SEN-209: Designing And Implementing Databases
Lab 8: NoSQL

Name: Thanawin Pattanaphol
Part A: MongoDB Setup Instructions

1. Installation of MongoDB Community Edition

apt install -y mongodb-org

y installed and is no longer required:

Date: 01324096

<[ L
mongodb

MongoDB Compass.

:f\ /5(\

Welcome to Compass

HTMLDOC
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3. Download the Sample Airbnb Dataset

|. Download the JSON dataset from MongoDB

» wget "https
Saving 'sampl
HTTP response
sampledat
@ Errors: @]

~fDownloads
3 |

"https 5 5 se-tools-ubunt

100.13.0.tg

mongodb-dat se-tools-ubuntu 1@

8-16

-tools- y 1@ 1 ongoimport
=-tools- 404 - .13.8/bin/mongorestore
-tools-ubuntus ) .13.8/bi ongostat
e-tools- y 100 .1 in/mongotop
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[ll. Mongorestore the DB

MongoDB Compass - localhost:27017/sample_airbnb.listingsAndReviews

Connections Edit View Collection Help

§ welcome M lisingsAndReviews 4
Compass L]
{} My Queries localhost:27017 > sample_airbnb > listingsAndReviews | >_ Open MongoDB shell | +
D 5.6K ggregation: Schema  Indexes 4 Validation
CONNECTIONS (1} X+
- ‘ T ©~  Type a query: { field: 'value' } or Generate query 4 | Explain | Reset m\ s | Options »

~ B localhost:27017

[ @ ExPORTDATA ~ ||/ UPDATE | | § DELETE | [25 v | 1-250f5555 & > (= E 2

» & admin
» & config
_id: "1 546"
» 2 local listing_url: "ht wi. a1 rbnb. com/ rooms / 10906546
name : "Rib: rming Duplex"
~ & sample_airbnb .
€ sample. summar- artment with three bedrooms, located in the histori."
I listingsAndReviews space : "Priv ver and Ribeira squar
description :
» & sample_analytics neighborhood_overview : rants as "
notes : "Lo
*» £ sample_geospatial .
transi o
» & sample_guides access :
interaction :
» & sample_mflix house_rules :
» = sample_restourants property_typ
room_type :
» £ sample_supplies bed_type : "Rea
mininum_nights
* 2 sample_training maxinum_nights :
» & sample_weatherdata cancellation polic:

last_scraped : 2019
calendar_last_scraped :
first_review: 2016-01-03T
last_review : 2019- TE5

accommodates : 8
bedrooms : 3
beds : 5

= Show 14 more fields
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Part B: Basic CRUD Operations
Query Results

db["listingsAndReviews"].find(

{ "address.country": "Canada", price:
{ $1t: 100 } 1},

{ name: 1, price: 1, "address.market":

r = métro du centr
1} :

) ;
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db["listingsAndReviews"].find(
{ amenities: { $in: ["Pets allowed"]
by

{ name: 1, amenities: 1 }

}

ning Dup

1. find(

db["listingsAndReviews"] .updateOne (
{ name: "Beautiful Beach Condo" },
{ $set: { price: 120 } }

sample_airb
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do["listingsAndReviews"].insertOne ({ . el ansertoneld
name: "Student Test Listing",
room type: "Entire home/apt",
price: 99,
address: { country: "Thailand",
market: "Bangkok" 1},
amenities: ["WiFi", "Air
conditioning"],
reviews: [] ¥

sample_airbnb>
1) B

db["listingsAndReviews"].deleteOne ({ nam ||l . o etuden Lieting® )
e: "Student Test Listing" }); e D o

Part C: Aggregation Policies

Query Results

db["listingsAndReviews"] .aggregate ([
{ S$match: { "address.country":
"Canada" } },
{ Sgroup: { _id: "$room type",
avgPrice: { $avg: "S$price" } } }

1)

sample_airbnb>
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db["listingsAndReviews"] .aggregate ([

{ $project: { name: 1,
number of reviews: 1 } 1},

{ $sort: { number of reviews: -1 } 1},
{ $limit: 5 }

1)

room gra

and metro) 4 blo

arming room ,

db["listingsAndReviews"] .aggregate ([

{ $group: { _id: "Saddress.country",
count: { $sum: 1 } } 1},

{ $sort: { count: -1 } }
1)

£ s
1

sample_airbnb>

. count:

19 }
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Part D: Design & Reflection Challenge

1. If you were to convert listingsAndReviews into relational tables, what tables would you
create?

Converting listingsAndReviews into a relational tables would require creating many
tables, such as, room_types, bed_types, amenities, addresses, images, hosts, reviews and
SO on.

