MongoDB Lab

Introduction.

MongoDB is NoSQL databases for high volume data and modern applications. It
features JSON document like structure and has a flexible schema unlike SQL. This
means that each set of documents (similar to rows in SQL) does not need to have
same set of fields and data type for a field can vary across documents in a collection.
This gives us advantage when there is frequently changing schema based on the
requirements. In addition, it also has powerful query language as we will see later.

In this tutorial we will go through various commands of MongoDB to get acquainted
with the language and to better understand the features it offers

Problem statement:

We will attempt to answer questions related to airline flights performance. In doing
so, we will be cleaning up the data, gather flight statistics and look at how the data is
distributed.

Dataset:

The dataset used for this tutorial is on time performance of domestic flights
operated by different carriers in the United States in the year 2015. The data was
collected from Bureau of Transportation Statistics of US department of
Transportation. It is approximately ~0.6 GB with 5.8 million rows. The data consists
of 3 files namely:

e Flights.csv (containing all flight times, departure time, arrival time, delay,
reason for delay)

e Airlines.csv (Containing airlines and their respective code)

e Airports.csv (Containing airports names and location data)

This dataset consists of the following columns



Flights.csv

Column Description

YEAR Year of the Flight Trip
MONTH Month of the Flight Trip

DAY Day of the Flight Trip
DAY_OF WEEK Day of week of the Flight Trip
AIRLINE Airline Identifier
FLIGHT_NUMBER Flight Identifier
TAIL_NUMBER Aircraft |dentifier

ORIGIN_AIRPORT

Starting Airport

DESTINATION_AIRPORT

Destination Airport

SCHEDULED_DEPARTURE

Planned Departure Time

DEPARTURE_TIME

WHEEL_OFF - TAXI_OUT

DEPARTURE_DELAY

Total Delay on Departure

The time duration elapsed between departure from the

TAXI_OUT origin airport gate and wheels off
The time point that the aircraft's wheels leave the
WHEELS_OFF ground

SCHEDULED_TIME

Planned time amount needed for the flight trip

ELAPSED_TIME

AIR_TIME+TAXI_IN+TAXI_OUT

The time duration between wheels_off and wheels_on

AIR_TIME time
DISTANCE Distance between two airports

The time point that the aircraft's wheels touch on the
WHEELS_ON ground

The time duration elapsed between wheels-on and gate
TAXI_IN arrival at the destination airport
SCHEDULED_ARRIVAL Planned arrival time
ARRIVAL_TIME WHEELS_ON+TAXI_IN
ARRIVAL_DELAY ARRIVAL_TIME-SCHEDULED_ARRIVAL
DIVERTED Aircraft landed on airport that out of schedule
CANCELLED Flight Cancelled (1 = cancelled)




CANCELLATION_REASON

Reason for Cancellation of flight: A - Airline/Carrier; B -

Weather; C - National Air System; D - Security

AIR_SYSTEM_DELAY

Delay caused by air system

SECURITY_DELAY

Delay caused by security

AIRLINE_DELAY

Delay caused by the airline

LATE_AIRCRAFT_DELAY

Delay caused by aircraft

WEATHER_DELAY

Delay caused by weather

IATA_CODE

Airlines.csv

Description

Airline ldentifier

AIRLINE

Column

Airport's Name

Airports.csv

Description

IATA_CODE Location Identifier
AIRPORT Airport's Name

CITY

STATE

COUNTRY Country Name of the Airport
LATITUDE Latitude of the Airport
LONGITUDE Longitude of the Airport
Basic EDA

A basic exploratory data analysis of the data is shown below:

The below plot shows total number of flights in each month (y-axis). We see that

Most flights were operated in the month of July.
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The below figure shows the total number of flights by airlines and we observed here
that WN which is Southwest Airlines Co. Had the most flights in 2015
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On a different note the below chart shows average departure delay in minutes for
some airlines and it is noted that NK which is Spirit Air Lines had the most delayed
departure in the year 2015
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We will attempt to run queries to see output stated above as well as more statistics
through different MongoDB commands



MongoDB Tutorial

Before starting MongoDB, first create the folder on desktop called flights and save all
3 csv files there.

Activities £ Files «

{it Home Desktop ~

0 Recent .

% Starred flights

{3t Home

[E Documents

{ Downloads
J1 Musie

[«] Pictures
Bl videos

M Trash

+ Other Locations

Activities £ Files »

( {ht Home Desktop flights

0 Recent

% Starred airlines.csv airports. flights.csv
csv

(s Home

) Desktop

[%) Documents
{ Downloads

J1 Music



Next, we will use docker image of Mongo for this tutorial

Running MongoDB on Docker
The first step is to download the official MongoDB image using the terminal. This will
pull the latest image of Mongo from docker Hub

sudo docker pull mongo

:~$ sudo docker pull mongo
Using default tag: latest
latest: Pulling from library/mongo
f22cccob8772: Pull complete
3cf8fb62ba5f: Pull complete
e80c964eceba: Pull complete
329e632c35b3: Pull complete
3e1bd1325a3d: Pull complete
4aab6e3d64ad4a: Pull complete
©35bca87b778: Pull complete
874e4e43cb00: Pull complete
08cb97662b8b: Pull complete
f623ce2balel: Pull complete
f100ac278196: Pull complete
6f5539f9b3ee: Pull complete
Digest: sha256:02e9941ddcb949424fa4eb01f9d235da91a5b7b64feb5887eab77el1ef84a3bad
Status: Downloaded newer image for mongo:latest
docker.io/library/mongo:latest
:~$

Next, we will run mongo image and name it mongodb.

sudo docker run --name mongodb mongo

r run name mongodb mongo
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https://hub.docker.com/_/mongo

Next, we will connect to this container using an interactive shell to see directories
present. Go to new window of terminal and type:

sudo docker exec -it mongodb sh

$ sudo docker exec -it mongodb sh
[sudo] p word for bbak:
[ # 1s
bin boot data dev docker-entrypoint-initdb.d etc home js-yaml.js 1ib 1ib64 media mnt opt proc root run sbin
# cat tmp

cat: tmp: Is a directory
# cd tmp
# 1s

We check all the folders using Is command

We need to copy our flights folder located on desktop to tmp folder inside the
mongodb container so that we can easily import the data

Write exit to exit from this interactive shell
Now run the below command for copying files to mongodb container

sudo docker cp Desktop/flights mongodb:/tmp

We will now try to import flights.csv data into mongodb which will create document
like structure.

Execute the below command for this

sudo docker exec mongodb mongoimport -d Flightsdata -c flights --type csv --
headerline --file /tmp/flights/flights.csv

:~$ sudo docker exec mongodb mongoimport -d Flightsdata -c flights --type --file /tmp/flights/flight
31 connected to: mongodb://localhost/
flights 10.4M
21.
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44 .455+0000 . . . . E .flights 110MB/565MB
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This process will take few mins as it will try to convert in JSON format and store it
inside mongodb database.

In this command we are telling mongodb to import csv file through “--type csv” into a
database called Flightsdata in collection flights and also telling that the fields of
documents will be the first row of csv file through “--headerline”

Similarly import airlines and airports data using below commands

sudo docker exec mongodb mongoimport -d Flightsdata -c airlines --type csv --
headerline --file /tmp/flights/airlines.csv

sudo docker exec mongodb mongoimport -d Flightsdata -c airports --type csv --
headerline --file /tmp/flights/airports.csv

Below is the output of the execution of above commands

:~$ sudo docker exec mongodb mongoimport -d Flightsdata -c airlines --type csv --headerline --file /tmp/flights/airlines.csv
[sudo] password for bbak:
2021-01-08T19:59:29.585+0000 connected to: mongodb://localhost/
2021-01-08T19:59:29.912+0000 14 document(s) imported successfully. © document(s) failed to import.

:~$ sudo docker exec mongodb mongoimport -d Flightsdata -c airports --type csv --headerline --file /tmp/flights/airports.csv
1-01-08T720:01:04.393+0000 connected to: mongodb://localhost/
1-01-08T20:01:04.606+0000 322 document(s) imported successfully. 0 document(s) failed to import.

S

Open another instance of terminal and type the following command to go inside
mongo shell

sudo docker exec -it mongodb mongo

:~$ sudo docker exec -it mongodb mongo
[sudo] password for bbak:

127017 /?compressc isabled&gssapiServiceName=mongodb
: UUID("2b74e749-e589-40e1-b2dc-9a0c431dcbes”) }
rtup warnings when booting:
8+00:00: Using the XFS filesystem is strongly recommended with the WiredTiger storage engine. See http://dochub.mongodb

005+00:00: Access control is not enabled for the database. Read and write access to data and configuration is unrestricte

Enable MongoDB's free cloud-based monitoring service, which will then receive and display
metrics about your deployment (disk utilization, CPU, operation statistics, etc).

The monitoring data will be available on a MongoDB website with a unique URL accessible to you
and anyone you share the URL with. MongoDB may use tt 1formation to make product
improvements and to suggest MongoDB products and de ment options to you.

