historical

Individual and summary
Subject orientation
Thousands

Frequent violations of BCNF
Nonvolatile (refreshed)

Relational model with star
schemas and multidimensional
model with data cubes



OVERVIEW OF T
WAREHOUSE RE

1E DATA

-RESH PROCESS

Uridiaw <::::::> Primarily
External dimension
RlOEkenes data changes i
SOurces , e
) Load time lag
Data
warehouse
Valid time lag — o BRI =
tools
[ ]
b zonly -
P ] w
Internal
data
sources Fact and
N . dimension

Accounting

changes



ETL TOOLS (1)

e To support complexity of data warehouse
maintenance, software product known as Extraction,
Transformation, and Load (ETL) tools have been
developed.

e ETL tools are software tools for extraction,
transformation, and loading of change data from data
sources to a data warehouse.

e ETL tools eliminate the need to write custom coding
for many data warehouse maintenance tasks.



ETL TOOLS (2)

Data Warehouse

HiN

\
\&

ETL pipeline
outputs

EaE kS

- - |
RDBMS; ' RDBMS; <%>

HTML1 XML




EXAMPLE OF ETL (1)

e Parsing: locates and identifies individual data elements in the

source file and then isolates these data elements in the target
files.

Name First Name Middle Name |Last Name
Harry Johnson Harry Johnson
Mary J. Blaif - Mary } Blair

Dr. Chris Young Dr. |Chris Young
Martin K. Brown |l Martin K. Brown "

e Combing: locates and identifies individual data elements in
the source file and then combines these data elements in the
target files.

Date | Month | Year Date

9 May 2016 ‘ 2016-05-09
06 04 2015 2015-04-06



- XAMPLE OF ETL (2)

e Standardizing: applies conversion routines to
transform data into its preferred (and consistent)
format using standard and custom data rules.

Male
F
M

— >

NULL

I—‘NONI—‘NI—‘i



DATA MART

e Data martis a subset or view of a data warehouse,
typically at a department or functional level, that
contains all data required for decision support tasks of

that department.



APPLICATION OF DATA WAREHOUSES

* https://www.codingninjas.com/studio/library/applications-of-data-warehousing



MULTIDIM

-ENSITONAL

DATA

e The multidimensional data model supports data

representation and operations specifically tailored for

decision support processing in data warehouses.



Product
Mono Laser
Mono Laser
Mono Laser
Mono Laser
Mono Laser
Ink Jet

Ink Jet

Ink Jet

Ink Jet

Ink Jet
Photo
Photo
Photo
Photo
Photo
Portable
Portable
Portable
Portable
Portable

Location

California
Utah
Arizona
Washington
Colorado
California
Utah
Arizona
Washington
Colorado
California
Utah
Arizona
Washington
Colorado
California
Utah
Arizona
Washington
Colorado

RELATIONAL REPRESENTATION OF SALES DATA

Sales

80
40
/70
75
65
110
90
55
85
45
60
50
60
45
85
25
30
25
45
60



MULTIDIMENSIONAL REPRESENTATION
OF SALES DATA

Product
Location Mono Laser Ink Jet Photo Portable
California 80 110 60 25
Utah 40 90 50 30
Arizona /70 59 60 35
Washington 73 85 45 45

Colorado 65 45 85 60



A THREE-DIMENSIONAL DATA CUBE

A AR
L7 7
7 Al
Vo .. 4V
| | | |
California | 80 ? 110 | 60 | 25 /////A///
) san| 40 | 90 | s0 | 30 / // /
§ Arizona| 70 55 | 60 35 //M2/31/2006
vvashmgtong 75 | 8 | 45 | 45 ///
| | ‘ ; 1/2/2006
Colorado i 65 45 l 85 | 60 v Time
Mono Ink Photo Portable |
Laser Jet

Product



MULTIDIMENSIONAL REPRESENTATION
OF SALES DATA WITH ROW TOTALS

Product
Location Mono Laser Ink Jet Photo Portable Totals
California 80 110 60 25 2735
Utah 40 90 50 30 210
Arizona /70 55 60 35 220
Washington 75 85 45 45 250

Colorado 65 45 85 60 255



DATA CUBE

e Data cube is a multidimensional format in which cells
contain numeric data called measures organised by
subjects called dimensions.

e A data cube is sometimes known as a hypercube
because conceptually it can have an unlimited number
of dimensions.



DATA CUBE OPERATIONS (1)

e Slice
Because a data cube can contain a large number of
dimensions, uses often need to focus on a subset of
the dimensions to gain insights.

