
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: 

 Flights.csv (containing all flight times, departure time, arrival time, delay, 

reason for delay) 

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

 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 Identifier 

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 

TAXI_OUT 

The time duration elapsed between departure from the 

origin airport gate and wheels off 

WHEELS_OFF 

The time point that the aircraft's wheels leave the 

ground 

SCHEDULED_TIME Planned time amount needed for the flight trip 

ELAPSED_TIME AIR_TIME+TAXI_IN+TAXI_OUT 

AIR_TIME 

The time duration between wheels_off and wheels_on 

time 

DISTANCE Distance between two airports 

WHEELS_ON 

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

ground 

TAXI_IN 

The time duration elapsed between wheels-on and gate 

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 

 

Airlines.csv 

Column Description 

IATA_CODE Airline Identifier 

AIRLINE Airport's Name 

Airports.csv 

Column 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. 



 

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 

 

 



 

 

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 

 

.  



 

 

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. 

 

 

. 



 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 

 

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

sudo docker run --name mongodb mongo 

 

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 

 

We check all the folders using ls 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 

 



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 

 

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

mongo shell 

sudo docker exec -it mongodb mongo 

 

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 

 

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

use Flightsdata 

 

And also to see our collections 

show tables 

 

 

 

 

 

 

 

 

 

 

 

 



Reading from collection 

Now check first document in the flights collection do below: 

 

db.flights.findOne() 
 

 

 

Similarly check the first document in airport collections: 

 
db.airports.findOne() 
 



 

 

To see all documents in airports collection: 

 
db.airports.find({}) 
 
 

 

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() 
 



 

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

 
db.flights.find().count() 
 
 

 

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

 

 

 



Now check airlines data set: 

 
db.airlines.find({}) 
 
 

 

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"}  
 
)  

 

 

And now list all the airlines again 



 

 

Now add multiple documents in airlines collection at once using below command 

db.airlines.insertMany([  
 
{"IATA_CODE" : "ER", "AIRLINE" : "Serene Air"},  
 
{"IATA_CODE" : "PF", "AIRLINE" : "Air Sial"}  
 
]) 

 

 

The rows are added at the bottom: 



 

 

 

Query with conditions 

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

as LAX  

db.flights.find( 
{"ORIGIN_AIRPORT" : "LAX"}) 
 

 

 

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" : "LAX"},  
{"YEAR":1, "MONTH": 1, "AIRLINE":1, "ORIGIN_AIRPORT":1}) 
 

 



 

 

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

 

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

output 

 

 



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" :{ $lt : 1000}},  
 
{"YEAR":1, "MONTH": 1, "AIRLINE":1, "ORIGIN_AIRPORT":1, "DISTANCE":1}  
 
)  

 

 

Let’s take the count of these documents 

db.flights.find(  
 
{"ORIGIN_AIRPORT" : "LAX", "AIRLINE" : "UA", "DISTANCE" :{ $lt : 1000}},  
 
{"YEAR":1, "MONTH": 1, "AIRLINE":1, "ORIGIN_AIRPORT":1, "DISTANCE":1}  
 
).count() 

 

It shows that there are 6990 such flights 

 



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}  
 
)  

 

 

 

 

 

 

 

 



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() 

 

 

We see there are no missing values for departure. However, when changing the 

query we get blank departure times 

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

 

 

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() 
 

 

 

 

 



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([ 
    {$match : {"CANCELLED" : 0}}, 
    {$group : { _id : "$AIRLINE", total: {$sum : 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 

 



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([ 
    {$match : {"CANCELLED" : 0}}, 
    {$group : { _id : "$DESTINATION_AIRPORT", total: {$sum : 1}}}, 
    {$sort : {"total" : -1 }}, 
    {$limit : 10} 
]) 

 

Here the $match operator will filter documents having cancelled = 0, 

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

ones by airport 

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

$limit will show the first 10 documents only 

 

 

 



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"}}} 
]) 

  

Again in this command Arrival Delays with blank values are removed. 

Grouping by _id : null will return a single row  

$min & $max are an aggregate operator and  

 

 

 

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([ 
     { $lookup: { 
         from: "airports", 
         localField: "ORIGIN_AIRPORT", 
         foreignField: "IATA_CODE", 
         as : "ORIGIN_AIRPORT_DETAILS" 
     }}, 
     {$limit : 1} 
 ]).pretty() 

 



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

 



 

 

 

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

 If ARRIVAL_DELAY < 15 mins: “then less than 15 mins 

 If 15 mins <= ARRIVAL_DELAY < 60 mins : more than 15 & less than 60 mins 

 Else more than 60 mins 

 

 

 

 

