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Execution Summary

This dataset includes many different factors associated with aviation events, such as injuries,
accidents, damage to aircraft, weather, and more. The primary objective of the project is to
derive significant insights from this dataset in order to support the continuous improvement
of aviation safety protocols and practices.

Methods and Approach:
Data Collection and Preprocessing: The Aviation Department dataset is collected and
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preprocessed at the start of the project. To prepare the data for subsequent analysis, this
entails cleaning it up, dealing with missing values, and guaranteeing data consistency.
Exploratory Data Analysis (EDA) - The report explores exploratory analysis using
statistical methods and Power Bl visualizations. It looks for patterns, trends, and correlations
in the dataset. Understanding the links between many data, such as injury severity, aircraft
damage, weather, flying phases, and more, is made easier with the help of visual
representations. Comprehensive Analysis - To find undiscovered
insights, the study employs a variety of statistical and machine learning techniques to do a
comprehensive analysis. Predictive modeling may be used to detect trends that lead to
particular events or to foresee possible risk factors.

Principal Results:

Perceptive Results - Supported by data-driven analysis, this dataset offers perceptive
conclusions regarding the events in the aviation sector.

Recommendations — This report makes suggestions for strengthening safety procedures,
reducing risks, and raising general aviation safety requirements in light of the findings.
Visual Representations - This report makes use of Power Bl visuals to provide aesthetically
pleasing representations that facilitate understanding of intricate data patterns and
relationships. Practical Utility — In this report project's goal is to give aviation
industry stakeholders a useful tool to support safety procedures and policies.

Data from year 1980 to 2022 is used here like this —

Introduction

International air travel safety standards are being improved in large part through aviation
safety and the investigation of aviation occurrences. This report on the Aviation Department
dataset is a thorough examination of a large dataset that includes numerous aspects of
aviation occurrences.

Dataset provides a thorough overview of all occurrences that take place in the aviation
domain. These incidents include everything from accidents to different kinds of injuries,
damage severity to aircraft details, and even environmental conditions and flight phases. This
report's goal is to better comprehend aviation mishaps by examining, analyzing, and
extrapolating insightful information from this large dataset. The goal of this project is to
provide a thorough resource with insightful information that may aid in the ongoing
improvement of aviation safety procedures and practices.

Data Source Description
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https://www.kaggle.com/datasets/khsamaha/aviation-accident-database-synopses

This dataset provides a thorough overview of aviation occurrences, including crashes, injuries
of various degrees, damage assessments of aircraft, and specific aircraft data, such as weather
and various flying phases. The main goal of this report is to examine these incidents, perform
analysis, and draw important conclusions from this large dataset. The ultimate objective is to
produce a tool that advances knowledge about aircraft accidents and provides data that may
be useful in improving aviation safety protocols and practices. Through a thorough
examination and analysis of this dataset with the help of power bi visualizations, the report
seeks to offer a thorough grasp of aviation events, covering everything from environmental
conditions to accidents, in order to support the continuous enhancement of safety protocols in
the aviation industry.

The data sheet has around 47870 rows and 31 columns. This information shows the details
about the Aviation Department.

Aviation dataset explanation table

ID COLUMN NAME DESCRIPTION DATA TYPE
1 Event.ld Shows the event unique id INT
2 Investigation. Type Shows the investigation type VAR/CHAR
3 Accident.Number Shows the particular number INT
of accident
4 Event.Date Shows the date of event DATE/TIME
5 Location Shows the exact location VAR/CHAR
6 Country Shows the name of country VAR/CHAR
7 Latitude Shows the latitude INT
8 Longitude Shows the longitude INT
9 Airport.Code Shows the particular airport VAR/CHAR
code
10 | Airport.Name Shows the name of airport VAR/CHAR
11 Injury.Severity Shows the injury type VAR/CHAR
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https://www.kaggle.com/datasets/khsamaha/aviation-accident-database-synopses

12 | Aircraft.damage Shows the damage of aircraft | VAR/CHAR
13 | Aircraft.Category Shows the category of aircraft | DATE/TIME
14 Registration.Number Shows the number of INT
registration
15 Make Shows the make of aircraft VAR/CHAR
16 Model Shows the model of aircraft VAR/CHAR
17 | Amateur.Built Shows the amateur built VAR/CHAR
18 Number.of.Engines Number of engines in aircraft | INT
19 Engine.Type Type of engine working VAR/CHAR
20 FAR.Description FAR description of aircraft VAR/CHAR
21 | Schedule Shows the schedule VAR/CHAR
22 Purpose.of.flight Explain the purpose of flight VAR/CHAR
23 | Air.carrier Shows the name of air carrier | VAR/CHAR
24 | Total.Fatal.Injuries Shows the total fatal injuries INT
25 | Total.Serious.Injuries Shows the count of total INT
serious injuries
26 | Total.Minor.Injuries Shows the count of total minor | INT
injuries
27 | Total.Uninjured Shows the total number of INT
uninjured
28 | Weather.Condition Shows the weather condition VAR/CHAR
29 Broad.phase.of.flight Shows the broad phase of VAR/CHAR
flight
30 Report.Status Shows the status of report VAR/CHAR
31 Publication.Date Shows the date of publication | DATE/TIME
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Related Business Questions

A project on an online shopping portal requires the creation of a theory or framework, which
requires an awareness of a variety of business, user experience, technology, and market
trends (Zhang, J., Le, T. and Chen, J., 2023; Becker, L.T. and Gould, E.M., 2019).

Some of the business questions are as:

1.

©o ok wn

In which phase of the accident did the highest number of injuries occur and what is
the count of accidents in such phase?

What is the name of the country where least number of accidents were recorded?
Which company's aircraft caused the highest number of accidents and injuries?
Which model of aircraft caused the most accidents?

How many such accidents occurred in which minor aircraft damage was recorded?
According to flight purpose, which flights had the highest number of accidents and
injuries?

In which year the maximum number of air accidents occurred?

Report Objectives
Here are five report objectives for the project report on aviation dataset:-

Extensive Examination of Aviation Events: Examine and evaluate the dataset that
includes aviation incidents, accidents, injuries, aircraft damage, and related elements
in great detail. With regard to the events, their underlying causes, and the connections
found in the dataset, this goal seeks to present a comprehensive picture.

Assessment of Safety Practices and Procedures: By establishing correlations
between injury severity, weather, flight phases, and other variables, evaluate the
efficacy of current aviation safety protocols and practices. In order to lower the risk of
accidents and injuries, this goal seeks to pinpoint possible areas for safety measure
enhancement.

Creation of Visual Tools for Data Representation: Make use of Power BI
visualizations to produce interactive tools and perceptive graphical representations
that help users grasp the dataset in an easy-to-understand manner. The goal is to make
difficult-to-understand aviation data visually clear for stakeholders to understand.
Finding Recurring Patterns, Trends, and Risk variables: Look for patterns, trends,
and risk variables related to aviation mishaps. These may include relationships
between weather, flight objectives, engine types, and aircraft damage. This goal is to
draw attention to possible trouble spots or high-risk elements that could lead to
mishaps.

Suggestions for Improved Aviation Safety Procedures: Produce definitive findings
and suggestions derived from the dataset analysis. The aim of this study is to
strengthen industry safety standards by suggesting practical changes and
enhancements to current aviation safety practices.
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These goals seek to take advantage of the comprehensiveness of the Aviation dataset
in order to examine past events and get practical insights for enhancing aviation safety
protocols.