Primary keys (and possible foreign keys) would be ones like room_id, image_id, review _id,
and so on. They keep tables clean and tidy while still providing the same functionality.

Example CREATE TABLE queries:

CREATE TABLE host (
host_id INT NOT NULL,
host_url TEXT NOT NULL,
host_name VARCHAR (100) NOT NULL,
host location VARCHAR(150) NOT

NULL,
host_about VARCHAR (255), CREATE TABLE reviews (
host response time VARCHAR(50) NOT review_id INT NOT NULL,

NULL, date TIMESTAMP NOT NULL,
host thumbnail url TEXT, listing id VARCHAR(10) NOT NULL,
host picture url TEXT, reviewer id VARCHAR(10) NOT NULL,
host neighbourhood VARCHAR (100), reviewer name VARCHAR(100) NOT
host response rate INT NOT NULL, NULL,
host is superhost BOOLEAN NOT comments TEXT,

NULL, ) ;

host has profile pic BOOLEAN,
host identity verified BOOLEAN,
host listings count INT,
host total listings count INT,
host verifications INT FOREIGN KEY
REFERENCES
host verify details(host verifications),
PRIMARY KEY (host id),
)

2.
a) What kind of data (like reviews, amenities, or address) is easier to store as embedded
documents?

JSON-like data is the easiest to store as embedded documents or specifically,
data that is related and requires fast reading speeds and ones that require flexible
structures or schemas.
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b) What data would benefit from normalization in SQL?

Data such as, addresses, amenities, will benefit from SQL normalization as it
reduces the amount of anomalies in the data and especially redundancy as it
eliminates the need to store duplicates of the same data for each record.

Part E — Reflection
1. What advantages did you notice using MongoDB locally compared to SQL?

There were several advantages that were clear when compared to SQL,
especially the way MongoDB stores its data. MongoDB stores its data in a JSON-like
format, in which, is more appealing towards new users, especially those who work with
TypeScript / JavaScript or JSON-related tasks. This also applies to the query syntax in
which it resembles in that of a function and a JSON input. Another significant benefit
that is related to the data storage format is the fact that it is easier to explore, search or
navigate through the data, thanks to the JSSON format, it is relatively simple to read and
understand, but along with how MongoDB is very fast when reading and writing
queries; very beneficial when working with a huge amount of data, commonly referred
to as “Big Data”.

2. What challenges or errors did you encounter during setup or data import?

During the setup process, there were certainly many several challenges or
errors that came up. The MongoDB website that provided the installation link for the
MongoDB Community Edition contained a specific section that discusses MongoDB
Atlas, which was a fully managed version of MongoDB, this caused some confusion
during the downloading process, along with other issues, such as, installing MongoDB
Community Edition using different package managers e.g. brew, apt-get, as the brew-
based installation were not working when installed on an Ubuntu Linux system while
the native apt-get one did.

This also applied to the MongoDB Command Line Database Tools as the brew
based package wasn’t working fully on Linux and therefore had to switch to the classic
installation process of tarball extraction and setting the binary directory in the
environment variables.

3. How does schema flexibility help or hurt when dealing with complex datasets like
Airbnb’s?

In complex datasets, such as, Airbnb’s dataset, schema flexibility offers several pros
and cons. There were several advantages when it comes to MongoDB'’s flexible
schema format, it enabled Airbnb to store different sets of data for each write query
which eliminates the need for there to be a preset schema and that the schema does
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not have to be re-created in multiple iterations, this leads to a more diverse set of data
that can be stored, more information that are unique to a specific record can be stored,
and many other benefits.

However, there are also several disadvantages from a flexible schema, since
each write query can contain different data in each time, this can lead to an increased
number of anomalies, incorrect and inconsistent data. This can potentially negatively
impact data consistency in complex datasets, such as Airbnb’s. Another disadvantage
is that, due to the data being stored documents, this will lead to multiple copies or
duplicates of data being stored, leading to less efficiency and increased storage.