 



db.flights.aggregate([ 
      { 
          $project: { 
              _id : 0, 
              "AIRLINE" : 1, 
              "FLIGHT_NUMBER" : 1, 
              "ORIGIN_AIRPORT" : 1, 
              "ARRIVAL_DELAY" :1, 
              "DELAY_BRACKETS" : { 
                  $switch : { 
                      branches : [ 
                          { 
                              case: { $lt : ["$ARRIVAL_DELAY" ,15]}, 
                              then : "less than 15 mins" 
                          }, 
                          { 
                              case: { $and : [ { $gte : ["$ARRIVAL_DELAY", 15]}, 
{$lt : ["$ARRIVAL_DELAY", 60]}]}, 
                              then : "more than 15 & less than 60 mins" 
                          } 
                      ], 
                      default: "More than 60  mins" 
                  } 
              } 
          } 
      } 
  ]) 

 

Below is output 

 

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

the $project 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 : 0, 
            "AIRLINE" : 1, 
            "FLIGHT_NUMBER" : 1, 
            "ORIGIN_AIRPORT" : 1, 
            "ARRIVAL_DELAY" :1, 
            "DELAY_BRACKETS" : { 
                $switch : { 
                    branches : [ 
                        { 
                            case: { $lt : ["$ARRIVAL_DELAY" ,15]}, 
                            then : "less than 15 mins" 
                        }, 
                        { 
                            case: { $and : [ { $gte : ["$ARRIVAL_DELAY", 15]}, 
{$lt : ["$ARRIVAL_DELAY", 60]}]}, 
                            then : "more than 15 & less than 60 mins" 
                        } 
                    ], 
                    default: "More than 60  mins" 
                } 
            } 
        } 
    }, 
 
    {$group : {_id : "$DELAY_BRACKETS", totalcount : {$sum : 1}}} 
]) 

 

 

 

 

 

 



Below is the output 

 

 

 

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: { 
        from: "airports", 
        localField: "DESTINATION_AIRPORT", 
        foreignField: "IATA_CODE", 
        as : "DEST_AIRPORT_DETAILS" 
    }}, 
    { $out : {db : "Flightsdata", coll: "flightdest"}} 
]) 

 

A new collection named flightdest is created due to $out command. This can be 

verified by using “show tables” command 



 

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

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"}) 
 

 

 

 



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"}}} 
 ]) 

 

 

 

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 

 

 

Now search for documents containing the word “Airport” 

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

 

 

Now take the count of these 



 

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

 

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

 

 

 

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" : ""} } 
) 

 



 

Check count again 

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

 

 

To update many such documents use below 

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

 

 

 

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" : 0, "MONTH" : 12}}, 
    { $group : {_id : "$AIRLINE", airlinecount : {$sum : 1 }}}, 
    {$group : {_id : 0, totalcount : {$sum : "$airlinecount"},  
       airarray :{ $push :{_id: "$_id", aircount:"$airlinecount"}}}}, 
   
    {$unwind : "$airarray" }, 
    {$match : { "airarray._id" : "UA"}}, 
    {$project : {_id : "UA",  Percentage : {$divide : ["$airarray.aircount", 
"$totalcount"]}}} 
]) 

 

 

The first stage is $match which filters documents where flights are in december and 

which are not cancelled  

The 2nd stage $group counts by airline 

The 3rd stage $group 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 

 

The 4th stage $unwind unpacks the array of dictionary as shown below 



 

The 5th 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}) 
 

 

 

 

 

 



Now delete all documents where flights are cancelled: 

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

 

 

 

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 
 
 

 

 

 

 



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. Find the day of the week which has less no. of flights delayed. 

2. Find the State with the largest number of flights where destination airport and 

origin airports are within that state. 

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

reasons 

4. Find average departure delay for each airline 

 

 

 

 

 

 

 

 

 

 

 

 



Answer: 

1 ) 

db.flights.aggregate([ 
    { $match : { "CANCELLED" : 0}}, 
    {$group : { _id : "$DAY_OF_WEEK", totalcount : {$sum : 1}}}, 
    {$sort : {"totalcount" : -1}} 
]) 
 

 

 

 

2) 

db.flights.aggregate([ 
    { $lookup: { 
        from: "airports", 
        localField: "ORIGIN_AIRPORT", 
        foreignField: "IATA_CODE", 
        as : "ORIGIN_AIRPORT_DETAILS" 
    }}, 
 
    { $lookup: { 
        from: "airports", 
        localField: "DESTINATION_AIRPORT", 
        foreignField: "IATA_CODE", 
        as : "DEST_AIRPORT_DETAILS" 
    }}, 
    {$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 

 

 

 

 

3)  

 
db.flights.aggregate([ 
    { $match : { "CANCELLED" : 1}}, 
    {$group : { _id : { AIRLINE: "$AIRLINE", REASON : 
"$CANCELLATION_REASON"}, total : {$sum :1 } }}, 
    {$sort : { "total" :-1}}, 
    {$limit : 1} 
]) 

 



 

 

 

4)  

 
db.flights.aggregate([ 
    {$match : { "ARRIVAL_DELAY" : {$gt : 0}}}, 
    {$group : {_id : "$AIRLINE", 
                avgarrdelay : {$avg : "$ARRIVAL_DELAY"}}} 
 ]) 

 

 

 