Key Findings

The work done using Power Bi and dataset visualizations to address business problems will
be reviewed in this part, along with pertinent findings and suggestions. (Answers of business
questions)

1. Country Wise Number of Accidents and Injuries

The following dashboard shows the different countries in which most of aviation accident
happened. The world map shown below has the complete locus of the countries with major
accidents. This page shows that 41 countries was included in this analysis, in which total
47870 accidents took place.
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Figure-1: Country Wise Number of Accidents and Injuries dashboard
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Most Injured and Accidental Countries:
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Figure-2: Graph-Most Injured and Accidental Countries

The Clustered column chart shows the number of total injuries and total accidents in
countries around the world. The countries are listed on the right side of the graph, with the
United States having the most ‘total injuries’, followed by the Pacific Ocean, the Atlantic
Ocean, the Bahamas. The numbers on the left side of the graph show the number of total
injuries and total accidents for each country. For example, the United States has 370636 total
injuries and 47615 total accidents.
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Figure-3: Graph- Most Injuries and Accident on Phase of Landing
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The area line chart shows the number of ‘total accidents and total injuries by phase of
accident’. The phases of accidents are listed on the bottom of the graph, from left to right:
Landing, Takeoff, Cruise, Maneuvering, Approach, Climb, Taxi, Descent, Go-around,
Standing, and Unknown. The numbers on the left side of the graph show the number of total
accidents and total injuries for each phase of accident. For example, the Landing phase has
104K total accidents and 12.1K total injuries.

2. Aircraft Company and Model Wise Accident History

The below page of the dashboard shows the Aircraft Company and Model Wise Accident
History through which most of aviation accident happened. There were total 9 aircraft
categories having total 6880 aircraft models. There were total 4035 aircraft making
companies, which aircraft accident analysis done.
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Figure-4: Aircraft Company and Model Wise Accident History dashboard
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Total Accidents According to Category of Aircraft:
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Figure-5: Graph- Total Accidents According to Category of Aircraft

The graph shows the percentage of accidents by type of aircraft, where the aircraft types are
listed on the left side of the graph and the percentage of accidents is shown on the right. The
airplane has most accident took place, which are 46937 followed by Helicopter with total 699
aviation accidents

Total Accidents According to Model of Aircraft:

- 3

TOTAL ACCIDENTS by AIRCRAFT MODEL

® ncrease @ Decrease @ Total

524 4312
(75
w4k
=
L
=]
[
=
— 2K 1576
: -
=
l—

0K

152 172N 172 PA-28-140 172M Total

W AIRCRAFT MODEL J

Figure-6: Graph- Total Accidents According to Model of Aircraft

The waterfall chart shows the total number of accidents for different aircraft models. The X-
axis lists the aircraft models, while the Y-axis shows the number of accidents. The model
‘152’ has most number of the total accident, followed by model 172N and 172. They have
1576, 802, 789 accidents respectfully.
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KPI of Total Injuries of Accidents:

- )

TOTAL INJURIES by SCHEDULE

1690
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Figure-7: KPI-Total Injuries of Accidents

The above KPI shows the total number of injuries according to aircraft schedule, which is
1690.

Total Accidents According to Aircraft Making Company:

-

TOTAL ACCIDENTS by COMPANY OF
AIRCRAFT

Figure-8: Graph- Total Accidents According to Aircraft Making Company

The Tree-map (tile map) shows a graph of the total number of accidents for different aircraft
manufacturers, Aviation Accident and Incident Database. The data in the graph covers
accidents that occurred between 1982 and 2020. The top 3 aircraft making companies are
‘Cessna, Piper and Beech’, having total accidents 16091, 8624, and 3122 respectfully.
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3. Finding of the Total Injuries and Death of Accidents

The below page of the dashboard shows the Total Injuries and Death of Accidents in aviation
accident. There were total 372278 injuries in all aviation accidents, of which 254175 injuries
are serious and 98579 injuries are minor injuries.
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Figure-9: Total Injuries and Death of Accidents dashboard
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Figure-10: Graph- Total Accidents and Total Accidents
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The clustered bar chart shows the total number of accidents and injuries by flight purpose
based on data the General Aviation Accident and Incident Database.

The top five flight purposes with the most accidents according to the graph are Personal
flying - 28,065 accidents, Instructional flying - 6,316 accidents, Aerial application - 2,784
accidents, Business flying - 2,323 accidents, Ferry flying - 1,344 accidents.

Whereas the top five flight purposes with the most injuries are Personal flying - 220,978
injuries, Instructional flying - 50,182 injuries, Aerial application - 16,266 injuries, Business
flying - 13,442 injuries, Ferry flying - 24,332 injuries respectfully.

Total Injuries According to Weather Conditions:
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Figure-11: Graph- Total Injuries According to Weather Conditions

The line-Clustered column chart showing the total number of injuries and total accidents
according to weather condition. The weather conditions are listed on the left side of the
graph, and the number of injuries and accidents are shown on the right side.

The graph shows that the most common weather condition for both accidents and injuries is
VMC (visual meteorological conditions), followed by IMC (instrument meteorological
conditions) and OK (other known conditions).

14|Page




Aircraft Damage Conditions:
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Figure-12: Graph- Aircraft Damage Conditions

The pie chart shows the aircraft damage condition of various aircraft. Total 35176 aircrafts
are substantial damaged whereas 11389 are destroyed completely.

Injuries Severity:
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Figure-13: Graph-Injuries Severity

The clustered column chart shows the injuries severity of aviation accidents. The ‘“Non-Fatal
type injuries’ are higher than other type of injuries. There were total 200204 injuries of
serious category in Non-Fatal Severity.

However, Incident type injury severity are much lower than other injuries severity.
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4. Accidents and Injuries of Aviation Accidents by Time-Duration

The below page of the dashboard shows the Accidents and Injuries of Aviation Accidents by
Time-Duration. There were total 47870 aviation accidents. The number of airlines are
surveyed were 1664 in 41 countries worldwide.
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Figure-14: Accidents and Injuries of Aviation Accidents by Time-Duration dashboard
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s )
MONTH WISE TOTAL ACCIDENTS
ok
e
&
2 4K x x = ae
fa
=X
=
- l . I I I I .
=
0K
a0 & 5
?pg-akxl \n gﬂ‘h bﬁ‘-""\’ ?'Qk"- 'Q-lll"ﬁdl \D}\ \:, 0‘:'! u:gﬂ- ‘1:5'3' gﬁ,‘_‘ﬁﬁ" Qﬁ{fﬁ"
Y 9 L 5‘3“_" o o o
h, MONTH .

Figure-15: Graph- Month wise total Accidents
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The clustered column chart shows the number of accidents per month for commercial
aviation, general aviation, and air taxis/charter operations. The y-axis appears to show the
number of accidents whereas the x-axis appears to show the months of the year.

The July, August and June months has most number of aviation accidents, which are 5.9K,
5.4K and 5.1K

It looks like the number of accidents for all three categories is highest in the summer months
and lowest in the winter months.

Month wise total Injuries:
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Figure-16: Graph- Month wise total Injuries

The clustered column chart visualize the "Monthly Wise Total Injuries. The X-axis labelled
"Month," it likely shows the months of the year whereas the Y-axis labelled "Total Injuries".

The month July, August and June has the most number of injuries which are 45K, 41K and
40K respectfully. However, the month February has the lowest number of injuries i.e. 21K
only.