To enable free monitoring, run the following command: db.enableFreeMonitoring()
To permanently disable this reminder, run the following command: db.disableFreeMonitoring()

We see that now we can interact with our database through this shell



Run command show dbs to display all available databases and also to show our
newly created database

show dbs
Flightsdata 0.738GB

admin 0.000GCB
0.000GB
0.000GB

In order to use our db we need to execute below statement

use Flightsdata

> use Flightsdata
> Flightsdata

And also to see our collections

show tables

> show tables
airlines

airports
flights




Reading from collection

Now check first document in the flights collection do below:

db.flights.findOne()

db.flights.findOne()

" 1d" : ObjectId("5fe77cc2c722395821690e42"),
"YEAR" : 2015,

"MONTH" : 1,

DAY A

"DAY_OF_WEEK" : 4,
"AIRLINE" : "AA",
"FLIGHT_NUMBER" : 258,
"TAIL_NUMBER" : "N3HYAA"
"ORIGIN_AIRPORT" : "LAX"
"DESTINATION AIRPORT"
"SCHEDULED DEPARTURE"
"DEPARTURE_TIME" : 15,
"DEPARTURE_DELAY" : -5,
"TAXI OUT" : 15,
"WHEELS OFF" : 30,
"SCHEDULED TIME" : 285,
"ELAPSED_TIME" : 281,
"AIR TIME" : 258,
"DISTANCE" : 2342,
"WHEELS_ON" : 748,

"TAXI IN" : 8,
"SCHEDULED_ARRIVAL" : 805,
"ARRIVAL_TIME" : 756,
"ARRIVAL DELAY" : -9,
"DIVERTED" : 0,
"CANCELLED" : 0O,
"CANCELLATION_REASON"
"AIR_SYSTEM_DELAY"
"SECURITY DELAY" : ""
"ATRI TNF _NFIAY" - "®

Similarly check the first document in airport collections:

db.airports.findOne()




> db.airports.findOne()
{

" id" : ObjectId("5ff8bab01aff1c896c8ef962"),
"IATA_CODE" : "ABE",

"AIRPORT" : "Lehigh Valley International Airport”,
"CITY" : "Allentown",

"STATE" : "PA",

"COUNTRY" : "USA",

"LATITUDE" : 40.65236,

"LONGITUDE" : -75.4404

To see all documents in airports collection:

db.airports.find({})

> db.airports.find({})
: ObjectId("5ff8ba001aff1c896c8ef962"), "IATA CODE" : "ABE", "AIRPORT" : "Lehigh Valley International Airport", "CITY" : "Allentown", "STATE"
"COUNTRY" "USA", "LATITUDE" 40.65236 N : -75.4404 }
: ObjectId("5ff8baG01aff1c896c8ef963"), ATA " ABR", "AIRPORT" : "Aberdeen Regional Airpo YCIEY "Aberdeen", "STATE" : "SD", "CO
USA", "LATITUDE" : 45.44906, "LONGITUDE" -98.4
ObjectId("5ff8ba001aff1c896c8ef964"), "IATA_ CODE" "ABQ", "AIRPORT" : "Albuquerque International Sunport"”, "CITY" : "Albuquerque", "STATE"
5 OUNTRY" : "USA", "LATITUDE" : 35.04022, "LONGITUDE = 60919 }
i : ObjectId("5ff8bad01aff1c896c8ef965"), "IATA_CODE" ", "AIRPORT" : "Southwest Georgia Regional Airport", "CITY" : "Albany", "STATE" : "
"COUNTRY" : "LATITUDE" : 31.535 LONGITUDE" 447 }
2 ff8bavo1aff1c896c8ef966"), "IATA_CODE" : ", "AIRPORT" : "Nantucket Memorial Airport", "CITY" : "Nantucket", "STATE" : "MA", "
TITUDE" : 41.25305, "LONGITUDE" : -7
5ff8baG01aff1c896c8ef967"), "IATA CODE" : " ", "AIRPORT" : "Waco Regional Airport", "CITY" : "Waco", "STATE" : "TX", "COUNTRY" :
31.61129, "LONGITUDE" 23052 }
ObjectId("5ff8bac01aff1c896c8ef968"), "IATA CODE" : "ACV", "AIRPORT" : "Arcata Airport", "CITY" : "Arcata/Eureka", "STATE" : "CA", "COUNTRY"
5 ATITUDE" : 40.97812, "LONGITUDE" -124.10862 }
ObjectId("5ff8bad01aff1c896c8ef969"), "IATA CODE" : " ", "AIRPORT" : "Abilene Regional Airport", "CITY" : "Abilene", "STATE" : "TX", "COUN
"LATITUDE" : 32.41132, "LONGITUDE" : -99.6819 }
ObjectId("5ff8ba001aff1c896c8ef96a™), "IATA_CODE" : "ADK", "AIRPORT" : "Adak Airport", "CITY" : "Adak", "STATE" : " , "COUNTRY" : "USA", "
"LONGITUDE" : -176.64603 }
5ff8bade1aff1c896c8ef96b" L 2 " : "AGS", "AIRPORT" : "Augusta Regional Airport (Bush Field)", "CITY" : "Augusta", "STATE"
"COUNTRY" "USA", "LATITUDE" : 33.36996 81.9645 }
ObjectId("5ff8bae01aff1c896c8ef96c”), ATA g KN", "AIRPORT" : "King Salmon Airport" "CITY" "King Salmon", "STATE" : "AK", "COUNT
, "LATITUDE" : 58.6768, "LONGITUD -156.64922 }
e ObjectId("5ff8baG01aff1c896c8ef96d"), "IATA_CODE" : "ALB", "AIRPORT" : "Albany International Airport", "CITY" : "Albany", "STATE" :
UNTRY" "USA", "LATITUDE" : 42.74812, "LONGITUD! : -73.80298 }
L | + 0OhiectTd("5ff8bad01aff1c896c8ef96e"), "IATA_CODE" "AIRPORT" : "Waterloo Regional Airport”, "CITY" : "Waterloo", "STATE" : "IA"
Firefox Web Browser ATITUDE" : 8, "LONGITUDE' 92.400

The above command will print all the rows (documents) in a format which can be
difficult to read and inspect. Therefore a more useful command is the following
which will show each columns separately in new line.

db.airports.find({}).pretty()




> db.airports.find({}).pretty()
{

" 1id" : ObjectId("5ff8babt01aff1c896c8ef962"),
"IATA CODE" : "ABE",

"AIRPORT" : "Lehigh Vvalley International Airport",
"CITY" : "Allentown”,

"STATE" : "PA",

"COUNTRY" : "USA",

"LATITUDE" : 40.65236,

"LONGITUDE" : -75.4404

" 1d" : ObjectId("5ff8bab0laff1c896c8ef963"),
"IATA _CODE"™ : "ABR",

"AIRPORT" : "Aberdeen Regional Airport”,
"CITY" : "Aberdeen",

"STATE" : "SD",

"COUNTRY" : "USA",

"LATITUDE" : 45.44906,

"LONGITUDE" : -98.42183

" 1id" : ObjectId("5ff8bab01aff1c896c8ef964"),
"IATA CODE" : "ABQ",

"AIRPORT" : "Albuquerque International Sunport”,
"CITY" : "Albuquerque",

"STATE" : "NM",

"COUNTRY" : "USA",

"LATITUDE" : 35.04022,

"LONGITUDE" : -106.60919

Let us now check the count of documents in flights collection:

db.flights.find().count()

> db.flights.find().count()

We see that this collection has 5,819,079 documents



Now check airlines data set:

db.airlines.find({})

db.airlines.find({})

"_id" : ObjectId("5ff8b9a1465e3486bc8dbb40" "IATA_CODE" : "UA", "AIRLINE" : "United Air Lines Inc." }
: ObjectIid("5ff8b9a1465e3486bc8dbb41"), "IATA_CODE" : ", "AIRLINE" "American Airlines Inc." }
: ObjectIid("5ff8b9a1465e3486bc8dbb42"), "IATA_CODE" : ", "AIRLINE" "US Airways Inc." }
: ObjectId("5ff8b9a1465e3486bc8dbb43"), "IATA_CODE" ", "AIRLINE" "Frontier Airlines Inc." }
: ObjectId("5ff8b9a1465e3486bc8dbb44"), "IATA_CODE" , "AIRLINE" "JetBlue Airways" }
: ObjectId("5ff8b9a1465e3486bc8dbb4 , "IATA_CODE" , "AIRLINE" "Skywest Airlines Inc." }
: ObjectIid("5ff8b9a1465e3486bc8dbb46"), "IATA_CODE" , "AIRLINE" "Alaska Airlines Inc." }
: ObjectId("5ff8b9a1465e3486bc8dbb47"), "IATA_CODE" : ", "AIRLINE" "Atlantic Southeast Airlines" }
: ObjectIid("5ff8b9a1465e3486bc8dbb48"), "IATA_CODE" : ", "AIRLINE" "Hawaiian Airlines Inc." }
: ObjectId("5ff8b9a1465e3486bc8dbb49"), "IATA_CODE" : ", "AIRLINE" "American Eagle Airlines Inc." }
: ObjectIid("5ff8b9a1465e3486bc8dbb4a"), "IATA_CODE" : ", "AIRLINE" "virgin America" }
: ObjectId("5ff8b9a1465e3486bc8dbb4b"), "IATA_CODE" : ", "AIRLINE" "Southwest Airlines Co." }
: ObjectId("5ff8b9a1465e3486bc8dbb4c"), "IATA_CODE" : ", "AIRLINE" "Delta Air Lines Inc." }

" : ObjectId("5ff8b9a1465e3486bc8dbb4d"), "IATA_CODE" : "NK", "AIRLINE" : "Spirit Air Lines" }

T Tt

t
!
There are 2 fields in each row and they represent the full form of IATA_Code which is
the AIRLINE column in flights collection

Creation of new rows

Let’s try inserting a new airline in airlines collection:

db.airlines.insertOne(

{"IATA_CODE" : "PK", "AIRLINE" : "Pakistan International Airline"}

> db.airlines.insertoOne(

{"IATA CODE" : "PK", "AIRLINE" : "Pakistan International Airline"}

"acknowledged" : true,
"insertedId"” : ObjectId("5ff9ae54784aa3e87a3688feb0")