* Dice
Because individual dimensions can contain a large
number of members, uses need to focus on a subset
of members to gain insights.



DATA CUBE OPERATIONS (2)

Store manager’s
view of sales data

Product manager’s
view of sales data



DATA CUBE OPERATIONS (3)

e Drill-Down
Uses often want to navigate among the levels of hierarchical
dimensions. The drill-down operator allows uses to navigate
from a more general level to a more specific level.

* Roll-Up
Roll-up (also called drill-up) is the opposite of drill-down.
Roll-up involves moving from a specitic level to a more
general level ot a hierarchical dimension.

* Pivot
The pivot operator supports rearrangement of the
dimensions in a data cube.



Location

California
Utah
Arizona
Washington
Colorado

Location

California
Utah
Arizona
Washington
Colorado

Location

Mono Laser

80
40
70
75
65

1/1/2006

400
340
270
{74
165

Utah

40

Mono
Laser

Ink Jet

110
90
53
85
45

1/2/2006

670
190
255
285
245

90

Ink
Jet

Product

Time

50

Photo

Photo

60
50
60
45
85

30

Portable

EXAMPLE SLICE AND DICE OPERATION

Portable

25
30
35
45
60

Total Sales

16,250
113,107
21,500
20,900
21,336



DRILL-DOWN OPERATION FOR
THE STATE OF UTAH

Product
Location Mono Laser Ink Jet Photo Portable
California 80 110 60 25
+ Utah
Salt Lake 20 20 10 15
Park City 5 30 10 5
Ogden 15 40 30 10
Arizona /0 55 60 35
Washington 75 85 45 45

Colorado 65 45 85 60



SUMMARY OF THE DATA CUBE
OPERATIONS

Operator Purpose Description

Slice Focus attention on a subset Replace a dimension with a single member value
of dimensions or with a summary of its measure values

Dice Focus attention on a subset of Replace a dimension with a subset of members
member values

Drill-down Obtain more detail about a Navigate from a more general level to a more
dimension specific level of a hierarchical dimension

Roll-up Summarize details about a Navigate from a more specific level to a more
dimension general level of a hierarchical dimension

Pivot Allow a data cube to be presented Rearrange the dimensions in a data cube

in a visually appealing order



BUSIN

ESS INTELLIG

ENCE (1)

"Bl results when organizational culture, business

processes and technologies are designed and

implemented with the goal of improving the strategic

and operational decision-making capabilities of a wide

range of internal and external stakeholders.”

International Data Corporation (IDC)



BUSINESS INTELLIGENCE (2)

Culture, processes and technologies to
improve decision making for stakeholders.



MICROSOFT POWER Bl

- O & e powerbi.com f w = L e

e » Customer Profitability Sample

=

https://powerbi.microsoft.com/en-au/getting-started-with-power-bi/



TYPE OF POWER Bl

e Microsoft offers three types of Power Bl platforms:

Power B
Power B

Power B

Desktop (Desktop Application)
Service (Software as a Service)
Mobile (For iOS and Android devices)



EXAMPLE OF Bl

e SmartMedSupply for COVID-19
e http://smartmedsupply.moph.go.th/newhomepage

ssuuuSKIsladaandusnoun

Last updated :26 Oct 2020

Y o
nuInan
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ﬂ‘%mmmwﬁmmsn‘nﬁmﬁ FIUNIIBIIBNS

1169 77 auNWIY Product name Wnadidasms  adan  Iwnuiudiisowalyd

N589518NTTAMT 2.4% A A
Y 0 o = P Surgical gown, diu 114312 211,950 31.00 @
Alcohol 70% , &a3 SDHATIIUIUNUILUINISNIUUNAINTEA VAN IAUATY 08100 2.6% Alcohol Gel, &as 4,777,832 9,709,445 3712 @
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RETAIL ANALYSIS SAMPLE 5

Total Stores This Year's Sales

104

This Year's Sales, Last Year's Sales

$22M

©This Year Sales @Last Yeor Sales.