Year wise total Injuries:
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Figure-17: Graph- Year wise total Injuries
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The clustered column chart titled as "Yearly Total Injuries (Top 5)" with data apparently
from the year 2002 to 2006.

The X-axis labelled "YEAR," it shows the top 5 years from the dataset which are from 2002
to 2006. The Y-axis labelled "TOTAL INJURIES," it likely represents the total number of
injuries recorded within each year.

Year wise total Accidents:
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Figure-18: Graph- Year wise total Accidents

The above pie chart shows the top 5 year in which most numbers of accidents took placed.
The top 5 years are 1982, 1987, 1988, 1989 and 1990. The year 1982 has most number of
accidents which are 3519 followed by year 1987 having 2713 accidents.

Conclusions

To sum up, the thorough examination of the Aviation dataset has yielded insightful
information about a range of aviation-related topics. This report provides a comprehensive
summary of incidents ranging from accidents to various injury types and damage severity by
exploring characteristics like Event ID, Investigation Type, and Aircraft Category. The
principal objective of the research was to augment comprehension of aircraft accidents and
facilitate continuous enhancements in safety protocols. This report has effectively provided a
thorough picture of aviation occurrences, spanning everything from environmental conditions
to accidents, through the usage of Power BI visualizations. In the end, the project is a useful
tool that supports the ongoing improvement of aviation safety procedures and practices.

18| Page




While studying all the points, we have reached some general conclusions which are as
follows:

e The number of accidents and injuries occurring at the time of landing was highest.
e The United States has the highest number of accidents.

e Aircraft model number 152 caused the most accidents.

e Highest number of air accidents were recorded in the year 1982

Recommendations
e Cessna company should be honored for having the least number of accidents.
e Aircraft company should work to improve the quality of its model number 152.
e The aircrafts which are having reciprocating type engine should either replace it or
improve it.
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Appendix

Load the data sheet in power-bi

File Home Insert Modeling View Optimize Help
_I_
EhbEE b B2 dAd
Get  Excel Data 50L Enter Dataverse Recent Transform Refresh Mew Text More 2 Quic Sensit
datav workbock hubv Server data sources v datav visual  box  visualsv easure
Clipboard . Data Insert Caloulations Sensitivity Share

ul

&

9

Figure-19: Data Importing Option
o After that, select the file from Excel. And load them.
o X
AviationData.csv
File Crigin Delimiter Data Type Detection
1252: Western European (Windows) ~ Comma - Based on first 200 rows - [Z
Event.ld Investigation.Type Accident.Mumber Event.Date Location Country Latitude Longitude Airport.Code
20001218X45444 Accident SEABTLACBO 24-10-1548 | MOOSE CREEK, ID' | United States nul null
20001218X45447  Accident LAXSALAZSE 19-07-1952 BRIDGEPORT, CA United States null null
20061025X01555 | Accident NYCO7LADOS 30-08-1574 | Salville, VA United States | 36.922223 -81.873056
20001218X45448 Accident LAXS9SLAS2]1 19-06-1977 EUREKA, CA United States null null
20041105X01764 | Accident CHITSFADES 02-08-1979  Canton, OH United States null null
20170710X52551 | Accident NYCT7944106 17-08-1979 BOSTON, MA United States 42445277 -70.758333
20001218X45446  Accident CHIB1LA106 01-08-15581 COTTON, MN United States null null
20020909X01562  Accident SEAB2DAD22 01-01-1882 PULLMAN, WA United States null null
20020909X01561  Accident NYCB2DAD1S 01-01-1582  EAST HANOVER, NJ | United States null null | N58
20020909X01560  Accident MIAB2DAD2S 01-01-1882  JACKSONVILLE, FL | United States null null | JAX
20020909X0155%  Accident FTWE2DA034 01-01-18582 HOBBS, NM United States null null
20020909X01558 Accident ATLEZDKIIO 01-01-1582 TUSKEGEE, AL United States null null
20020917X02148  Accident FTWB82FRIO7 02-01-1982 HOMER, LA United States null null
20020917X02134  Accident FTWE2FRALL 02-01-1582 HEARMNE, TX United States null null | T72
20020917X0211%  Accident FTWE2FPI10 02-01-1582 CHICKASHA, OK United States null mull
20020917X02117  Accident FTWE2FPG08 02-01-1582 LITTLE ROCK, AR United States null mull
20020917X01962  Accident DENS2DTMOE 02-01-1582  MIDWAY, UT United States null mull
20020917X01656  Accident ANCBZFAGLS 02-01-1552 SKWENTA, AK United States null rull
20020917X02481  Accident NYCBZDADLE 02-01-1582 GALETOM, PA United States null null | 5G6
20020917X0233%  Accident MIABZDADZE 02-01-1582  MIAMI, FL United States null null (V]
F
< >
Extract Table Using Examples | Transform Data | | Cancel
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Figure-20: Data Sheet loading
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Figure-21: Data View In power Bl

Data Cleansing & Transformation Steps
Data transformation in Power Bl Desktop empowers to shape raw data into meaningful

insights. It acts as sculpting tool, transforming messy, disorganized data into a polished

masterpiece ready for analysis. Someone can cleanse and restructure data, calculate new
measures, merge datasets, and even pivot tables to gain different perspectives. Power Bl
offers a visual interface with intuitive tools like M Query and the Query Editor, making data
transformation accessible even for non-programmers.

In order to transform the data set, click on “Transform data” option available in the ribbon

menu.
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Figure-22: Data Transformation Option

Queries 1] L4 k

1 20001218X45444
20001218x45447
20061025X01555
4 20001218¥45448
20041105X01764
20170710X52551
7 20001218X45446
§  20020509x01562
9 20020909X01561
10 20020909X01560
11 | 20020309X01553
12 20020909X01558

wa

wn

an

= Table.TransformColumnTypes(#"Promoted Headers",{{"Event.Id", type text}, {"Investigation.Type", typg

] AviationData = ABC Event.ld - ABC Investigation.Type

~ || A% Actident.Number

M E Event.Date M ABC Location

Accident
Accident
Accident
Accident
Accident
Acddent
Accident
Accident
Acddent
Accident
Accident

Accident

SEABTLAOBO
LAXBALA33E
NYCOTLAODS
LAXSELA3ZL
CHITSFADG4
NYC79AA106
CHIBILAL0G
SEAB2DAD22
NYCB2DA01S
MIAB2DAD2Y
FTW82DA034
ATLB2DKJ10

24-10-1948  MOOSE CREEK, ID
19-07-1562 BRIDGEPORT, CA
30-08-1974 Saltville, VA
19-06-1977 EUREKA, CA
02-08-1579 Canton, OH
17-09-1579 BOSTON, MA
01-08-1581 COTTON, MN
01-01-1552 PULLMAN, WA
01-01-1982 EAST HANOVER, NJ
01-01-1582 | JACKSONVILLE, FL
01-01-1552 HOBBS, NM
01-01-1582 TUSKEGEE, AL