And now list all the airlines again



db.airlines.find({})
5 " : ObjectId("5ff8b9a1465e3486bc8dbb40"), "IATA_CODE" : "UA", "AIRLINE" : "United Air Lines Inc." }
: ObjectId("5ff8b9a1465e3486bc8dbb41"), "IATA_CODE" b "American Airlines Inc." }
: ObjectId("5ff8b9a1465e3486bc8dbb42"), "IATA_CODE" "AIRLINE" "US Airways Inc." }
: ObjectId("5ff8b9a1465e3486bc8dbb43"), "IATA_CODE" i AIRLINE" "Frontier Airlines Inc." }
: ObjectIid("5ff8b9a1465e3486bc8dbb44"), "IATA_ CODE" "B6", "AIRLINE" "JetBlue Airways" }
: ObjectId("5ff8b9a1465e3486bc8dbb45"), "IATA_ CODE" "00" 3 e "Skywest Airlines Inc." }
: ObjectId("5ff8b9a1465e3486bc8dbb46"), "IATA_CODE" ) s » "Alaska Airlines Inc." }
: ObjectId("5ff8b9a1465e3486bc8dbb47"), "IATA_CODE" 3 NE" "Atlantic Southeast Airlines" }
: ObjectId("5ff8b9a1465e3486bc8dbb48"), "IATA_ CODE" "HA A s "Hawaiian Airlines Inc." }
: ObjectId("5ff8b9a1465e3486bc8dbb49"), "IATA_CODE" i "American Eagle Airlines Inc." }
: ObjectId("5ff8b9a1465e3486bc8dbb4a” "IATA_CODE" : "A = "Virgin America" }
: ObjectId("5ff8b9a1465e3486bc8dbb4b” "IATA_CODE" ¢ "Southwest Airlines Co." }
: ObjectId("5ff8b9a1465e3486bc8dbb4c"), "IATA_CODE" AIRLINE" "Delta Air Lines Inc." }
: ObjectId("5ff8b9a1465e3486bc8dbb4d"), "IATA_CODE" "NK" AIRLINE" "Spirit Air Lines" }
'+ OhiectTd("5ff9ae54784aae87a688feb0" "IATA_CODE" : "PK", "AIRLINE" : "Pakistan International Airline" }
Firefox Web Browser

db.airlines.insertMany ([
{"IATA CODE" : "ER", "AIRLINE" : "Serene Air"},

{"IATA_CODE" : "PF", "AIRLINE" : "Air Sial"}

1)

db.airlines.insertMany([

{"IATA CODE" : ' "AIRLINE" : "Serene Air"},

{"IATA_CODE" : "PF", "AIRLINE" : "Air Sial"}

"acknowledged" : true,

"insertedIds" : [
ObjectId("5ffobe10784aae87a688febl"),
ObjectId("5ff9b010784aae87a688feb2")

The rows are added at the bottom:



db. alrlxnes find({})

: ObjectId("5ff8b9a1465e3486bc8dbb40"
ObjectId("5ff8b9a1465e3486bc8dbb41"
ObjectId("5ff8b9a1465e3486bc8dbb42"
ObjectId("5ff8b9a1465e3486bc8dbb43"
ObjectId("5ff8b9a1465e3486bc8dbb44
ObjectId("5ff8b9a1465e3486bc8dbb45"
ObjectId("5ff8b9a1465e3486bc8dbb46
ObjectId("5ff8b9a1465e3486bc8dbb47"
ObjectId("5ff8b9a1465e3486bc8dbb48"
ObjectId("5ff8b9a1465e3486bc8dbb49"
ObjectId("5ff8b9a1465e3486bc8dbb4a™
ObjectId("5ff8b9a1465e3486bc8dbb4b"
ObjectId("5ff8b9a1465e3486bc8dbb4c"
ObjectId("5ff8b9a1465e3486bc8dbb4d"
ObjectId("5ff9ae54784aae87a688feb0"
ObjectId("5ff9b010784aae87a688febl"
ObjectId("5ff9b010784aae87a688feb2"

"AIRLINE"
"AIRLINE
"AIRLINE

"IATA_CODE"
"IATA_CODE
"IATA_CODE
"IATA_CODE
'IATA_CODE
"IATA_CODE
"IATA_CODE
"IATA_CODE
"IATA_CODE
"IATA_CODE
"IATA_CODE
"IATA_CODE
"IATA_CODE
'IATA_CODE
"IATA_CODE
"IATA_CODE
"IATA_CODE

0
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{
{

Query with conditions

nited Air Lines Inc."
merican Airlines In

"US Airways Inc.” }
"Frontier
"JetBlue Airways" }

"Skywest Airlines Inc." }
"Alaska Airlines
"Atlantic Southeast Airlines" }
"Hawaiian Airlines Inc.” }

Airlines Inc.”

Inc." }

merican Eagle Airlines Inc."
irgin America" }
outhwest Airlines Co." }

"Delta Air Lines Inc 3}

"Spirit Air Lines" }

"pakistan International Airline" }
"Serene Air" }

"Air sial" }

Now let us head back to flights collection. To see documents only with origin airport

as LAX

db.flights.find(

{"ORIGIN_AIRPORT" : "LAX"})

> db.flights.find(

3 { ORIGIN_AIRPORT" "LAX"})
5 ctId("5fe77cc2c722395821690e4
N3HYAA", "ORIGIN_AIRPORT" :
TAXI_OUT" : 15, S_OFF" : 30,
"SCHEDULED_ARRIVA! 805,
, "SECURITY_DELAY"

' : 2015, "MONTH"
DESTINATION_AIRPORT"
SCHEDULED_TIME" : 285, "ELAPSED_TIME

RRIVAL_DELAY" : -9,
"L ATE_AIRCRAFT_DELA
2015, "MONTH"
ESTINATION_AIRPORT"
" : 273, "ELAPSED
RIVAL_DELAY" : -10, e,
"LATE_AIRCRAFT_DELAY

"DAY_OF_|

584UW", "ORIGIN_AIRPORT"

: 13, "WHEELS_OFF" : 57,
LED_ARRIVAL" : 803, RRIVAL_TIME
"SECURITY_DELAY ! "AIRLINE_DELAY"
" : ObjectId("S5fe77cc2c722395821690e4b"), YEAR

: 214, "ELAPSED_TIME AT
i RRIVAL_DELAY" : -4,
"SECURITY_DELAY" : "AIRLINE_DELAY" : "", "LATE_AIRCRAFT_D
ObjectId("5fe77cc2c722395821690e55"), "YEAR" : 2015, "MONTH"
"ORIGIN_AIRPOR "LAX", "DESTINATION_AIRPORT"
: WHEELS_OFF" : 14 280,
SCHEDULED_ARRIVAL" : 750, "ARRIVAL_TIME" RRIVAL_DELAY
i "SECURITY_DELAY" : "AIRLINE_DELA
: ObjectId("5fe77cc2c722395821690e59"), "YEAR" :

_TIME"

SCHEDULED APRIVHL

WEEK"

3228,
"CANCELLED" : O,
WEATHER_DELAY g

"SCHEDULED_DEPARTUR
: 188,
"CANCELLED" : o,

"AIRLINE" : "AA"
"DEPARTURE_TIM s 15,
STANCE" : 2342, "WHEELS_ON

0, "CANCELLATION_REASON"
3
AIRLINE" : "US", "FLIGHT_NUMBER" : 2013,
30, "DEPARTURE_TIP 44, "DEPARTURE_DEL,
STANCE" : 2125, "WHEELS_ON >
"CANCELLATION_REASON"

2 748
AIR SYSTE

}
AIRLINE" : "DL", "FLIGHT_NUMBER" : 1434,
"DEPARTURE_TIME" : 35, "DEPARTURE_DELAY
STANCE" : 1535, "WHEELS_C 01, "T,
"CANCELLATION_REASON

AIRLINE" : "AA",
10, "DEPARTURE_TIME" : 2,
"DISTANCE" : 2330, "WHEELS_ON

"CANCELLATION_REASON"

"FLIGHT_NUMBER" : 2336,

"DEPARTURE_DELAY" :

737, "TAXI_I
"AIR_SYSTE

}
AIRLINE" : "AA", "FLIGHT_NUMBER

We see that there are too many fields displayed. Let’s display only few set of fields

for the same query

db.flights.find(
{"ORIGIN_AIRPORT" :
{"YEAR":1, "MONTH":

n LAX"},
1, "AIRLINE":1, "ORIGIN_AIRPORT":

1})




db.flights.find(

{"ORIGIN_AIRPORT" : "LAX"},

1, "MONTH": 1, "AIRLINE":1, "ORIGIN_AIRPORT":1})
ObjectId("5fe77cc2c722395821690e42"), "YEAR" : 2015, "MONTH" : "AIRLINE" : "AA", "ORIGIN_AIRPORT"
ObjectId("5fe77cc2c722395821690e46"), "YEAR" : 2015, "MONTH" : "AIRLINE"
ObjectId("5fe77cc2c722395821690e4b"), "YEAR" : 2015, "MONTH" : "AIRLINE"
ObjectId("5fe77cc2c722395821690e55"), "YEAR" : 2015, "MONTH" : "AIRLINE"
ObjectId("5fe77cc2c722395821690e59"), "YEAR" : 2015, "MONTH" : "AIRLINE"
ObjectId("5fe77cc2c722395821690e5b"), "YEAR" : 2015, "MONTH" : "AIRLINE" b
ObjectId("5fe77cc2c722395821690eca"), "YEAR" : 2015, "MONTH" : "AIRLINE" : ' ORIGIN_AIRPORT"
ObjectId("5fe77cc2c722395821690ecd”), "YEAR" : 2015, "MONTH" : "AIRLINE" " "ORIGIN_AIRPORT"
ObjectId("5fe77cc2c722395821690ee8"), "YEAR" : 2015, "MONTH" : "AIRLINE" : "ORIGIN_AIRPORT"
ObjectId("5fe77cc2c722395821690f06"), "YEAR" : 2015, "MONTH" : "AIRLINE" : ORIGIN_AIRPORT"
ObjectId("5fe77cc2c722395821690f22"), "YEAR" : 2015, "MONTH" : "AIRLINE" : ' ORIGIN_AIRPORT"
ObjectId("5fe77cc2c722395821690f27"), "YEAR" : 2015, "MONTH" : "AIRLINE" " "ORIGIN_AIRPORT"
ObjectId("5fe77cc2c722395821690f4b"), "YEAR" : 2015, "MONTI : s NE® 3 ORIGIN_AIRPORT"
ObjectId("5fe77cc2c722395821690fb2"), "YEAR" : 2015, "MONT : ! NE" ORIGIN_AIRPORT"
ObjectId("5fe77cc2c722395821690fb4"), "YEAR" : 2015, "MONTI : L Ea s ORIGIN_AIRPORT"
ObjectId("5fe77cc2c722395821690ff4"), "YEAR" : 2015, "MONTI : ¢ " % ORIGIN_AIRPORT"
ObjectId("5fe77cc2c722395821690fff"), "YEAR" : 2015, "MONTI : ' NE" : "B6 ORIGIN_AIRPORT"
ObjectId("5fe77cc2c722395821691009"), "YEAR" : 2015, "MONT : i NE" " ORIGIN_AIRPORT"
ObjectId("5fe77cc2c72239582169104d"), "YEAR" : 2015, "MONTI : L AR ORIGIN_AIRPORT"
ObjectId("5fe77cc2c722395821691069"), "YEAR" : 2015, "MONTH" : ¢ S ORIGIN_AIRPORT"
for more

The above output looks a lot better.