This Year's Sales

O New Store @Same Shore

P\ee pyomcl © 2018 Wormot Coponmon @ 2010 HER5

VISUALISATION

This Year's Sales

10

Sales Per Sq FL Total Sales Variance %. This Year's Sales

Ohitrict @70.01 @FO. Q2 SFO.03 SFO. 0 GU.01 BU.RQ L. BL

This Year's Sales

@ Fasiors Drect @Uncseys

New Stores Opened This Year

04 0U.05

N Kk
Wartford
e
OHIO NNSYLVANIA o
ILLING. INDIANA New York
iCo m@ .
Indianspolis @ & Phiadelpha
- o Qsnimore
(SO WEST VIRGINIA AN AND
R :
KENTUCKY YIRGINIA
Nashwille
NORTH CAGPLINA
mpha TENNESSEE CETHEAY
- B ° Charlotte
Atlars
Piing Semingham * SOUTH CARIIOMapst Coporaton 203 HERE

This Year's Sales

$2M

Stores Opened This Year

Cuin @ Faions Orect @

Sales Per Sq Ft

New Stores. New Stores Target

@ New Stores @New Sioves Target




DATASETS

4 B | D E | F | G | -

— |

1 Year B2 month B Month Name B8 calendar Month [E] Births B4 Births Per Day B4 Births (Normalized) v
21 lg 2004 1 January 1/1/2004 2,937 94.7 2842
2120 2004 2 February 2/1/2004 2,824 97.4 2921
2121 2004 3 March 3/1/2004 3,128 100.9 3027
2122 2004 4 April 4/1/2004 2,896 96.5 2896
2123 2004 5 May 5/1/2004 3,008 97.0 2911
2124 2004 6 June 6/1/2004 3,047 101.6 3047
2125 2004 7 July 7/1/2004 2,981 96.2 2885
2126 2004 8 August 8/1/2004 3,079 99.3 2980
2127 2004 9 September 9/1/2004 3,219 107.3 3219
2128 2004 10 October 10/1/2004 3,547 114.4 3433
2129 2004 11 November 11/1/2004 3,365 112.2 3365
2130 2004 12 December 12/1/2004 3,143 101.4 3042
2131 2005 1 January 1/1/2005 2,921 94.2 2827
2132 2005 ZlFebrua ry 2/1/2005 2,699 96.4 2892
2133 2005 3 March 3/1/2005 3,024 97.5 2926
2134 2005 4 April 4/1/2005 3,037 101.2 3037
2135 2005 5 May 5/1/2005 3,231 104.2 3127
2136 2005 6 June 6/1/2005 3,163 105.4 3163
2137 2005 7 July 7/1/2005 3,119 100.6 3018
2138 2005 8 August 8/1/2005 3,156 101.8 3054
2139 2005 9 September 9/1/2005 3,439 114.6 3439




REPORTS

W | | © @ ©- = | Getting Started Guide - Power Bl Desktop

“ Home
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ER® Copy
Edit Page Manage New Publish

Paste . . Get Recent Enter Edit Refresh New ew —
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Clipboard External Data Insert Visuals
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Visualizations > Fields
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TILES

ales This Year's Sales New Stores Opened This Year This Year's Sales

22M\. & 10 $2M

Fashions Direct

Sales Per Sq Ft, Total Sales Variance %, This Year's Sales Stores Opened This Year
BY DISTRICT BY OPEN MONTH, CHAIN

District @FD-01 @FD-02 @FD-03 ©'FD-04 @LI-01 ©®LU-02 ®L-03 @®U-04 @LI-05 Chain
$15.0

2
S1a5 , MR LN AN 1§

Jan Feb Mar Apr May Jun Jul

@ rFashions Direct @Lindseys

$14.0

Sales Per Sq Ft
$135 NEW STORES

i
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$13.0

) $20
o || [1[T
$12.5
~10% 50
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un Jul Aug Total Sales Variance %

This Year's Sales

New Stores, New Stores Target
NEW STORES ONLY

®Fashions Direct @Lindseys

@ New Stores @New Stores Target




DASHBOARDS

e Power Bl dashboard is a gathering of visuals from a
solitary page that you can impart to others. Frequently,
it's a chosen gathering of visuals that give snappy
understanding into the information or story you are

attempting to exhibit.

e Dashboard needs to fit on a solitary page, frequently
called a canvas. Consider it like the canvas that a
craftsman or painter utilizes.



STRATEGIC DASHBOARD

Revenue and Customer Overview - Q1 2016 o Dashboa rd -For Strategic
€ 557185 ;o 97 New plannlng
I I { e Decision making at all
o o | levels.
B e Focuses on displaying
AAAAAA . key organizational
€5672 €2144 .
~ indicators or KPls, making
€5600 29 €2200 ¢ 96 x
o ) .I | P it easy to understand and

see the organization’s
overall performance.