Figure-23: View of Data Transformation

Removing Null Columns from Data Sheet
e |f the datasheet has any column completely null then it can be removed from the data

sheet.
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.'1): = Table.TransformColumnTypes(#"Promoted Headers",{{"Attrition", type

text}, {"Business Travel", type text}, {"CF_age band",

type text}, {"CF_attri

. nn41 * ||123 Column42 = ||123 Column43 - 2%; Column44 - ﬁ; Columnd5 - ABC Columnd6 - 2%; Column47
1 null null null null null null n|
2 null nuill null null null null n|
3 null null null null null null n
4 null null null null null n|
5 null nuill null null null null n|
6 null null null null null null n|
7 null null null null null null n|
8 null null null null null null n
9 null null null null null null n|
10 null nuill null null null null n|
11 null null null null null null n
12 null null null nuli null null n
13 null nuill null null null null n|
14 null null null null null null n|
15 null null null null null null n|
16 null null null null null null n|
17 null null null null null null n|
18 null null null null null null n|
19 null null null null null null n
20 null null null null null null n
null null null null null null n
null null null null null null n
23 null null null null null null n
24 null nuill null null null null n|
25 null null null null null null n|
26 null null null null null null n
27 null null null null null null n
28 null null null null null null n|
29 null nuill null null null null n|
30 null null null null null null n
31 null null null null null null n|
32 null nuill null null null null n|
33 null null null null null null n|
34 null null null null null null n|
35 null null null null null null n
36 null null null null null null n|
37 null nuill null null null null n|

Figure-24: Null Columns in Dataset

e The null column can removed by two ways,

(a) Either by options “remove Columns” in Ribbon tab or

(b) By clicking right column on null column header.
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Figure-25: Removing Null Columns

Removing Null values in Column

e Delete null values from Power Bl data sets helps in preventing the problems. We may
make sure that your analyses and visualizations are based on valid and full data by
eliminating null values.

e Removing null values can also speed up the processing of your Power Bl dashboards
and reports because it will require less data to analyze.

e Ifany column is having null then it can be replaced using replace values.

i.  From column aircraft.Category

ﬁ Home Transform Add Column View Tools Help
% D {;E Transpose Data Type: Text = LZRepIace Values Eﬂ Unpivot Columns = 1 A/C Merge Columns ?0
p— - T - i
= Reverse Rows 7 Detect Data Type |J Fill = A Move ~ |— —l 455 Extract ~ =
+0 (=] 123
Group Use First Row | - . split  Format _ Statistics Stand
By  as Headers= iH Count Rows =]l Rename S Pivot Column |:| Convert to List Column~ + SmParse~ -
Table Any Column Text Column
Queries [1] < f _ " - s o
Jx = Table.ReplaceValue(#"Replaced Valuel","@","NA",Replacer.ReplaceText,{ "Airport.Cods"}}
[ AviationData M. - ABC Aircraft.damage - nsc Aircraft.Category n AEfc Registration. Number i ABC Make - | aY
— |
1 Destroyed N5065P Piper P4
2 Destroyed M5142R Cessna 17
3 Destroyed N1168) Rockwell 11
4 Destroyed N15SNY Cessna 5
5 Substantial Airplane CF-TLU Mcdennell Douglas D
i} Destroyed M4SBEE Cessna 14

Figure-26: Replacing Null values from column aircraft.Category
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Replace Values

Value To Find

Replace With

Airplane

I- Advanced options

Replace one value with another in the selected columns.

oK

Cancel

Figure-27: Replacing Null values

Changing Data Types of Columns

i.  Forthe column Number.of.Engines

Number.of.Engines Decimal Number - Whole Number
D: Properties L Y, Ees 4] T % Data Type: Decimal Number = B3 Merge Queries - E
= : X HH z; M e - .
DAd\ranced Editor D Use First Row as Headers ~ 3~ Append Queries ~ 4
Refresh Choose  Remove Keep Remove Split Group 1 ) )
+  Preview~ ] Manage - Columns = Columns= Rows~™ Rows~ Column~ By a7 ReplaceValues Combine Files é
Query Manage Columns Reduce Rows Sort Transform Combine

"Investigation.Type", "Accident.Mumber", “Event.Date", "Location™, "Country®, "Lat

.ReorderColumns(#"Replaced Valuel@d" G'Event.Id”,
_ﬁsc Aircraft.Category Ml 1.2 Number.of.Engines ﬂ ABC Registration.Number

- | AR Make - | A% Model - | A% Ama
Airplane 1 N50&9P Piper PAZ24-180 No
Ajrplane 1 N5142R Cessna 172M Na
Airplane 1 N11s8J Rockwell 112 No
Airplane 2 N15SNY Cessna 501 No
Airplane 2 CF-TLU Mcdennell Douglas DCa No
Airplane 1 N49BBE Cessna 180 No
Airplane 1 N24B2N Cessna 140 N
Airplane 2 N79670 Cessna 4016 No
Airplane 1 N3906K MNorth American NAVION L-178 No
Airplane 1 N44B32 Piper PA-28-161 N
Airplane 1 N42755 Beach V35 Mo

Figure-28: Data Type of ‘Number.of.Engines’
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Home Transfarm Add Column View Toals Help

ALDRE G 3 D
5]

mt — = =] advanced Editor

1 =stroyed Airplane
2 zstroyed Airplane
3 =stroyed Airplane
4 =stroyed Airplane
5 Ibstantial Rirplane
6 zstroyed Airplane
7 ibstantial Airplane
8 ibstantial Airplane

TN 7
x H

Close & Mew  Recent Enter  Datasource Manage Refresh Choose  Remove Keep Remove
Apply™  Source = Sources v Data settings Parameters =  Preview = [ Manage ~ Columns = Columns =

Close New Query Data Sources  Parameters Query Manage Columns

Queries [1]

Queries [T < .'G’ = Table.TransformColumnTypes (#"Reordered Colyggs1l",{{"Number.o

|2

HH

Rows~ Rows~

Reduce Rows

Sort

¥ Data Type: Whale Number =
Tl L et
m Use First Row as Headers =

Split  Group I

Column~ By ' ReplaceValues

Transform

Engines”, Int64.Type}})

[ AviationData ez c Aircraft.damage - ABC Aircraft.Category - 123 Number.of.Engines - ABC Registration.Number - ABC Make
———

-] A% Model
1 N506SP Piper PA24-180
1 N5142R Cessma 17zM
1 N1168) Rockwell 112
2 NISNY Cessna 501
2 CFTWY Mcdennell Douglas DCY
1 N498BE Cessna 180
1 N2482N Cessna 140
2 N79670 Cessna 4018

Figure-29: Changed Data Type of ‘Number.of.Engines’

= Table. TransformColumnTypes(#"Reordered Columns1”,{{"Number.of.Engines",

Int64.Type}})

i.  Forthe column Total.Fatal.Injuries
Total.Fatal.Injuries

Decimal Number = Whole Number

T Drata Type: Decimal Number =
lh = g

m Use First Row as Headers EAp

Split  Group 1

Column~ By 3 Replace Values Co

Transform

- th Amateur.Built

,’_—:ﬁ Merge Queries ~

pend Queries ~
mhbine Files

Combine

= Table.ReorderColumns(#"Changed Typel®,{"Event.Id", “Investigation.Type", “Accident.lumber®, "Event.Date”, "Location", "Country”, "Lati

- ABC Engine.Type -

View Tools Help
[ Properties L4 Y, Ees 4|
I:?j LT Advanced Editor x Eﬂﬂ EEE -‘:l
Manage Refresh Choose  Remove Keep Remove
Parameters =  Preview - ] Manage - Columns ~ Columns = Rows~ Rows~
Parameters Query Manage Columns Reduce Rows Sort
ion.Number - ABC Make Ml 1.2 Total.Fatal.Injuries - ABC Model
Piper 4 PA24-180
Ceszna 3 172M
Rockwell 2 112
Ceszna 1 501
Mcdonnell Douglas 0 DCY
Cessna 4 180
Ceszna 0 140
Ceszna 0 4018
North American 0 NAVION L-17B
Piper 0 PA-28-161
Beech @ V358
Bellanca 0 17-30A