Let’s find all flights taken by a specific airline (UA) from origin airport “LAX”
db.flights.find(

{"ORIGIN_AIRPORT" : "LAX", "AIRLINE" : "UA"},

{"YEAR":1, "MONTH" "AIRLINE":1, "ORIGIN_AIRPORT'

Notice we also added DISTANCE column so that it can be displayed. Below is the
output

> db.flights.find(
{"ORIGIN_AIRPORT" : "LAX", "AIRLINE" : "UA"},

"MON 1, "AIRLINE":1, "ORIGIN_AIRPORT , "DISTANCE":1}

ObjectId("5fe77cc2c722395821690e5b"), "YEAR" : 2015, "MONTH" "AIRLINE" "UA", "ORIGIN_AIRPORT" ", "DISTANCE"
ObjectId("5fe77cc2c722395821690eca"), "YEAR" 2015, N AIRLINE" ", "ORIGIN_AIRPORT ", "DISTANCE"
: ObjectId("5fe77cc2c722395821690ee8"), "YEAR" : 2015, : AIRLINE" : "ORIGIN_AIRPORT" : ", "DISTANCE"
ObjectId("5fe77cc2c722395821690f06"), "YEAR" 2015, AIRLINE" "ORIGIN_AIRPORT - ", "DISTANCE"
ObjectId("5fe77cc2c722395821690fb2"), "YEAR" 2015, "MON AIRLINE" ORIGIN_AIRPORT k DISTANCE"
: ObjectId("5fe77cc2c722395821690fb4"), "YEAR" : 2015, N : AIRLINE" : ORIGIN_AIRPORT" : " DISTANCE"
ObjectId("5fe77cc2c722395821691106"), "YEAR" AIRLINE" "ORIGIN_AIRPORT " ", "DISTANCE"
ObjectId("5fe77cc2c72239582169124d"), "YEAR" RLINE" "ORIGIN_AIRPORT ; DISTANCE"
: ObjectId("5fe77cc2c722395821691376"), "YEAR" : ; 5 H AIRLINE" : ORIGIN_AIRPORT" : " DISTANCE"
ObjectId("5fe77cc2c722395821691470"), "YEAR" 3 N AIRLINE" ORIGIN_AIRPORT > "DISTANCE"
ObjectId("5fe77cc2c72239582169151d"), "YEAR" AIRLINE" ", "ORIGIN_AIRPORT " ", "DISTANCE"
: ObjectId("5fe77cc2c72239582169155a"), "YEAR" : : LIN : ", "ORIGIN_AIRPORT" : ' ", "DISTANCE"
ObjectId("5fe77cc2c72239582169157a"), "YEAR" ¢ MON ORIGIN_AIRPORT k ", "DISTANCE"
ObjectId("5fe77cc2c7223958216915¢c0"), "YEAR" N AIRLINE" ", "ORIGIN_AIRPORT Y ", "DISTANCE"
: ObjectId("5fe77cc2c7223958216915e1"), "YEAR" : : AIRLINE" : ", "ORIGIN_AIRPORT" : " ", "DISTANCE"
ObjectId("5fe77cc2c7223958216916ac"), "YEAR" RLINE" ", "ORIGIN_AIRPORT : ", "DISTANCE"
ObjectId("5fe77cc2c7223958216916ed"), "YEAR" S 5 ORIGIN_AIRPORT k DISTANCE"
: ObjectId("5fe77cc2c7223958216917c0"), "YEAR" : 20 N : - N : ORIGIN_AIRPORT" : " DISTANCE"
ObjectId("5fe77cc2c7223958216917c1"), "YEAR" A ", "ORIGIN_AIRPORT o ", "DISTANCE"
ObjectId("5fe77cc2c722395821691823"), "YEAR" : "AIRLINE" "ORIGIN_AIRPORT : ", "DISTANCE"
" for more




Now we will find all UA flights from airport LAX but which has distance less than 1000
miles

db.flights.find(
{"ORIGIN_AIRPORT" : "LAX", "AIRLINE" : "UA", "DISTANCE" :{ $1t : 1000}},

{"YEAR": "MONTH": 1, "AIRLINE":1, "ORIGIN_AIRPORT TANCE" :1}

> db.flights.find(

N_A : "LAX", "AIRLIN : "UA", STAN : Sk |
"ORIGIN_AIRPORT" "LAX", "AIRLINE" s "DISTANCE" 8 000

, "MONTH": 1, "AIRLINE":1, "ORIGIN_AIRPORT":1, "DISTANCE":1}

" : ObjectId("5fe77cc2c722395821690eca” X L) i s L ) "UA", "ORIGIN_AIRPORT" " ", "DISTANCE"
: ObjectId("5fe77cc2c722395821690fb4" o s ] 2 3 z ", "ORIGIN_AIRPORT" : A DISTANCE
" : ObjectId("5fe77cc2c7223958216915¢c0" 2 s » N o A ", "ORIGIN_AIRPORT" : X", "DISTANCE"
" : ObjectId("5fe77cc2c7223958216915e1" 5 2l 8 S ", "ORIGIN_AIRPORT ", "DISTANCE"
" : ObjectId("5fe77cc2c7223958216919ca" : o . ", "ORIGIN_AIRPORT ", "DISTANCE
: ObjectId("5fe77cc2c722395821691ef9"), " 2 " ", "ORIGIN_AIRPORT AX" DISTANCE
" : ObjectId("5fe77cc2c722395821692451"), " oS N 1 o ", "ORIGIN_AIRPORT 2 DISTANCE
" : ObjectId("5fe77cc2c72239582169245e" 2 2l i ", "ORIGIN_AIRPORT AX", "DISTANCE
: ObjectId("5fe77cc2c7223958216927b8" " ¥ 2 it 3 ", "ORIGIN_AIRPORT ", "DISTANCE
" : ObjectId("5fe77cc2c722395821692d21" g s " ", "ORIGIN_AIRPORT AX", "DISTANCE
" : ObjectId("5fe77cc2c722395821692e63" i T N ” N ", "ORIGIN_AIRPORT X", "DISTANCE"
" : ObjectId("5fe77cc2c722395821692ee7"), " ] - i ", "ORIGIN_AIRPORT ", "DISTANCE
: ObjectId("5fe77cc2c722395821693125" » 5 M " ", "ORIGIN_AIRPORT ", "DISTANCE
" : ObjectId("5fe77cc2c722395821693821" ° S M " 3 ", "ORIGIN_AIRPORT AX", "DISTANCE
" : ObjectId("5fe77cc2c722395821693b79" 2 B s ", "ORIGIN_AIRPORT ", "DISTANCE
: ObjectId("5fe77cc2c722395821693e3e" & e “M # ", "ORIGIN_AIRPORT AX", "DISTANCE
" : ObjectId("5fe77cc2c722395821693f20" "YEAR" : 3 - 3 ", "ORIGIN_AIRPORT X", "DISTANCE
" : ObjectId("5fe77cc3c7223958216943ed"), "YEAR" : ~ A ", "ORIGIN_AIRPORT AX", "DISTANCE
' : ObjectId("5fe77cc3c7223958216943fe" 2 S o ", "ORIGIN_AIRPORT 2 "DISTANCE
: ObjectId("5fe77cc3c7223958216945ad" ay ol 8 i i 2 "UA", "ORIGIN_AIRPORT" s ", "DISTANCE"
" for more

db.flights.find(
{"ORIGIN_AIRPORT" : "LAX", "AIRLINE" : "UA", "DISTANCE" :{ $1t : 1000}},

{"YEAR":1, "MONTH": 1, "AIRLINE":1, "ORIGIN_AIRPORT":1, "DISTANCE":1}

) .count()

It shows that there are 6990 such flights

>

> db.flights.find(

{"ORIGIN_AIRPORT" : "LAX", "AIRLINE" : "UA", "DISTANCE" :{ Slt : 1000}},

{"YEAR":1, "MONTH": 1, "AIRLINE":1, "ORIGIN_AIRPORT":1, "DISTANCE":1}

... ).count()
6990




Now find all flights by UA from either LAX (Los Angeles) airport or IAH (Houston
airport)

This time we do not want Year and month to be displayed but instead we will display
departure time along with distance

db.flights.find(
{ "AIRLINE" : "UA",
$or : [{"ORIGIN_AIRPORT" : "LAX"},{"ORIGIN _AIRPORT" : "IAH"}]},