OPERATIONAL

€ 22.076

CAMPAIGN 3

€ 23.661

CAMPAIGN 2

€ 67619

TOTAL SPEND

€ 21.882

CAMPAIGN 1

CPA by Campaign - Last 12 weeks Acquisitions by Campaign - Last 12 weeks

71.680 n1 -5419
TOTAL IMPRESSIONS
Campaign 3 -€e7s

TOTAL CLICKS

Daily Impressions by Campaign - Last 12 weeks

TOTAL ACQUISITIONS

€631

COST PER ACQUISITION

DASHBOARD

e Dashboard for
management and team
lead level.

e Monitors and controls task
progress.

e Displays a current overview
of an area or product line,
and shows real-time results
when issues arise.

e Typically, detailed data
drilling is not required.



ANALYTICAL DASHBOARD

_FH\JANC p‘:z DLSHP_QAP CAPITAL RATIO BALANCE SHEET . D a S h b O a rd -FO r a n a | yS i S '
e Provides data from

TOTAL ASSETS € 1,342,091 =uuiBll

17% 3.2:1 Current Assets € 942,091
Cash € 238126

mmm 7 == multiple perspectives,

hhhhhhhhhhhhhhhh

. . .
RETURN ON EQUITY DEBT-EQUITY RATIO TOTAL LIABILITIES € 1342091 wun Bl O ft e n W I t h O u t S e C I -FI C
Current Liabilities € 306,654 op— LB
32% 0.41 Accounts Payable 200558 m B . .
Shiime cecse 1N d lcators
L]

15

rrrrrrrrrr 000

oD i e ltincludes a variety of
data, such as historical
data that can be filtered
and compared, and
emphasizes viewing the
data from different
analytical perspectives



Bl PROCESS

e Connect to Data Source (Get Data)
e Clean Up (ETL: Power Query)

* Import

e Report (Visualization)

e Publish & Share




GETTING DATA

e Power Bl can connect to wide variety of data sources,
including on-premises databases, Azure storage, Excel
worksheets and a large number of 3rd party services.

e Clean and transform data with the Query Editor

e Connect to advanced data sources and create
transformations

e “"Massage” irregularly formatted data




POWER QUERY (1)

e Power Query is a data transformation and preparation
tool (ETL) available in Microsoft Excel and Power BI.

e |t allows users to connect to various data sources,
clean, transform, and reshape data before analysis.

e Power Query is designed to automate repetitive tasks,
such as data extraction, filtering, merging, and sorting,
without needing advanced programming skills.

e |In Excel, go to the Data tab and select “Get Data”
(Power Query) to open Power Query.



POWER QUERY

Power Query Editor

Home  Transform  Add column  View Help

S BEE B DEee @ Py &

Advanced editor . z K
Close & Get Enter Options Manage Refresh Q v : Choose  Remove Keep Remove Filter ‘J’ Transform Combine
load datav data parameters v @ @ Manage v columns v columnsv rows v rowsv rows v v

Close New query Options Parameters Query Manage columns Reduce rows

Queries [1] ﬁc Table.TransformColumnTypes (#"Promoted headers", {{"location", Query settings

E ¢ locat... | ¥ d... v ABC vaccine v 123 total_vaccinati... | ¥
1 Argentma 12/29/20... |Moderna

2 Argentina 12/29/20... | Oxford/AstraZen...
3

4

5

6

7

8

I @ country_vaccinations_b... v Properties

2
Name
3

Argentina 12/29/20... | Sinopharm/Beijing 1 country_vaccinations_...

Argentina 12/29/20... | Sputnik V v Applied steps

Argentina 12/30/20... |Moderna =

Argentina 12/30/20... | Oxford/AstraZen... % :’(r):r:zted head. g

Argentina 12/30/20... |Sinopharm/Beijing X 12§ Changed colum...
Argentina 12/30/20... | Sputnik V

9 Argentina 12/31/2020 | Moderna

10 | Argentina 12/31/2020 | Oxford/AstraZen...

11 | Argentina 12/31/2020 | Sinopharm/Beijing

12  Argentina 12/31/2020 | Sputnik V

13 Argentina 1/1/2021| Moderna

14 | Argentina 1/1/2021 | Oxford/AstraZen...

15 Argentina 1/1/2021 | Sinopharm/Beijing

16 | Argentina 1/1/2021 | Sputnik V

17  Argentina 1/2/2021| Moderna

18 Argentina 1/2/2021 | Oxford/AstraZen...

19 | Argentina 1/2/2021 | Sinopharm/Beijing

20 Argentina 1/2/2021 | Sputnik V

21 Argentina 1/3/2021| Moderna

22 Argentina 1/3/2021 | Oxford/AstraZen...

Completed (0.13s) Columns: 4 Rows: 99+ Q Step @




ONELAKE DATA HUB

e Data Lake in Power Bl typically refers to integrating
Power Bl with a data lake storage, commonly using
Azure Data Lake Storage (ADLS).

e This allows users to centralize large datasets from
multiple sources into a single, scalable storage.

e By connecting Power Bl with a data lake, users gain
robust capabilities to explore, transform, and visualize
massive datasets without the need to import all data
directly into Power BI.