Mo
Mo
No
No
No
Mo
Mo
Mo
No
No
No
Mo

Reciprocating
Reciprocating
Reciprocating
Turbo Fan

Turbo Fan

Reciprocating
Reciprocating
Reciprocating
Reciprocating
Reciprocating
Reciprocating

Reciprocating

Figure-30: Data Type of ‘Total.Fatal.Injuries’
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Change Column Type

The selected column has an existing type conversion. Would you like
to replace the existing conversion, or preserve the existing conversion

and add the new conversion\é?iﬂte step?

|A;d|::| nmew step| | Cance

Figure-31: Data Type Changing Pop-up

Home Transform Add Column Wiew Tools Help

=X T D D |:B, D [E'Properties |:| L Y I % Data Type: Whole Number =

Ly ©) e LT Advanced Editor X Eﬂﬂ EE M [ Use First Row as Headers ~

Close & Mew  Recent Enter  Datasource Manage Refresh Choose  Remove Keep Remove Split  Group

Apply™  Source T Sources™ Data settings Parameters™  Preview = [ Manage = Columns * Columns ™ Rows ™ Rows~ Column+ By %-)2 Replace Values

Close New Query Diata Sources  Parameters Query Manage Columns Reduce Rows  Sort Transform

Queries [1] < .fr = Table.TransformColumnTypes(#"Reordered Columns2",{{"Total.Fatal.Injuries", Int64.Type}})

[ AviationData M. ABC Registration.Number - ﬁ.Bc Make - ABC Model - ABC Amateur.Built - ABC A
1 | N5068P Piper 4 PAZ4-180 No Recip
2 N5142R Cessna 3 1mmM No Recip
3 | N1168l Rackwell 2112 No Recip
4 ' NISNY Cessna 150 No Turb
5 ' CF-TLU Medonnell Douglas 0 DCo Ne Turb
6 N49BBE Cessna 4 180 Ne Recip
7 | N24B2N Cessna 0 140 Ne Recip
8 ' N7967Q Cessna 0 401B No Recipy
0 | N3%06K North American 0 NAVION L-178 No Recip
10 | N44832 Piper 0 PA-28-161 No Recipy
11 | N427558 Beech 0 V358 No Recipy
12 | N14779 Bellanca 0 17-30A Ne Recip
13 N7SRSK Cecsna 1 RI72K I Eecinl

Figure-32: Changed Data Type of ‘Total.Fatal.Injuries’

= Table.TransformColumnTypes(#"Reordered Columns2",{{"Total.Fatal.Injuries",

Int64.Type}})

Adding an Index Column

e Power Bl Desktop lets us easily add an index column to our data tables, offering several
ways to customize its numbering. The "Add Column" tab provides a simple "Index
Column" option, automatically assigning sequential numbers starting from 0.
Alternatively, we can configure the starting number, increment, and even choose
"Custom" to define your own unique numbering logic. These index columns can prove
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valuable for sorting visuals, tracking order, or supporting other transformation patterns

within your Power Bl reports.

G Home  Transform  AddColumn  View  Tools  Help
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Figure-33: Index Column Option

ABC Broad.phase.of.flight - ABC Report.Status - E| Publication.Date -
Unknown Probable Cause 19-09-1996 1

Cruise Probable Cause 26-02-2007 EX

Cruise Probable Cause 12-09-2000 3

Approach Probable Cause 16-04-1980 4

Climb Probable Cause 19-09-2017 5
Unknown Probable Cause 056-11-2001 &
Takeoff Frobable Cause 01-01-1952 7
Landing Probable Cause 01-01-1982 H
Cruise Probable Cause 01-01-1952 L
Approach Probable Cause 01-01-1982 10
Landing Probable Cause 01-01-1982 11

Cruise Probable Cause 02-01-1983 12
Takeoff Probable Cause 02-01-1583 13
Cruise Probable Cause 02-01-1983 14
Cruise Probable Cause 02-01-1983 15
Taxi Probable Cause 02-01-15983 16
Unknown Probable Cause 02-01-1983 17
Taxi Frobable Cause 02-01-1983 18
Cruise Probable Cause 02-01-15983 19
Tl Dol 0201 100 20

Figure-34: Index Column added

= Table. AddIndexColumn(#"Removed Columns”, "Index", 1, 1, Int64.Type)
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Querias [1] < jfr = Table.ReorderColumns(#"Renamed Columns",{"Obj_ID", "Event.Id", "Investigation.Typ
[ AviationData = ABC Event.ld - ﬁ.Bc Investigation.Type - ABC Accident.Number -

1 1 20001218X45447 Accident LANS4LAZZE

2 2 20061025X01555 Accident NYCO7LADDS

3 3 20001218X45448 Accident LAXSELAZ21

4 4 20041105X01764 Accident CHI7SFADGS

5 5 20170710%52551 Accident NYCTSAALDE

& & 20001218X45446 Accident CHIB1LAL06

7 7 200205909X01562 Accident SEABZDAD22

8 & 20020909X01561 Accident NYCB2DAO1S

] 8 20020309X01560 Accident MIABZDADZS

10 10 20020909X01559 Accident FTWE2DAD34

11 11 20020909X01558 Accident ATLEZDEKI10

12 12 20020917X02148 Accident FTWE2FRIOT

13 13 20020917X02134 Accident FTWE2FRALS

14 14 20020917X02119 Accident FTWE2ZFPI10

15 15 20020917X02117 Accident FTWE2FPG0S

16 16 20020917X01962 Accident DENBZDTMOB

17 17 20020917X01656 Accident ANCEZFAG14

Figure-35: Index Column name changed

= Table.RenameColumns(#"Added Index1",{{"Index", "Obj_ID"}})

Bi Data Modeling

Fact and Dimension in Datasheet
Dimension Table:

e Ina data warehouse, a dimension table is a table that contains dimensions—the
descriptive information about the data/information. Time, location, product, customer,
and employee are a few examples of dimensions.

e The dimension table is a crucial part of the Star Schema. The dimensions along which
the values of the attributes are taken in the fact table are included in a dimension table.

Fact Table:

e A facttable is a table in a data warehouse that stores quantitative data or metrics, also
known as facts. These facts are typically numerical measures, such as sales revenue,
quantity sold, or profit.

e Fact tables also contain foreign keys that link to the primary keys of related dimension
tables. These relationships enable analysts to combine quantitative data with descriptive
attributes for comprehensive analysis.