{"AIRLINE":1, "ORIGIN_AIRPORT":1, "DISTANCE":1, "DEPARTURE_TIME":1}

> db.flights.find(

{ RLINE" : "UA",
[{"ORIGIN_AIRPORT" : " 3},{"ORIGIN_ATRPORT" : "TAH

{"AIRLINE":1, "ORIGIN_AIRPORT":1, " AN , "DEPARTURE_TIME

tId(" "DEPARTURE_TIME"
"DEPARTURE_TIME

DEPARTURE_TIME

DEPARTURE_TIME

DEPARTURE_TIME

DEPARTURE_TIME

B 0 TURE_TIME"

, "ORIGIN_AIRPO "DEPARTURE_TIME

"ORIGIN_AIRPO "DEPARTURE_TIME

DEPARTURE_TIME

DEPARTURE_TIME

DEPARTURE_TIME

DEPARTURE_TIME

¥ DEPARTURE_TIME

"ORIGIN_ATRPORT" DEPARTURE_TIME"

"ORIGIN_AIRPO DEPARTURE_TIME

RIGIN_ DEPARTURE_TIME

RIGIN_ : DEPARTURE_TIME

RIGIN_ATRPO DEPARTURE_TIME

ATRLINE" "ORIGIN_AIRPORT" "DEPARTURE_TIME"

LSRR

o




Querying Missing Values

Now find the flight which have no departure time. This is same as querying for
missing values.

db.flights.find({

"DEPARTURE_TIME" : null

}).count()

= db.flights.find({
"DEPARTURE_TIME" : null

«e. }).count()

We see there are no missing values for departure. However, when changing the
guery we get blank departure times

db.flights.find({ "DEPARTURE_TIME" : "" }).count()

> db.flights.find({ "DEPARTURE TIME" : "" }).count()

86153
We also notice that such blank departure times also have cancelled field equal to 1
which means these flights were cancelled:

db.flights.find({ CANCELLED : 1, "DEPARTURE_TIME" : '' }).count()

> db.flights.find({ CANCELLED : 1, "DEPARTURE_TIME" : '' }).count()
86153




Aggregation

Now find the total number of flights taken by each airline
In order to do this we will use aggregation in MongoDB.

Aggregation operations group values from multiple documents together, and can
perform a variety of operations on the grouped data to return a single result.

The MongoDB aggregation pipeline consists of stages. Each stage transforms the
documents as they pass through the pipeline. Pipeline stages do not need to produce
one output document for every input document; e.g., some stages may generate
new documents or filter out documents.

The below command give the desired result

db.flights.aggregate([
{$match : {"CANCELLED" : 9}},

{$group : { _id : "$AIRLINE", total: {$sum : 1}}}

1)

The documents are first filtered with flights having no cancellation and then passed
on to the next aggregation stage which is group by Airline.

Below is the output

> db.flights.aggregate([

{Smatch : {"CANCELLED" : 0}},

. {Sgroup : { _id : "SAIRLINE", total: {Ssum : 1}}}

- 1)

n idW i "DLEM, “"total : (872057 }

" id? = WX, "total! : 61369 }

" id" : "AA", "total" : 715065 }

" id" : "WN", "total" : 1245812 }

noAdMiet TB6NS P totalll o 262712}

" id" : "US", "total" : 194648 }

" id" : "F9", "total" : 90248 }

" id" : "MQ", "total" : 279607 }
id" : "EV", "total" : 556746 }

: "HA", "total"” : 76101 }
"00", "total" : 578393 }
YASY, Mtotall s 18525
"UA", "total" : 509150 }
"NKT, "torall s TI5375: }

{
{
{
{
{
{
{
{
{"
{"
[
{"
{"
{"

Visual Studio Code




The above is equivalent to map reduce, however the difference is that here no map
reduce function needs to be defined. Most map reduce techniques can also be done
via aggregation pipeline.

Now find the top 10 destination airports. We will count the flights for each airport
and sort it in descending order and take the first 10 documents.

db.flights.aggregate([
{$match : {"CANCELLED" : ©}},

{$group : { _id : "$DESTINATION AIRPORT", total: {$sum : 1}}},
{$sort : {"total" : -1 }},
{$1limit : 10}

Here the Smatch operator will filter documents having cancelled = 0,

Sgroup will group by destination airport, assign 1 and then sum. This is summing all
ones by airport

Ssort will sort the documents in order. Here -1 means sort in descending order

Slimit will show the first 10 documents only

> db.flights.aggregate([
{Smatch : {"CANCELLED" : ©}},

{Sgroup : { _id : "SDESTINATION_AIRPORT", total: {Ssum : 1}}},
{Ssort : {"total" : -1 }},

e {Slimit : 10}

- 1)
" id" : "ATL", "total" : 344189
*1d" : "ORD", "total” : 276633
" id" : "DFW", "total" : 232833
" id" : "DEN", "total" : 193700
" id" : "LAX", "total" : 192437
" id" : "SFO", "total" : 145661
" 1d" : "PHX", "total" : 145602
" id" : "IAH", "total" : 144251
" id" : "LAS", "total" : 132338
*id" = "MSP", "total® : ‘111278

M g e M ) o e b o

{
{
{
{
{
{
{
{
{
{



Next find minimum and maximum arrival delays.

db.flights.aggregate([
{$match : { "ARRIVAL DELAY" : {$ne : ""}}},

{$group : { _id : null, min_Arrival : { $min : "$ARRIVAL DELAY"},
max_Arrival : {$max : "$ARRIVAL_DELAY"}}}
1)

Again in this command Arrival Delays with blank values are removed.
Grouping by _id : null will return a single row

Smin & Smax are an aggregate operator and

>

> db.flights.aggregate([

{Smatch : { "ARRIVAL_DELAY" : {Sne : ""}}},

{Sgroup : { _id : null, min_Arrival : { Smin : "SARRIVAL_DELAY"}, max_Arrival : {Smax : "SARRIVAL_DELAY"}}}

st
{ " _1d" : null, "min_Arrival"” : -87, "max_Arrival” : 1971 }
>

Exercise: find the airline with the most delay and the most common delay reasons

Next we will try to link origin airport details from airports collection to flights
collection

We use the below command. To see output more clearly on command line we have
added a limit pipeline along with pretty() option. We will see how our first row
appears

db.flights.aggregate([
{ $lookup: {
"airports",
localField: "ORIGIN_AIRPORT",
foreignField: "IATA CODE",
"ORIGIN_AIRPORT DETAILS"

I3
{$1limit : 1}
]).pretty()




This query is similar to JOINS in SQL. Below is the output of one of the document

db.flights.aggregate([
{ Slookup: {
from: "airports”,
localField: "ORIGIN AIRPORT",
foreignField: "IATA CODE",
as : "ORIGIN_AIRPORT DETAILS"

}}’
{Slimit : 1}
.pretty()

" 1d" : ObjectId("5fe77cc2c722395821690e42"),
"YEAR" : 2015,

"MONTH" : 1,

"DAY" : 1,

"DAY_OF WEEK" : 4,

"AIRLINE" : "AA",

"FLIGHT _NUMBER" : 258,
"TAIL_NUMBER" : "N3HYAA",
"ORIGIN_AIRPORT" : "LAX",
"DESTINATION_ AIRPORT" : "MIA",
"SCHEDULED_DEPARTURE" : 20,
"DEPARTURE_TIME" : 15,
"DEPARTURE_DELAY" : -5,
"TAXI_OUT" : 15,




"TAXI_OUT" : 15,

"WHEELS_OFF" : 30,

“SCHEDULED TIME" : 285,

"ELAPSED TIME" : 281,

"AIR_TIME" : 258,

"DISTANCE" : 2342,

"WHEELS_ON" : 748,

PEAXT TNZ a8

"SCHEDULED_ ARRIVAL" : 805,

"ARRIVAL TIME" : 756,

"ARRIVAL_DELAY" : -9,

"DIVERTED" : 0,

"CANCELLED" : 0,

"CANCELLATION_REASON"

“AIR_SYSTEM_DELAY"

"SECURITY DELAY"

"AIRLINE_DELAY" : "",

"LATE_AIRCRAFT_DELAY"

"WEATHER_DELAY" : "",

"ORIGIN_AIRPORT_DETAILS" : [

{

" 1d" : ObjectId("5ff8bat01affic896c8efadf"),
"IATA_CODE" : "LAX",
"AIRPORT" : "Los Angeles International Airport",
"CITY" : "Los Angeles”,
SSTATE™ e teAs
"COUNTRY" : "USA",
"LATITUDE" : 33.94254,
"LONGITUDE" : -118.40807

Now add a new field “DELAY_BRACKETS with the following values:

e |f ARRIVAL _DELAY < 15 mins: “then less than 15 mins
e |f 15 mins <= ARRIVAL_DELAY < 60 mins : more than 15 & less than 60 mins
e Else more than 60 mins



db.flights.aggregate([

{

$project
_id :

{
9,

"AIRLINE"
"FLIGHT_NUMBER"
"ORIGIN_AIRPORT"
"ARRIVAL_DELAY"
"DELAY_BRACKETS"

$

1,

A

branches

{

then

}s
{

{$1t : ["$ARRIVAL_DELAY", 60]}1},

"AIRLINE" :
"AIRLINE" :
"AIRLINE" :
"AIRLINE" :
"AIRLINE" :
"AIRLINE" :
"AIRLINE" :
"AIRLINE" :
"AIRLINE" :
"AIRLINE" :
"AIRLINE" :
"AIRLINE" :
"AIRLINE" :
"AIRLINE" :
"AIRLINE" :
"AIRLINE" :
"AIRLINE" :
"AIRLINE" :
"AIRLINE" :
"AIRLINE" :
ype "it" for
it
"AIRLINE" :
"AIRLINE" :
"AIRLINE" :
"AIRLINE" :
"AIRLINE" :
"AIRLINE" :
"AIRLINE" :
"AIRLINE" :
"AIRLINE" :