DATA MODELING

e Modeling is the technique of

£ Orders

OrderiD

creating a logical connections || <
and relationships between
data sources. D
e Create Calculated Columns

e Optimize data models for

CustomerTypelD

ContactTitle

better visuals
e Create Measures and work
with time-based functions
e Create Calculated Tables



VISUALISATION

e A visualization is a visual

Visualizations

representation of data, such as a
chart, graph, map, or other “visual”
representations of data.

e Line, bar, pie, stacked
e Matrix/pivots

e Key performance

* Tree maps

e Geo and filled maps
e Slicers/filters

e Custom visualizations



DATA ANALYSIS EXPRESSIONS

e DAX s a collection of functions, operators, and constants
that can be used in a formula, or expression, to calculate
and return one or more values.

e Measure
Calculation on a collection of rows AFTER aggregation.
e Calculated Column
Calculation on each individual row BEFORE
aggregation.



VISUALIZE DATA

®
&
<
°
%
W

Power Bl My workspace Q_ Search
A [ File v 1= Export v Save 4@ Explore thisdata £ Setalert Show data table Oy | G
Home
QUICk summary 4,479,640.10 4.99 3.17E+12 660617919 « Your data
@ ASEAN Sum of Area Sum of Forested area (%) Sum of GDP Sum of Population
|
S - I £ Search
Sum of Area by Country Sum of Forested area (%) by Country =
Laos I 052 @ BpA

Browse Indonesia 1.90M
srunci [ 072 (J B Count of rows
osem —— I _
[J = Agricultural la...

Myanmar
) 2 Cambodia N os:
Workspaces rhaiend | £ idoness N o | S Area
o
S viemam [N s - -
Vietnam - 0.33M [J  capital/Major ...
\) myanmar [ o
" > Malaysia - 033M Thailand [N o 32 l @® Country
y € -
philippines | N o5
workspace 2
P 8 Philippines - 0.30M [J X Forested area ...
0.0 02 04 06 08
Sum of Forested area (%) 0 = cpp
||I Laos 0.24M
T [J = Population
Untitle Cambodia - 0.18M .
report Sum of GDP by Country Sum of Population by Country
Brunei | 0.01M
indonesia | N 1.1E+12 Indonesia
L;J Singapore | 0.00M Thailand _ 54E+11 Philippines - 0.11bn
ASEAN Philippines - 3.8E+11 Vietnam - 0.10bn
0.0M 0.5M 1.0M 1.5M 2.0M > Singapore [ 37€+11 > Thailand [ 0.076n
Sum of Area g Malaysia - 3.6E+11 g Myanmar - 0.05bn
o S B 26c+11 S Malaysia [l 003bn
(&) Vietnam .6E+ i
At 1904569, Indonesia had the highest Sum of Area and was 265,864.11% higher than Singapore, v v
which had the lowest Sum of Area at 716.10. Myanmar [l 7.6E+10 Cambodia [ 0.02bn
Cambodia | 2.7E+10 Laos | 001bn
Indonesia accounted for 42.52% of Sum of Area. Laos | 1.8E+10 Singapore | 0.01bn
Across all 10 Country, Sum of Area ranged from 716.10 to 1904569. 0E+00 1E+12 0.0bn 0.2bn
Sum of GDP Sum of Population

1

Power Bl

-—F—+ 74% ()]




CREATE PIVOT (MATRIX) TABLE

@ Onelake data hub

Pick a semantic model to use in your report

@ All & My data

@ Endorsed in your org

Q_ Filter by keyword

>

S 0 Name Owner Refreshed Location
T{ **")  ASEAN Kanat Poolsawasd 24/10/21, 20:46:09 My Workspace
&
+°)  UnivDB Kanat Poolsawasd 05/11/24, 23:13:24 My Workspace
|::")  country_vaccinations_by_manufact... Kanat Poolsawasd 04/11/24, 15:57:28 My Workspace
:+")  SalesData Kanat Poolsawasd 05/11/23, 18:48:30 My Workspace
:+°)  Covid-19 timeSerie SUPHAVIT NORKAEW  22/04/20, 07:19:40 Bl project
:+")  COVID-Vaccination Kanat Poolsawasd 15/11/23, 08:52:12 My Workspace
:+")  Population_Example Kanat Poolsawasd 21/11/21, 22:15:04 My Workspace
ii°)  ASEAN Kanat Poolsawasd 05/11/23, 14:1(