Difference between Fact and Dimension Table
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Feature Fact Tables Dimension Tables

Purpose Stores quantitative, measurable data Stores descriptive, contextual
data
Granularity Contains the most granular level of Contains aggregated or
detail summarized information
Structure Typically contains many rows Typically contains fewer rows
Primary key Often a composite key, combining Usually has a single primary key,
multiple dimensions uniquely

identifying each entity

Relationships | Connected to multiple dimension tables | Typically not directly connected

via foreign keys to other dimension tables
Data types Primarily numeric values Primarily text or descriptive
values, but can include dates or
codes

Dimension Dim_Aircraft_info

The “Dim_Aircraft_info” table contains the following columns-
i. Obj_ID
ii.  Aircraft.Category
iii. ~ Number.of.Engines
iv.  Registration.Number

V. Make
Vi. Model
vii.  Amateur.Built

viii.  Engine.Type
ix.  FAR.Description
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Queries [2] < ,-{\’ = Table.SelectColumns{#"Reordered Columns4",{"Obj_ID", "Aircraft.Category”, "Number.of.Engines", "Registr
3 Dim_Aircraft_info 1 1 Airplane 1 N5069P Piper

2 2 Airplane 1 N5142R Cessna

3 3 Airplane 1 N1168J Rockwell

4 4 Airplane 2 NISNY Cessna

5 5 Airplane 2 CF-TLY Mcdonnell Douglas

6 6 Airplane 1 N4988E Cessna

7 7 Airplane 1 N2482N Cessna

8 & Airplane 2 N7967Q Cessna

g 9 Airplane 1 N3306K North American

10 10 Airplane 1 N44832 Piper

11 11 Airplane 1 N42755 Beech

12 12 Airplane 1 N14779 Bellanca

13 13 Airplane 1 N758SK Cessna

14 14 Airplane 1 N4876K Navion

15 15 Airplane 1 N97TIL Beach

16 16 Helicopter 1 N51735 Enstrom

17 17 Airplane 1 N7641A Cessna

18 18 Airplane 1 N25084 Cessna

19 19 Helicopter 1 NI3BS Smith

20 20 Airplane 1 N68812 Cessna

21 21 Airplane 1 N1545Q Cessna

Figure-36: creation of Dimension Dim_Aircraft_info Table

= Table.SelectColumns(#"Reordered Columns4”,{"Obj_ID", "Aircraft.Category",
"Number.of.Engines”, "Registration.Number", *Make", "Model", "Amateur.Built",
"Engine.Type", "FAR.Description"})

Dimension Dim_Airport_info

The “Dim_Airport_info” table contains the following columns-
i. Obj_ID
ii.  Location
iii.  Country
iv.  Latitude
v.  Longitude
vi.  Airport.Code
vii.  Airport.Name
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Queries [3] < fic

2 Dim_Aircraft_info
[ Dim_Airport_info

[V TR SR WE B L R

-] &

SEIEIGIE

-
(V%]

=N}

| RS L I L B LS B

| pa

= Table.SelectColumns (#"Removed Columns2",{"0bj_ID",

o o o oln b W Ra e

[
(=]

11
12
13
14
15
16
iz
15
13
20
21
22
23

BRIDGEPORT, CA
Saltville, VA&
EUREKA, C&
Canton, OH
BOSTOMN, MA&
COTTOMN, MN
PULLMAN, WA

EAST HANOWER, NJ

JACKSONVILLE, FL
HOBBS, NM
TUSKEGEE, AL
HOMER, LA
HEARNE, TX
CHICKASHA, OK
LITTLE ROCK, AR
MIDWAY, UT
SKWENTA, AK
GALETON, PA
MILAMI, FL
YPSILANTI, MI
CHARLOTTE, MI
CHAMEBLEE, GA
VAN NUYS, CA

T AvistionData =N 2, ovi o B[ tocion |8 counnry
T - 7Y™ |

United States
United States
United States
United States
United States
United States
United 5tates
United 5tates
United 5tates
United States
United States
United States
United States
United States
United States
United 5tates
United 5tates
United 5tates
United States
United States
United States
United States
United States

"Locat]

Figure-37: creation of Dimension Dim_Airport_info Table

= Table.SelectColumns(#"Removed Columns2”,{"Obj_ID", "Location", "Country",

"Latitude”, "Longitude", "Airport.Code", "Airport.Name"})

Dimension Dim_Flight_info

The “Dim_Flight_info” table contains the following columns-

i. Obj_ID
ii.  Schedule
iii.  Purpose.of.flight
iv.  Air.carrier
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Queries [4] < “f'c = Table.SelectColumns(#"Recrdered Columns4",{"0Obj_ID", "Sc
[ AviationData - ABC Schedule - ABC Purpose.of.flight -
B Dim_Aircraft_info 1 1 Perzonzl
B Dim_Airport_info 2 2 Personal
[l Dim_Flight_info 3 = Personal

4 4 Personal

5 5 SCHD Ferry

¥ & Personal

7 7 Personal

g 8 Business

9 L Personal

10 10 Personal

11 11 Personal

12 12 Personal

13 13 Personal

14 14 Personal

15 15 Personal

16 16 Personal

17 17 Personal

18 18 Personal

Figure-38: creation of Dimension Dim_Flight_info Table

= Table.SelectColumns(#"Reordered Columns4",{"Obj_ID", "Schedule", "Purpose.of.flight",
"Air.carrier'})

Dimension Dim_Investigation_info

The “Dim_Investigation_info” table contains the following columns-
i. Obj_ID
ii. Event.ld
iii.  Investigation.Type
iv.  Report.Status
v.  Publication.Date
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Queries [3] < .fx = Table.SelectColumns(#"Reordered Columns4",{"0bj_ID", "Event.Id", "Investigation.Type", "Accident.N
£ Dim_Aircraft_info I 200012].8)(4544? Accment LAK94LA336 Probable Cause
e=z) Dim_Airport_info 2 2 20061025X01555 Accident NYCO7LADDS Probable Cause
B Dim_Flight info 3 3 20001218X45448 Accident LAXS6LA321 Probable Cause
= T s e 4 4 20041105X01764 Accident CHI7SFAOS4 Probable Cause
5 5 20170710X52551 Accident NYC79AAL06 Probable Cause
6 6 20001218X45446 Accident CHIB1LAL0G Frobable Cause
7 7 20020809X01562 Accident SEAB2DAD22 Frobable Cause
8 & 20020803X01561 Accident NYCB2DAD15 Frobable Cause
9 5 20020503X01560 Accident MIABZDADZS Probable Cause
10 10 20020509%01559 Accident FTWB82DAD34 Probable Cause
1 11 20020509%01558 Accident ATLB2DKI10 Probable Cause
12 12 20020517X02148 Accident FTW82FRIO7 Probable Cause
13 13 20020517X02134 Accident FTWB82FRA14 Prabable Cause
14 14 20020917X02118 Accident FTW82FPI10 Probable Cause
15 15 20020917X02117 Accident FTWB82FPGO8 Probable Cause
16 16 20020917X01962 Accident DENS2DTMO8 Probable Cause
17 17 20020917X01656 Accident ANCB2FAG14 Probable Cause
18 18 20020917X02481 Accident NYCB2DAD16 Probable Cause
19 19 20020817X0233% Accident MIAB2DAD28 Probable Cause

Figure-39: creation of Dimension Dim_Investigation_info Table

= Table.SelectColumns(#"Reordered Columns4",{"Obj_ID", "Event.ld",
"Investigation. Type", "Accident. Number"”, "Report.Status", "Publication.Date"})

Dimension Dim_Accident_info
The “Dim_Accident_info” table contains the following columns-

i. Obj_ID
Accident.Number
iii.  Accident.Date
iv.  Broad.phase.of.flight
v.  Aircraft.damage

vi.  State
vii. ~ Country
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Queries [7]

E AviationData

£
Jx

=M 123 Obj_ID | ~ | AB- Accident.Number
e —

= Table.SelectColumns (#"Reordered Columns&",{"0bj_ID", "Accident.Mumber", "Accident.Dd