"AA", "FLIGHT_NUMBER" :
"AS", "FLIGHT_NUMBER" :
"DL", "FLIGHT_NUMBER" :
"NK", "FLIGHT_NUMBER" :
"Us", "FLIGHT_NUMBER" :
"AA", "FLIGHT_NUMBER" :
"DL", "FLIGHT_NUMBER" :
"DL", "FLIGHT_NUMBER" :
"AA", "FLIGHT_NUMBER" :
"DL", "FLIGHT_NUMBER" :
"DL", "FLIGHT_NUMBER" :
"DL", "FLIGHT_NUMBER" :
"AS", "FLIGHT_NUMBER" :
"DL", "FLIGHT_NUMBER" :
"UA", "FLIGHT_NUMBER" :
"AS", "FLIGHT_NUMBER" :
"DL", "FLIGHT_NUMBER" :
"NK", "FLIGHT_NUMBER" :
"AS", "FLIGHT_NUMBER" :
"AA", "FLIGHT_NUMBER" :

more
"Us", "FLIGHT_NUMBER"

"NK", "FLIGHT_NUMBER"

"AA", "FLIGHT_NUMBER"
"NK", "FLIGHT_NUMBER"
"AA", "FLIGHT_NUMBER"

then

}

1,

: { $1t

: "less than 15 mins"

: { $and :

[ { $gte :

["$ARRIVAL_DELAY" ,15]},

["$ARRIVAL DELAY", 15]},

: "more than 15 & less than 60 mins"

: "More than 60 mins"

"ORIGIN_AIRPORT" :
"ORIGIN_AIRPORT" :
"ORIGIN_AIRPORT" :
"ORIGIN_AIRPORT" :

"ORIGIN_AIRPORT"

"ORIGIN_AIRPORT" :
"ORIGIN_AIRPORT" :
"ORIGIN_AIRPORT" :

"ORIGIN_AIRPORT"
"ORIGIN_AIRPORT"
"ORIGIN_AIRPORT"
"ORIGIN_AIRPORT"

"ORIGIN_AIRPORT" :

"ORIGIN_AIRPORT"
"ORIGIN_AIRPORT"

"ORIGIN_AIRPORT" :
"ORIGIN_AIRPORT" :
"ORIGIN_AIRPORT" :

"ORIGIN_AIRPORT" :

: 840,
"AA", "FLIGHT_NUMBER" :

371,

: 214,
"AA", "FLIGHT_NUMBER" :
"DL", "FLIGHT_NUMBER" :
"UA", "FLIGHT_NUMBER" :

115,
1450,
1545,

2392,
: 168,
2211,

"ORIGIN_AIRPORT" :
"ORIGIN_AIRPORT" :
"ORIGIN_AIRPORT" :
"ORIGIN_AIRPORT" :
"ORIGIN_AIRPORT" :
"ORIGIN_AIRPORT" :
"ORIGIN_AIRPORT" :
"ORIGIN_AIRPORT" :
"ORIGIN_AIRPORT" :

"LAX", "ARRIVAL_DELAY" :
"SEA", "ARRIVAL_DELAY" :
"SFO", "ARRIVAL_DELAY" :
"LAS", "ARRIVAL_DELAY" :

"LAX", "ARRIVAL_DELAY"

"SFO", "ARRIVAL_DELAY" :
"LAS", "ARRIVAL_DELAY" :
"DEN", "ARRIVAL_DELAY" :

"LAS", "ARRIVAL_DELAY"
"LAX", "ARRIVAL_DELAY"

"SLC", "ARRIVAL_DELAY" :

"SEA", "ARRIVAL_DELAY"

"ANC", "ARRIVAL_DELAY"
"ANC", "ARRIVAL_DELAY"
"SFO", "ARRIVAL_DELAY" :
"ANC", "ARRIVAL_DELAY"

, "ARRIVAL_DELAY"
"LAS", "ARRIVAL_DELAY" :
"ANC", "ARRIVAL_DELAY"
"ORIGIN_AIRPORT" :

"PDX'

"LAX", "ARRIVAL_DELAY" :

"SFO", "ARRIVAL_DELAY" :
"SEA", "ARRIVAL_DELAY" :
"LAS", "ARRIVAL_DELAY" :
"LAX", "ARRIVAL_DELAY" :
"LAS", "ARRIVAL_DELAY" :
"LAX", "ARRIVAL_DELAY" :

"DEN", "ARRIVAL_DELAY"

"PHX", "ARRIVAL_DELAY" :
"ARRIVAL_DELAY" : -

"PHX",

-9, "DELAY_BRACKETS" :

-21, "DELAY_BRACKETS" :

8, "DELAY_BRACKETS" :

-10, "DELAY_BRACKETS"
-13,
-15,

, "DELAY_BRACKETS"
, "DELAY_BRACKETS"

-22, "DELAY_BRACKETS" :
: 8, "DELAY_BRACKETS" :
-14, "DELAY_BRACKETS" :
-24, "DELAY_BRACKETS" :
-7, "DELAY_BRACKETS" :
-18, "DELAY_BRACKETS" :
-12, "DELAY_BRACKETS" :

6, "DELAY_BRACKETS" :

-22, "DELAY_BRACKETS" :
-9, "DELAY_BRACKETS" :

5, "DELAY_BRACKETS" :
1, "DELAY_BRACKETS" :
-1, "DELAY_BRACKETS"

-12, "DELAY_BRACKETS" :
-23, "DELAY_BRACKETS" :
-11, "DELAY_BRACKETS" :
: 2, "DELAY_BRACKETS" :

43, "DELAY_BRACKETS" :
16, "DELAY_BRACKETS"

"DELAY_BRACKETS" :
"DELAY_BRACKETS" :
» "DELAY_BRACKETS" :

"less than 15 mins" }
"less than 15 mins" }

"less than 15 mins" }
-17, "DELAY_BRACKETS" :

"less than 15 mins" }
"less than 15 mins" }
"less than 15 mins" }
"less than 15 mins" }
"less than 15 mins" }
"less than 15 mins" }

"less than 15 mins" }
"less than 15 mins" }

"less than 15 mins" }

"less than 15 mins" }
"less than 15 mins" }

"less than 15 mins" }

"less than 15 mins" }
"less than 15 mins" }

"less than 15 mins" }

"less than 15 mins" }
"less than 15 mins" }

"less than 15 mins" }
"less than 15 mins" }

"less than 15 mins" }
"less than 15 mins" }
"less than 15 mins" }
"less than 15 mins" }
"less than 15 mins" }

"more than 15 & less than 60 mins" }

: "less than 15 mins" }

Notice we are displaying few set of fields and excluding the ID field as mentioned in

the $Sproject operator. The switch statement is what is checking the condition and




applying relevant values to the field DELAY BRACKETS. The above query will not add
a new field in existing collection but instead it will show in output only.

Now find the count of each brackets

We will use the same query as above but now add a new aggregation stage:

db.flights.aggregate([
{
$project: {
_id : o,
"AIRLINE" : 1,
"FLIGHT _NUMBER" : 1,
"ORIGIN_AIRPORT" : 1,
"ARRIVAL DELAY" :1,
"DELAY BRACKETS" : {
$ i {
branches : [
{
: { $1t : ["$ARRIVAL DELAY" ,15]},
then : "less than 15 mins"

}s

{
: { $and : [ { $gte : ["$ARRIVAL_DELAY", 15]},
{$1t : ["$ARRIVAL_DELAY", 60]}]},
then : "more than 15 & less than 60 mins"
}

1,

: "More than 60 mins"

: "$DELAY_BRACKETS", totalcount : {$sum : 1}}}




Below is the output

> db.flights.aggregate([
.. {

Sproject: {
_id : o,
"AIRLINE" : 1,
"FLIGHT_NUMBER" : 1,
"ORIGIN_AIRPORT" : 1
"ARRIVAL_DE
"DELAY_BRACKE

Sswitch :
branches : [

case: { S$lt : ["$ARRIVAL DELAY" ,15]},
then : "less than 15 mins"
case: { Sand : [ { Sgte : ["SARRIVAL_DELAY", 15]}, {Slt : ["SARRIVAL_DELAY", 60]}1},

then : "more than 15 & less than 6@ mins”

]

default: "More than 68 mins"”

{Sgroup : {_id : "SDELAY_BRACKETS", totalcount : {$sum :

d" : "more than 15 & less than 60 mins", "t
e than 60 mins", "totalcount"
d" : "less than 15 mins", "totalcount"” : 46

Now find the average arrival delay for each US State. Observe that US state is in
airports collection which will require our query to fetch from there

One way to do is to create a new collection along with airports data:

Run below command for this.

db.flights.aggregate([
{ $lookup: {
"airports",
localField: "DESTINATION_AIRPORT",
foreignField: "IATA CODE",
"DEST_AIRPORT DETAILS"

1}
{ $out : {db : "Flightsdata", coll: "flightdest"}}

])

A new collection named flightdest is created due to Sout command. This can be
verified by using “show tables” command



= show tables
airlines
airports

flightdest
flights

To query a state from this collection run the below command.

o n

Since state is inside an embedded document we use “.” Notation as shown below

This will fetch the first row that has State = “CA”

db.flightdest.findOne ({"DEST_AIRPORT DETAILS.STATE" : "CA"})

> db.flightdest.findOne({"DEST_AIRPORT DETAILS.STATE" : "CA"})
{

" id" : ObjectId("5fe77cc2c722395821690e7d"),

"YEAR" : 2015,

"MONTH" : 1,

"DAY" : 1,

"DAY OF WEEK" : 4,

"AIRLINE" : "00",

"FLIGHT _NUMBER" : 5467,

"TAIL_NUMBER" : "N701BR"

"ORIGIN AIRPORT" : "ONT"

"DESTINATION AIRPORT"

"SCHEDULED_DEPARTURE"