Auto-create report

< Create a blank report >
Auto-create report Cancel

Enc



CREATE PIVOT

R

Home

®

Create

B

Browse

©

Onelake
data hub

a2

Apps

1%

Metrics

]

Workspaces

o
o

My
workspace

SalesData

|

Power BI

Power BI My workspace Q_ Search
File ¥ View ¥  Readingview  Mobile layout = Open data model
Build visuals with your data
Select or drag fields from the Data pane onto the report
canvas.
° Ya—
a E] Page 1

MATRIX

= Filters °

Q  Search

Filters on this page

Add data fields here

Filters on all pages

Add data fields here

TABLE

@ ©&©+v ® v B -~v ¢ o B

Visualizations » Data
Build visual

— l L Search
]

>

E
> B salesData

Values

Add data fields here

Drill through

Cross-report

[on o)

Add drill-through fields here

Keep all filters



CREATE PIVOT

® i

Create

B

Browse

©

Onelake
data hub

-]

Workspaces

©)
(-

My
workspace

SalesData

!

Power BI

Power Bl My workspace

File v Reading view

< Back to report

Mobile layout

Product Sum of Sales
8 Ink Jet 385
Arizona 55
California 110
Colorado 45
Utah 90
Washington 85
Mono Laser 330
@ Photo 300
@ Portable 195
Total 1210

Q Search

Open data model

™ v

9

= Filters

Q  Search

Filters on this visual

Location
is (All)

Product
is (All)

Sum of Sales
is (All)

Add data fields here

Filters on this page

Add data fields here

Filters on all pages

MATRIX

TABLE

Visualizations » Data

Build visual

%

‘ £ Search
@ v QSalesData

Location

E
(i
=

Product
2 Sales

=
=]
&

123

WG B » [ X [
@
©
B

& 3

D & dl B =
bl [

: VOE®ENW
& dn [

Product voX
Location v X
Columns

Add data fields here

Values



POWER Bl - REPORT

Power B

Home

Favorites

Recent

Apps

% H © % ®

Shared with me

Learn
1 Workspaces

My workspace
Dashboards
ASEAN xlsx
Reports
ASEAN Report
Workbooks

Datasets

71 Get data

My workspace

File ™ View v  Reading view Mobile layout D Ask a ... @J E.v AT CE S. v B..\v
IiCountry — W Country
B3 } CHINA
P ¢
\ WA e "
— pakisTan 5
v {/ e
Thall \ = wow o
> (D'S Myanm ang oww
‘S L ar = Philippine Sea
i < o Q0s N ot
> @ AMboy: -
S.@ Odliq i %
N Br, - walavsa
& &N Ingo,, UNej Ioonesia
INPS Neg;. e
S & 1 S,
oS - \
d béing 2020 Tomtom © 2020 {ERE, © 2020 Micoso Capaion s
-
Population by Country ﬁ v B2 e Country  Population Area Forested area (%)
Indonesia Y 4 ~
Indonesia 270625568 1904,569.00 050
. Myanmar 54045420 67657800 044
Thailand 69625582 513,120.00 032
Population Vietnam 96462106 331,21000 048
Malaysia 31949777 329,847.00 068
Philippines 108116615 30000000 028
> 4 4 8 M Laos 7169455 236,800.00 082
. Cambodia 16486542 181,035.00 053
Ao Brunei 433285 5,765.00 072
T Singapore 5703569 71610 023
A Total 660617919 4,479,640.10 499
Philippines 4 9 9
II Forested area (%) < >

Page 1 +

ASEAN Report | Data updated 12/6/20

O Visualin... v

Y Filters o)

L Search

Filters on this visual

Country
is (All)

Add data fields here

Filters on this page

Add data fields here

Filters on all pages

Add data fields here

O R..

Duplicate... S ﬁ> Pintoad.. ®@ Chati..
Visualizations >  Fields
E M E £ Search
A~ R, ASEAN

E mfleErx
H® B
SHYERF
MECEE
& [ © & W
IEHERE

O = Agricultural...