- E Accident.Date

- ﬁ«Bc Broad.phase.of.flight

-

A Dim_Aircraft_info 1 1 LAX24LA336 19-07-1862 | Unknown
F Dim_Airport_info 2 2 NYOOTLADODS 30-08-1974  Cruise
E Dim_Flight_info 3 3 LAXSELA32L 19-06-1977 Cruise
F Dim_investigation_info 4 4 CHIT9FAOE4 02-08-1979 Approach
5 5 NYCTOAALDE 17-09-1979  Climb
[ Dim_Accident_info
6 & CHIS1LAL06 01-08-1981 Unknown
D enies e 7 7 SEAS2DA022 01-01-1952 Takeoff
8 £ NYCB2DAD1S 01-01-1982 Landing
9 9 MIAS2DAD29 01-01-1982  Cruise
10 10 FTWB2DAD34 01-01-1582  Approach
1 11 ATLB2DKJ10 01-01-1982 Landing
12 12 FTWE2FRIOT 02-01-1982  Cruise
13 13 FTWBZFRA14 02-01-1982 Takeoff
14 14 FTWB2FPJ10 02-01-1582 Cruise
15 15 FTWEB2FPGOS 02-01-1982  Cruise
16 16 DEM82DTMO8 02-01-1982 Taxi
17 17 ANCB2FAG14 02-01-1582  Unknown
18 18 NYCE2DAO16 02-01-1982 Taxi
19 19 MIAR2DAO28 02-01-1982  Cruise
20 20 CHIB2FECO8 02-01-15852 Takeoff
21 21 CHIB2DAD20 02-01-1582  Approach
22 22 ATLR2DAD27 02-01-1982 Approach

Figure-40: creation of Dimension Dim_Accident_info Table

= Table.SelectColumns(#"Reordered Columns6™,{"Obj_ID", "Accident.Number",
"Accident.Date", "Broad.phase.of.flight", "Aircraft.damage”, "State", "Country"})

Dimension Dim_weather_info

The “Dim_weather_info” table contains the following columns-

i, Obj_ID

ii.  Weather.Condition
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Queries [£] < _,f‘c = Table.RemoveColumns (#"Inserted Tsg
EH AwiationData 3~ [123 Obj_ID ~ A.Bc Weather.Condition ﬂ
EH Dim_aircraft_info 1 1| UNK
EH Dim_Airport_info 2 2 1IMIC
ER Dim_Flight_info : i o0C
EH Dim_lnvestigation_info L < [MIIC
EH Dim_Accident info > 5 [HE
& & IMIC
E Dim_weather_info - -
EH Fact Injuries 2 FITY =
9 2 IMC
10 10 VMC
1 I3 WMC
12 12 1InMC
12 13 1IMC
14 T4 I1MC
1% 15 IMC
16 I IMIC
17 17 VMC
18 18 VMC
19 19 WVMC
20 20 WhIC
21 21 WhC
2 22 yrac

Figure-41: creation of Dimension Dim_weather_info Table

= Table.SelectColumns(#"Reordered Columns2",{"Serial Number", ","Weather.Condition

"}

Fact Fact_Injuries

The “Fact_Injuries” table contains the following columns-
i. Obj_ID
ii.  Total all type Injured
iii.  Injury.Severity
iv.  Total.Uninjured
v.  Total.Minor.Injuries
vi.  Total.Serious.Injuries
vii.  Total.Fatal.Injuries
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Querias [7] . . — . — P :
L= < fo = Table.SelectColumns(#"Renamed Columnsl”,{"Obj_ID", "Total.Serious.Injuries”, "Total.Minor.Injuries", "Total.Fatal.Injuries”, "Total.Unin
) Fact_Injuries B, 123 Obj_ID ﬂ 123 Total.Serious.Injuries - 123 Total.Minor.Injuries - 123 Total.Fatal.Injuries - 123 Total Uninjured - ABC Injury.Severity -
-
A Dim_Aircraft_info 1 1 0 0 4 0/ Fatal
i3] Dim_Airport_info 2 2 nuill null 3 0 Fatal
& Dim Fiight info : g 0 0 2 0 Faral
. 4 4 2 it 1 0/ Fatal
B Dim_Investigation_info d i =
. . 5 5 null 1 0 44 Non-Fatal
[ Dim_Accident_info
6 6 0 0 4 0/ Fatal
[ Dim_weather info 7 7 0 0 0 7 Non-Fatal
8 8 0 0 0 2 Non-Fatal
9 9 0 3 0 0| Non-Fatal
10 10 0 0 0 1|Non-Fatal
1 1 0 0 0 1|Non-Fatal
12 12 0 1 0 0| Non-Fatal
13 13 0 0 1 0| Fatal
14 14 0 0 1 0/ Fatal
15 15 0 0 2 0| Fatal
16 16 0 0 0 1|Non-Fatal
17 17 0 0 3 0/ Fatal
18 18 0 0 0 1|Non-Fatal
19 19 0 0 0 2 Non-Fatal
20 20 0 0 0 1| Non-Fatal
2 21 2 2 g MopCacal

Figure-42: creation of Fact Fact_Injuries Table

= Table.SelectColumns(#"Renamed Columns1”,{"Obj_ID", "Total.Serious.Injuries",
"Total.Minor.Injuries”, "Total.Fatal.Injuries”, "Total.Uninjured"”, "Injury.Severity"})

Load

AT

i)
I
8]
b

waiting for other gqueries...

Cance!

Figure-43: Loading of Dimension and Fact Table
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List of Fact and Dimensions Tables

e The list of all fact and dimension tables can be seen in right-top side of the power-bi
screen.

e Here in the following image, the list of fact and dimension can be seen.

Visualizations *»  Data p>d

Build visual

| & Search

=
L~ » BH Dim_Accident_info
E [EI_E[ E ﬂm E Ulﬂ > B D:m_.-'-'q.:rcraft_-info

@ @ @ LE:E: LEEH @ zgz-m_:-raotﬂ-:_l:fo

. m_Flight_info
M T ® O HD | 5o meestiostion infe
m_Investigation_info

@ EE Ea e > BH Dim_weather_info
AY E‘-? @ @ R Py >m Fact_Injuries

E =801 ¥ L

e & »2

Values

Add data fields here

Drill through
Cross-report .:
Keep all filters m

Add drill-through fields here

Figure-44: List of fact and dimensions in power-Bi

Data models and relationships

A star schema is a type of data model that resembles a star, with a central fact table
surrounded by dimension tables. The fact table contains the quantitative data, such as sales
figures, website visits, or product inventory. Each dimension table provides descriptive
information about a specific aspect of the data, such as customers, products, time-periods, or
locations

Star Schema [one-to-one relationship]
e The Star Schema is a popular data modeling technique used in the design of data.
e |t organizes data into a central fact table surrounded by dimension tables.
e The central concept resembles a star, with the fact table at the center and dimension
tables radiating out like points on the star.

e This design simplifies querying and reporting, making it easier for analysts to retrieve
and analyze information.

Benefits of the Star Schema [one-to-one relationship]
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e Simplicity: The structure is straightforward, making it easy to understand and use.

e Query Performance: Queries involving the fact table and one or more dimension
tables can be efficient, as the relationships are well-defined.

e Flexibility: It allows for easy expansion by adding new dimensions or modifying
existing ones without affecting the entire schema.