"DEPARTURE_TIME" : 513,

"DEPARTURE_DELAY" : 13,

"TAXI_OUT" : 19,

"WHEELS_OFF" : 532,

"SCHEDULED TIME" : 89,

"ELAPSED TIME" : 85,

"AIR TIME" : 61,

"DISTANCE" : 363,

"WHEELS_ON" : 633,

"TAXI_IN" : 5,

"SCHEDULED ARRIVAL" : 629,




Now to find the average delay by states first filter out those documents that have
delays less than 0, then group by each state and take the average. MongoDB’s
aggregation pipeline will help us in this

db.flightdest.aggregate([
{$match : { "ARRIVAL_DELAY" : {$gt : 0}}},
{$group : { id : "$DEST_AIRPORT_ DETAILS.STATE",
avgarrdelay : {$avg : "$ARRIVAL_DELAY"}}}

1)

db.flightdest.aggregate([
{Smatch : { "ARRIVAL DELAY" : {Sat : 0}}},
{Sgroup : {_id : "SDEST_AIRPORT DETAILS.STATE",
avgarrdelay : {Savg : "SARRIVAL DELAY"}}}

"avgarrdelay" : 24.284297520661156
"avgarrdelay" : 31.228604151753757
"avgarrdelay" : 28.261304078297297
"avgarrdelay"” : 31.515007146260125
"avgarrdelay"” : 32.53363567649282 }
"avgarrdelay" : 31.479368625896427 }
"avgarrdelay" : 32.6420395421436 }
"avgarrdelay" : 45.94444444444444 }
"avgarrdelay"” : 28.16747203283246 }
"avgarrdelay" : 32.622480355312604 }
"avgarrdelay" : 36.13636363636363 }
”avgarrdelay” : 33.1219512195122 }
"avgarrdelay” : 39.59171597633136 }
arrdelay" : 26. 959794090205480 }

"avgarrdelay" : 31.70413927215483 }
"avgarrdelay" : 33.47276264591439 }
"avgarrdelay"” : 30.442786533619323 }
"avgarrdelay" : 28.2296146953405 }
"avgarrdelay" : 33.965542403113346 }
"avgarrdelay"” : 34.53846153846154 }
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As an exercise try to find the same result but without creating a separate collection.



Indexing and text search.

Indexes provides efficient execution of queries. Without indexes MongoDB checks
each documents one by one ad select those that matches the query. With indexes,
MongoDB will know number of documents it must check.

Create a text index which will help in finding certain words in a document.

We will create a text index on AIRPORT which is in an embedded document of
DES_AIRPORT_DETAILS.

Run below command

db.flightdest.createIndex( {"DEST_AIRPORT DETAILS.AIRPORT" : "text" } )

After creating index system will output below message

db.flightdest.createIndex( {"DEST_AIRPORT DETAILS.AIRPORT" : "text" } )

"createdCollectionAutomatically” : false,
"numIndexesBefore"” : 1,
"numIndexesAfter"” : 2,

"ok - 1

Now search for documents containing the word “Airport”

db.flightdest.find( { $text: { $search: "Airport" } } )

> db.flightdest.find( { Stext: { Ssearch: "Airport" } } )
" : ObjectId("5fe77d5dc722395821c1c788"), "YEAR" : 2015, "MONTH" : 12, "DAY" : , : 4, "AIRLINE" : "AS", "
: "N763AS", "ORIGIN_AIRPORT" : "ANC", "DESTINATION_AIRPORT" : "scc", " i 1455, "DEPARTURE_TIME" :
5 : 15, "WHEELS_ 23, "SCHEDULED_ 106, "ELAPSED_ f % b A : , "DISTANCE" : 627, "

_IN" : 5, "SCHEDULED_ARRIVAL" : 16 ARRIVAL_TIME" , "ARRIVAL_DELAY" : - R " : @, "CANCELLE 0, "CANCELLATION_RE
R_SYSTEM_DELAY" : "", "SECURITY_DELAY" : "", "AIRLINE_DELAY ! "LATE_AIRCRAFT_DELAY" : "", "WEATHER_DELAY" : , "DEST_AIRPORT_DETA
" : ObjectId("5ff8bade1aff1c896c8efa75"), "IATA_CODE" : " , "AIRPORT" : "Deadhorse Airport (Prudhoe Bay Airport)”, "CITY" : "Deadhor
"AK", "COUNTRY" : "USA", "LATITUDE" : 70.19476, "LONGITUDE" : -148.46516 } ] }

{ "_id" : objectId("5fe77d5dc722395821c1ae7e"), "YEAR" : 2015, "MONTH" : 12, "DAY" : 31, "DAY_OF_WEEK" : 4, "AIRLINE" : "AsS", "

AIL_NUMBER" : "N527AS", "ORIGIN_AIRPORT" : "ANC", "DESTINATION_AIRPORT" : "SCC", "SCHEDULED_DEPARTURE" , "DEPARTURE_TIME" : 5

" ¢ -5, "TAXI_OUT" : 16, "WHEELS_OFF" : 801, "SCHEDULED_TIME" : 105, "ELAPSED_T " : 96, "AIR_TIME" : 76, "DISTANCE" : 627, "WHEELS_ON

IN" : 4, "SCHEDULED_ARRIVAL" : 935, "ARRIVAL_TIME" : 921, "ARRIVAL_DELAY" : -14, "DIVERTED" : O, "CANCELL : 0, "CANCELLATION_REASON"

TEM_DELAY" : "", "SECURITY_DELAY" : "", "AIRLINE_DELAY" : "", "LATE_AIRCRAFT_DELAY" : "", "WEATHER_DELAY" : "", "DEST_AIRPORT_DETAILS"

bjectid("5ff8bad01aff1c896c8efa75"), "IATA_CODE" : "SCC", "AIRPORT" : "Deadhorse Airport (Prudhoe Bay Airport)", "CITY" : "Deadhorse"”,
"COUNTRY" : "USA", "LATITUDE" : 70.19476, "LONGITUDE" : -148.46516 } ] }

R b bjectId("5fe77d5dc722395821c18b76"), "YEAR" : 2015, "MONTH" : 12, "DAY" : 30, "DAY_OF_WEEK" : 3, "AIRLINE" : "A

AIL_NUMBER" : "N768AS", "ORIGIN_AIRPORT" "ANC", "DESTINATION_AIRPORT" : "SCC", "SCHEDULED_DEPARTURE" : 1455, "DEPARTURE_

AY" : -9, "TAXI_OUT" : 18, "WHEELS_OFF" : 1504, "SCHEDULED_TIME" : 106, "ELAPSED_TIME" : 103, "AIR_TIME" : 80, "DISTANCE" :

Now take the count of these



"pE

Airport" } } ).count()

Now check the documents that have the word Regional in them.

db.flightdest.find( { $text: { $search: "Regional" } },
{ "DEST_AIRPORT DETAILS.AIRPORT" : 1})

f> db.flightdest.find( { Stext: { $search: "Regional” } },

{ "DEST_AIRPORT_DETAILS.AIRPORT" : 1})
_i1d" : ObjectId("5fe77d5dc722395821c1d6bc"), "DEST_AIRPORT_DETAILS" : "AIRPORT" : "Coastal Carolina Regional Airport (Craven Co
11}
"_id" : ObjectId("5fe77d5dc722395821ciccd2"), "DEST_AIRPORT_DETAILS" : "AIRPORT" : "Jack Brooks Regional Airport (Southeast Texas

}
"_id" : ObjectId("5fe77d5dc722395821c1c44a"), "DEST_AIRPORT_DETAILS" : "AIRPORT" : "Coastal Carolina Regional Airport (Craven Co

]7%d” : ObjectId("5fe77d5dc722395821c1b416"), "DEST_AIRPORT_DETAILS" : "AIRPORT" : "Jack Brooks Regional Airport (Southeast Texag
: ObjectId("5fe77d5dc722395821c1a294"), "DEST_AIRPORT_DETAILS" : "AIRPORT" : "Jack Brooks Regional Airport (Southeast Texa

" : ObjectId("5fe77d5dc722395821c1a0c9"), "DEST_AIRPORT_DETAILS" : "AIRPORT" : "Coastal Carolina Regional Airport (Craven Co

" : ObjectId("5fe77d5dc722395821c191ba"), "DEST_AIRPORT_DETAILS" : "AIRPORT" : "Jack Brooks Regional Airport (Southeast Texaq

" : ObjectId("5fe77d5dc722395821c187ec"), "DEST_AIRPORT_DETAILS" : "AIRPORT" : "Coastal Carolina Regional Airport (Craven Co

" : ObjectId("5fe77d5dc722395821c17698"), "DEST_AIRPORT_DETAILS" : "AIRPORT" : "Jack Brooks Regional Airport (Southeast Texad

* OhiectTd("5fe77d5cc722395821c16317") "NEST ATRPORT NFTATIS" - "ATRPORT" -+ "lack Rranks Reaional Airnart (Santheast Texad

Update document

Count documents which have departure time but have status as cancelled.

db.flights.find({"DEPARTURE_TIME" : { $ne : ""}, "CANCELLED" : 1}).count()

Use below query to update one document by making departure time delay field
blank for cases where it is cancelled

db.flights.updateOne(

{"DEPARTURE_TIME" : { $ne }, "CANCELLED" : 1},
{ $set : {"DEPARTURE_TIME" , "DEPARTURE_DELAY"




> db.flights.updateOne(
{"DEPARTURE _TIME" : { Sne : ""}, "CANCELLED" : 1},
{ $set : {"DEPARTURE_TIME" : "" , "DEPARTURE_DELAY" : ""} }

)

{ "acknowledged" : true, "matchedCount" : 1, "modifiedCount" : 1 }

Check count again

db.flights.find({"DEPARTURE_TIME" : { $ne : ""}, "CANCELLED" : 1}).count()

> db.flights.find({"DEPARTURE_TIME" : { Sne : ""}, "CANCELLED" : 1}).count()
3730

To update many such documents use below

db.flights.updateMany (
{"DEPARTURE_TIME" : { $ne : ""}, "CANCELLED" : 1},
{ $set : {"DEPARTURE_TIME" : "" , "DEPARTURE_DELAY" : ""} }

> db.flights.updateMany(
{"DEPARTURE_TIME" : { Sne : ""}, "CANCELLED" : 1},
{ Sset : {"DEPARTURE_TIME" : "" , "DEPARTURE_DELAY" : ""} }

s )
{ "acknowledged" : true, "matchedCount"” : 3730, "modifiedCount” : 3730 }

>

More complicated aggregation

Find out the percentage of flights taken by UA airline in the month of December.