O Area
i 0  Capital/Maj...
v ® Country
_ [0 X Forested ar...
T R 0= epp
Category (J = Population
Country v X
Values

Add data fields here
Excludes

Add data fields here
Drill through

Cross-report

off O—

Keep all filters
on —@

Add drill-through fields here



PUBLISHING & SHARING

Success! Your report is ready to share

Link you can send in email

https://app.powerbi.com/view?r=eyJrljoiYz Copy

HTML you can paste into a website

ciamettie="ASEAN" width="600" high
a

Size 600 x 373.5 px

Placeholder image

7 Upload

1J Delete

Default Page  Default e

Country
La
AN
2. EMbogig
9) "’J/n rune;
,DQ\,? dof?es,' e
$& a
&S

Population by Country

Indonesia Vietnam

Myanmar

- -

Microsoft Power Bl

ArcGl

2

IS for Power BI

This map does not meet the requirements for published

660.62M

Population

4.48M

Area

4.99

Forested area (%)

reports.

Learn more
Country Capital/Major City Area |
Brunei Bandar Seri Begawan 5,765.00
Cambodia Phnom Penh 181,035.00
Indonesia Jakarta 1,904,569.00
Laos Vientiane 236,800.00
Malaysia Kuala Lumpur 329,847.00
Myanmar Naypyidaw 676,578.00
Philippines Manila 300,000.00
Singapore Singapore 716.10
Thailand Bangkok 513,120.00
Vietnam Hanoi 331,210.00
Total 4,479,640.10

-+ 44

Close



EXPORT REPORT

[[J & Personal v < @ app.powerbi.com
ASEAN Country | Data updated 24/10/21 ~ Q_ Search f9 3 4 ? & ‘)
‘>
@ [ File v 1= Export v | Share K ChatinTeams g@ Explore thisdata  Getinsights Q Setalert ¢” Edit [ Show datatable --- Copilot (3 v | G
Home
Quick s @ Analyze in Excel 4,479,640.10 2.46 660617919 3.17E+12 « Your data
|;|_J) ASEAN Sum of Area Sum of Agricultural land ... Sum of Population Sum of GDP
. 1]
Workspaces @ PowerPoint m I/o Search
Sum o Sum of Agricultural land (%) by Country 5_"
9 a v EpASEAN
My | philippines [ 0.2
|
workspace e vienar | - ) B Countof rows
Myanmar indonesia [ 1 J = Agricultural a..
> cambodia | o' l
19 4 X Area
Ldj Thailand S Malaysia I o 25 “
Covid-19 . .
ond 8 wyanmar I 020 O Capital/Major ..
timeSerie Vietnam
taos NN o.10 | ® Country
2 Malaysia Brunei - 0.03
() £ / [J X Forested area ...
S Singapore I 0.01
Untitled S Philippines
report © PP 0.0 0.2 04 J = cpp
Laos Sum of Agricultural land (%) 0= Population
= Cambodia .
CoVID- Sum of Population by Country Sum of GDP by Country
Vaccination Brunei
Indonesia indonesia | 1.1+ 12
In Singapore Philippines - 0.11bn Thailand - 54E+11
ASEAN Vietnam - 0.10bn Philippines - 3.8E+11
Country 0.0M 0.5M 1.0M 15M 2.0M > Thailand [ 0.07bn > singapore [ 37e+11
Sum of Area S Myanmar [Hl 0.056n S Malaysia [N 36E+11
3 Malaysia . 0.03bn S Vietnam - 2.6E+11
oo At 1904569, Indonesia had the highest Sum of Area and was 265,864.11% higher than Singapore,
which had the lowest Sum of Area at 716.10. cambodia [] 0.02bn Myanmar [ 7.6E+10
Laos I 0.01bn Cambodia I 2.7E+10
Indonesia accounted for 42.52% of Sum of Area. Singapore | 0.01bn Laos | 1.86+10
Across all 10 Country, Sum of Area ranged from 716.10 to 1904569. 0.0bn 0.2bn 0E+00 1E+12
Sum of Population Sum of GDP
-—b—+ 8% O

Power Bl




EXPORT REPORT

& Personal v < & app.powerbi.com
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PIVOT TABLES IN EXCEL (1)

e Pivot tables are one of Excel's most powerful features.
A pivot table allows you to extract the signiticance
from a large, detailed data set.



PIVOT TABLES IN EXCEL (2)

e Click any single cell inside the data set.
e On the Insert tab, in the Tables group, click PivotTable.