Manage Relationship

File Home

Help

Ve
%ﬁﬁ@@@@ D [3 BEEE Q4

Enter Dataverse Recent
datav workbook hubv Server data

Get Excel Data SOL

Dim_Investigation_info 3 :

Event.d
Investigation.Type
Y ObID
f Publication.Date

Report.Status

Collapse

Dim_Airport_info I

Airport.Code
AirportName
Country

Z Latitude
Location

Y Longitude

Y ObjID

Collapse

sourcesv

Transform Refresh

Manage New New New & Manage View Q&A Language
datav relationships | measure column table roles  as setup
Queries Relationships Caloulations Security Q8A

Dim_weather_info (O

> 0bID
Weather.Condition

Collapse

Fact_Injuries

9

Injury.Severity
Y ObID
Y Total FatalInjuries
Y TotalMinor.Injuries
Y Total.Serious Injuries

Y Total.Uninjured

Collapse

Dim_Flight_info IO
Air.carrier

Y 0bID
Purpose.of flight
Schedule

Collapse ~

Dim_Aircraft_info

Aircraft.Category
Amateur.Built
Engine.Type
FAR.Description
Make
Model
Y NumberofEngines
Y Ob D
Registration.Number

Collapse ~

Dim_Accident_info

f Accident.Date
Accident Number
Aircraftdamage
Broad phase.of.flight
Country

> 0bID
State

Collapse

A

Linguistic
schema v

D)

ol

Publish

Figure-45: Manage Relationship Option
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Manage relationships

Active From: Table (Column) To: Table {Colummn)

There are no relationships defined yet.

\/"

| Mew... | | Autodetect...

Close

Figure-46: Manage Relationship pop up

Create relationship

Select tables and columns that are relatad.

Fact_Injuries

Total.Fatal.Injuries Total.Serious.Injuries Total. Minor.Injuries Total.Uninjured
o a 1
o a 1
o a 1

Dim_Accident_info

Obj_ID Accident.Number Accident.Date Broad.phase.of. flight Aircraft.damage
51 LAXBE2DWVG13 09 fanuary 1982  Landing Substantial
52 LAXBE2DWVG1Z 09 fanuary 1982  Landing Substantial
71 LAXB2FUCQO7 10 fanuary 1882 Landing Substantial
Cardinality Cross filter direction

One to one (1:1) Both

Make this relationship active

Obj_ID Injury. Severity
10 Mon-Fatal
11 MNon-Fatal
16 MNon-Fatal
State Country
CA United States
CA United States
CA United States

Figure-47: Create Relationship b/w Fact_Injuries & Dim_Accident_info
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Create relationship

Select tables and columns that are related.

Fact_lnjuries -
Total.Fatal.Injuries Total.Serious.Injuries Total.Minor.lnjuries Total.Uninjured Obj_ID Injury.Severity
o o a 1 I Non-Fatal
o o a 1 i1 Non-Fatal
o o a 1 16 Non-Fatal
Dim_Aircraft_info b
Ohj_ID Aircraft.Category Mumber.of.Engines Registration.-Mumhber Make Model Amateur.Built En
3F518 Airplans I N94z291 Cessna 152 No R
J628 Airplans I MN49107 Cessna 152 Mo R
3665 Airplane 1 NG3618 Cessna 152 Mo R
< >
Cardinality Cross filter direction
One to one (1:1) - Both -
Make this relationship active
Figure-48: Create Relationship b/w Fact_Injuries & Dim_Aircraft_info
Create relationship
Select tables and columns that are related.
Fact_Injuries -
Total.Fatal.Injuries Total.Serious. Injuries Total.Minor.Injuries Total.Uninjured Obj_ID Injury.Severity
a 1 10 Non-Fatal
Q 1 11 MNon-Fatal
[ 1 15 Mon-Fatal
Dim_Airport_info =2
Ohj_ID Location Country Latitude Longitude Airport.Code Airport.Name
1 BRIDGEPORT, CA United States il null WA
3 EUREKA, CA United States il il WA
4 Canton, OH United States il il NA
Cardinality Cross filter direction
One to one (1:1) - Both -

Make this relationship active

Figure-49: Create Relationship b/w Fact_Injuries & Dim_Airport_info
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Create relationship

Select tables and columns that are related.

Fact_Injuries

Total.Fatal.Injuries Total.Serious.Injuries Total. Minor.Injuries Total.Uninjured Obj_ID Injury.Severity
a o a 1 10 MNon-Fatal
a 1 11 MNon-Fatal
a 1 16 MNon-Fatal
Dim_Flight_info =
Obj_ID Schedule Purpose.of.flight Air.carrier
1 Personal
2 Personal
3 Personal
Cardinality Cross filter direction
One to one (1:1) - Both -
Make this relationship active
. . . .. P . .
Figure-50: Create Relationship b/w Fact_Injuries & “Dim_Flight_info
Create relationship
Select tables and columns that are related.
Fact_lnjuries -
Total.Fatal.Injuries Total.Serious.Injuries Total.Minor.Injuries Total.Uninjured Obj_ID Injury. Severity
a 1 10 Mon-Fatal
o a 1 11 Mon-Fatal
a o a 1 16 Mon-Fatal

Dim_lnvestigation_info

Obj_ID Event.ld Investigation.Type Report.Status Publication.Date
11844 20001212%22465 Accident Probable Cause 31 March 1993
11930 20001212¥22504 Accident Probable Cause 31 March 1993
12492 20001212%23122 Accident Probable Cause 31 March 1993

Cardinality Cross filter direction

One to one (1:1) - Both

Make this relationship active

Figure-51: Create Relationship b/w Fact_Injuries & Dim_Investigation_info
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Create relationship

Select tables and columns that are relatad.

Fact_Injuries -
Total.Fatal.lnjuries Total.Serious.Injuries Total.Minor.Injuries Total.Uninjured Obj_ID Injury. Severity
a 1 10 Mon-Fatal
a 1 11 Mon-Fatal
a 1 16 Mon-Fatal
Dim_weather_info =
Obj_ID Weather.Condition
4 VMC
5 VMC
F MC
Cardinality Cross filter direction
One to one (1:1) - Both -

Make this relationship active

Figure-52: Create Relationship b/w Fact_Injuries & Dim_weather_info

x
Manage relationships
Active From: Table (Column) To: Table {Column)
Fact_Injuries {Obj_I1D) Dim_Accident_info (Obj_ID)
Fact_Injuries {Obj_I1D) Dim_Aircraft_info (Obj_ID)
Fact_Injuries {Obj_I1D) Dim_Airport_info {Obj_ID)
Fact_Injuries {Obj_ID) Dirn_Flight_info (Obj_ID}
Fact_Injuries {Obj_ID) Dim_Investigation_info (Obj_ID}
Fact_Injuries {Obj_I1D) Dim_weather_info (Obj_ID)
[ Mew. || | Astogetect. | | Edit. | | Deete

Figure-53: List of all created relationships
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Investigation.Type
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™

Dim_weather_info

9

Qbj_ID
Weather.Condition

Collapse
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)

ollapse
1 1
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L4
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Dim_Flight_info

Air.carrier
ObID
Purpose.of flight
Schedule

Collapse ~

4

Dim_Aircraft_info

Ajrcraft.Category
Amateur Built
Engine.Type
FAR.Description
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Model

Z Number.ofEngines
Obj ID
Registration.Number

Collapse

Dim_Accident_info

Accident.Date
AccidentMumber
Aircraft.damage
Broad.phase.of flight
Country

Obj_ID
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Collapse ~

9

Figure-54: Star Schema of Relationships

Data Visualization
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Figure-55: Home page of Dashboard

The buttons, which are used on the home page, are:

i. Home
ii.  Country
iii.  Aircraft

iv.  Injuries and Death
v.  Timely Accident

These buttons can be used to navigate on the dashboard. For jumping on the required page,
use “ctrl + click”.
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