The following aggregation involves many stages.



db.flights.aggregate([
{ $match : { "CANCELLED" : @, "MONTH" : 12}},
{ $group : { id : "$AIRLINE", airlinecount : {$sum : 1 }}},
{$group : { id : @, totalcount : {$sum : "$airlinecount"},
airarray :{ $push :{ id: "$ _id", aircount:"$airlinecount"}}}},

{$unwind : "$airarray" },

{$match : { "airarray._id" : "UA"}},

{$project : {_id : "UA", Percentage : {$divide : ["$airarray.aircount",
"$totalcount"]}}}
1)

> db.flights.aggregate([
{ $match : { "CANCELLED" : ®, "MONTH" : 12}},
{ Sgroup : {_id : "SAIRLINE", airlinecount : {Ssum : 1 }}},
{Sgroup : {_id : 0, totalcount : {$sum : "Sairlinecount"},
airarray :{ Spush :{ id: "$_id", aircount:"S$airlinecount"}}}},

{Sunwind : "Sairarray" },
{Smatch : { "airarray._id" : "UA"}},
{Sproject : {_id : "UA", Percentage : {Sdivide : ["Sairarray.aircount", "Stotalcount"]}}}

"UA", "Percentage" : 0.09053477853924405 }

The first stage is Smatch which filters documents where flights are in december and
which are not cancelled

The 2" stage Sgroup counts by airline

The 3" stage Sgroup sums up all the counts by airlines returning the total counts as
well also returning an array of dictionaries containing counts by airline. The output
till here looks like below. It is a single document returned

> db.flights.aggregate([
{ $match : { "CANCELLED" : @, "MONTH" : 12}},
{ Sgroup : {_id : "SAIRLINE", airlinecount : {Ssum : 1 }}},
{Sgroup : {_id : 0, totalcount : {Ssum : "Sairlinecount"},
airarray :{ Spush :{_id: "$_id", aircount:"Sairlinecount"}}}},1)

, "totalcount” 71167, "airarray" : ' : "AS", "aircount" : 14366 }, { "_id" : "B6", "aircount" : 23277 }, {
aircount” : A ? "aircount” : 105854 }, { "_1 "HA", "aircount" : 6255 },
"aircount" : "EV", "alrcount" : 42623 }, { "_id" : "vX", "alrcount" : 5490 },

", "aircount" : 42657 }, { "_id" : "F9", "aircount" : 8035 } ] }

The 4% stage Sunwind unpacks the array of dictionary as shown below



> db.flights.aggregate(
{ Smatch : {° NCELLED" : B, "MONTH" 2)
roup : {_id : "SAIRLINE", airlinecount
{Sgroup : { id : ©®, totalcount : {Ssum :
airarray :{ Spush :{ id: "5 id", aircount:"Sairlinecou

{Sunwind : "Sairarray" },1)

: 8, "totalcount" : 471167, "
"totalcount" : 471167, "
"totalcount" : '
"totalcount”
"totalcount”
"totalcount”
"totalcount"

alcount” : 471167, "
"totalcount” : 471167, "
"totalcount” :
otalcount" : 471167, "
alcount" : 471167, "
"totalcount"” : 471167, "

"alrcount"
"alrcount"
"alrcount"
"alrcount"
"alrcount"
"alrcount"
"alrcount"
"alrcount"
"aircount"
"alrcount"
"aircount"
"alrcount"
"alrcount"
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The 5t stage $match selects document containing UA airline.

The last stage $project outputs _id as UA airline and percentage in decimal.

Such complex aggregation involves many stages and requires some logic to come to
the required answer.

Delete documents

Delete one documents in where flight is cancelled:

db.flights.deleteOne({"CANCELLED" : 1})

db.flights.deleteOne({"CANCELLED" : 1})
"acknowledged" : true, "deletedCount" :




Now delete all documents where flights are cancelled:

db.flights.deleteMany({"CANCELLED" : 1})

db.flights.deleteMany({"CANCELLED" : 1})
"acknowledged" : true, "deletedCount"™ : 89883 }

Use flowing command to drop database

db.dropDatabase()

Type exit to exit interactive shell

Stopping Docker Container

Go to command line type

docker ps -a

:~$ sudo docker ps -a
ONTAINER ID IMAGE COMMAND CREATED STATUS
PORTS NAMES
He46bd1adaae mongo "docker-entrypoint.s.." 11 minutes ago Up 11 minutes
27017 /tcp mongodb
161ce6afedea cloudera/quickstart "/usr/bin/docker-qui.." 5 weeks ago Exited (137) 5 weeks
peaceful_dijkstra
cloudera/quickstart "Jusr/bin/docker-qui.." 6 weeks ago Exited (137) 6 weeks
eloquent_clarke
cloudera/quickstart "/usr/bin/docker-qui.." 6 weeks ago Exited (137) 6 weeks
crazy_pare
cloudera/quickstart "Jusr/bin/docker-qui.." 6 weeks ago Exited (127) 6 weeks
hopeful_poincare




Copy the container ID associated with mongo Image and type

sudo docker stop <your container ID>

and then type

sudo docker rm <your container ID>

Exercise:

Note: (Make sure your none of the rows are deleted in collections)

1.
2.

Find the day of the week which has less no. of flights delayed.
Find the State with the largest number of flights where destination airport and
origin airports are within that state.

. find the airline with the most cancellation and the most common cancellation

reasons
Find average departure delay for each airline



Answer:

db.flights.aggregate([
{ $match : { "CANCELLED" : 0}},
{$group : { _id : "$DAY OF WEEK", totalcount : {$sum :
{$sort : {"totalcount™ : -1}}

D

db.flights.aggregate([
{ Smatch : { "CANCELLED" : 0}},
{Sgroup : { _id : "SDAY _OF WEEK", totalcount : {Ssum : 1}}},
{"totalcount"” : -1}}

"totalcount” : 860230
"totalcount" : 853404
"totalcount" : 845168
"totalcount" : 844470
"totalcount” : 829528
"totalcount” : 804599
"totalcount" : 691796

db.flights.aggregate([
{ $lookup: {
"airports",
localField: "ORIGIN AIRPORT",
foreignField: "IATA CODE",
"ORIGIN_AIRPORT DETAILS"

b

{ $lookup: {
"airports",
localField: "DESTINATION_ AIRPORT",
foreignField: "IATA CODE",
"DEST _AIRPORT DETAILS"
1}
{$match : { $expr : {$eq : ["$ORIGIN_AIRPORT DETAILS.STATE",
"$DEST_AIRPORT_DETAILS.STATE" ]}}},
{$group : { _id : "$ORIGIN AIRPORT DETAILS.STATE", total : {$sum :1 } }},
{$sort : { "total": -1}}

])



The above code will take a very long time to output as MongoDB is merging
collection 2 times. Better to create a new collection first and then run query to find
the answer

], "total" : 486165 }
"CA" ], "total" : 208859 }
"TX" "total"” : 175361 }
THEY "total" : 56280
HEL" "total" : 21488
"GA" "total" : 18515
"AK" "total"” : 18024
TEEY "total" : 15063
"MI" "total" : 11843
"co” "total” : 10592
"total" : 10421
"total" : 9385
"total" : 7206
"total" : 6841
"total" : 6434
"total" : 4863
"total" : 4352
"total" : 2401
"total" : 1812
"total” : 967 }
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db.flights.aggregate([
{ $match : { "CANCELLED" : 1}},
{$group : { _id : { AIRLINE: "$AIRLINE", REASON :
"$CANCELLATION REASON"}, total : {$sum :1 } }},
{$sort : { "total" :-1}},
{$1imit : 1}
])




> db.flights.aggregate([

{ Smatch : { "CANCELLED" :
{Sgroup : { _id :
{$sort : { "total"
{Slimit : 1}

{ "AIRLINE" :

11},
{ AIRLINE: "SAIRLINE",

:-111,

REASON : "SCANCELLATION_REASON"}, total : {$sum :1 } }},

D
" 1"

>

"MQ", "REASON" : "B"

db.flights.aggregate([
{$match : { "ARRIVAL_DELAY" : {$gt :

{$group : {_id : "$AIRLINE",
avgarrdelay : {$avg :

0}}},

"$ARRIVAL_DELAY"}}}
])

db.flights.aggregate([

{Smatch : { "ARRIVAL_DELAY"

"SAIRLINE",

{Sgt : 0}}},
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-1
" id"
"id"
" 1d"
""id"
""id"
"id"
" 1d"
""id"
""id"
"id"
" 1d"
""id"
""id"
"id"

{_id
avgarrdelay

{Sgroup

"HA",
"EV"
"MQ"
"EQ™
"WN"
"B6"
"ys"
"AA"
"DL"
X"
"AG"
"UA"
"NK"
"00"

"avgarrdelay”
"avgarrdelay"
"avgarrdelay”
"avgarrdelay”
"avgarrdelay”
"avgarrdelay”
"avgarrdelay”
"avgarrdelay”
"avgarrdelay”
"avgarrdelay”
"avgarrdelay”
"avgarrdelay”
"avgarrdelay”
"avgarrdelay”

{Savg : "SARRIVAL DELAY"}}}
.37976738791875 }
.19804236997988 }
.50920245398773 }
.19043461389212 }
.418495773917883 }
.13280652561815 }
.41992528019925 }
.148363740181054 }
.077423855844366 }
.72522746071133 }
.562411110916017 }
.20931443883003 }
.659851987273015 }
.43727830602199 }