@ Excel File Edit View Insert Format Tools Data Window Help

md U s

Insert Draw Page Layout Formulas Data Review View Table

i B g 3 acn o
TR B

7y

PivotTable %c“c:gtu%i?gsed Table | Pictures Shapes lIcons i & My Add-ins ¥ Rec%rugm::ded P
Pivot%able Jx 65
| Location g3 Sales
Al Mono Laser California 80
R Mono Laser Utah 40
3 Mono Laser Arizona 70
Ml Mono Laser Washington 75
B Mono Laser Colorado 65
Al Ink Jet California 110
Sl Ink Jet Utah 90
CH Ink Jet Arizona 55

g{of Ink Jet Washington 85



PIVOT TABLES IN EXCEL (3)

e The following dialog box appears. Excel automatically
selects the data for you. The default location for a new
pivot table is New Worksheet, and click OK

Create PivotTable

Choose the data that you want to analyze.
® Select a table or range

Table/Range: Table2

Use an external data source

No data fields have been retrieved.

Choose where to place the PivotTable.

® New worksheet
Existing worksheet

Table/Range:

Cancel




PIVOT TABLES IN EXCEL (4)

e The PivotTable Fields pane e

Q

appears. To get the total amount
exported of each product, drag
the following fields to the
different areas.




PIVOT TABLES IN EXCEL

® Excel File Edit View Insert Format Tools Data Window Help # = ) 100% @A Mon 20:52 Q @ :
(J it] B v Y o 8 SalesData-Pivot-Test Qv Search Sheet v
Home Insert Draw Page Layout Formulas Data Review View PivotTable Analyze Design &t Share A
S , - = s " : e
v v | GetAdd-ins v - v g‘ v ' A v S Slicer . Equation ¥
H g B M@ g wo® m =

PivotTable Recommended Table Pictures Shapes Icons . ,-@ My Add-ins ¥ Recommended e M Ma, s PivotChart sparklines B& Timeline Link New Text Header & -} Symbol
PivotTables =" Charts ‘ v [feev Comment Box  Footer

1210
L PivotTable Fields

¥ Product
¥ Location

Sum of Sales Column Labels vl
¥ Sales

Row Labels BArizona California Colorado Utah Washington Grand Total

R Ik Jet 55 110 a5 90 85 385
3l Mono Laser 70 80 65 4o 75 330 ¥ _Fiters fii Columns
Al Photo 60 60 85 50 a5 300
Ml Portable 35 25 60 30 a5 195
M Grand Total 220 275 255 210 250 1210
10
11
= Rows 2. Values
12

13

Sheet1

+ 150%



PIVOT TABLES IN EXCEL

Excel Fil i i Data Window Help W) 100% @@ M

() M AE ©- #B SalesData-Pivot-Test Q- Search Sheet

Home Insert Draw Page Layout Formulas Data Review View PivotChart Analyze Design Format &t Share A

Chart Name: H_ Active Field: Expand Field E = a < a ’ . m n o
/ . “ L

Chart 1 Options Field Collapse Field Insert Insert Filter Refresh Change Clear Move Fields, Field
Settings Slicer Timeline Connections Data Source Chart Iltems, & Sets List

Chart1 5
PivotChart Fields

¥ Product
¥ Location
vl Sales

Sum of Sales Column Labels =

Row Labels EArizona California Colorado Utah Washington Grand Total

Ink Jet 55 110 45 90 85 385

Y Filters Il Legend (Series)

(Sl Mono Laser 70 —fn AR AN 7R 220 i
YA Photo 60
3l Portable 35 100
Cll Grand Total 220 80 - Arizona
10 m California

60 L

[ Colorado

= Utah

40 @ = Axis (Categories) 3. Values
12 m Washington
13 20 II
14 0
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15
16
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DATA MINING

e Seeks to discover unknown data characteristics
e Automatically searches data for anomalies and
relationships
e Data mining tools
* Analyse data
e Uncover problems or opportunities
e Form computer models based on findings
e Predict business behaviour with models

e Require minimal end-user intervention



EXTRACTION OF KNOWLEDGE
FROM DATA

Processing
High 4

« Artificial intelligence
* Knowledge discovery
* Neural networks, etc.

Data mini
>:M ng

* DSS
* Data warehouse

* OLTP
« Operational database

Low ¥



ASSIGNMENT 7/

e ondulkaalwd SampleData.xlsx IWalgi0udoyalunisaou
AoucolUd
e dusUndovnisno: “Uadaiun” INoaaA 391 Aa1AdsTa
aufunidnA (Region) fa
e AUSUYNdovNMs “Uaaigniswaa” Aa31AdIsU0ENgNISWEQ
FuA 3 (Color) o:ls
e Tasunalkufisoavrsaraa na:tndovnsiugaauisiu
Tasunadu Aa31Aodsrin WUsludufdudad (Color) o:ls
e nournUWSouaviwa SampleData.xlsx Na31v Pivot Table
FrKsuaouAINIUTIVAU WSoUWUWANoUavlulwa Excel



