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Introduction

°The leader in the NoSQL Document-based databases
°Full of features, beyond NoSQL.:

oHigh performance
oHigh availability

o Native scalability
oHigh flexibility

o Open source



Terminology — Approximate mapping

Relational database MongoDB
Table Collection
Record Document
Column Field
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Document Data Design

*High-level, business-ready representation of the data

oRecords are stored into BSON Documents
= BSON is a binary representation of JSON documents
= field-value pairs

= may be nested

{

_id: <ObjectID1>, {
username: "123xyz", _id: ObjectId("5099803df3f4948bd2f98391"),
contact:
{ . ) name: { first: "Alan", last: "Turing" },
phone: 1234567890, . Embedded _ ' '
email: "xyz@email.com", Sub-Document birth: new Date('Jun 23, 1912'"),
} — death: new Date('Jun 07, 1954'),
access: { ) contribs: [ "Turing machine", "Turing test", "Turingery" 1],
level: 5, Embedded _
group: "dev" >— Sub-Document views : NumberLong(1250000)
. r
} ), 3

DATA MANAGEMENT AND VISUALIZATION 4


https://docs.mongodb.com/manual/reference/glossary/#std-term-JSON

Document Data Design

High-level, business-ready representation of the data
Mapping into developer-language objects

date, timestamp, array, sub-documents, etc.
Field names

The field name _id is reserved for use as a primary keg,- its value must be unique in the
collection, is immutable, possibly autogenerated, and may be of any type other than an array.

Field names cannot contain the null character.
The server permits storage of field names that contain dots (.) and dollar signs ($)

BSON documents may have more than one field with the same name. Most MongoDB
interfaces, however, represent MongoDB with a structure (e.g., a hash table) that does not
support duplicate field names.

The maximum BSON document size is 16 megabytes. To store documents larger than the
maximum size, MongoDB provides GridFS.

Unlike JavaScript objects, the fields in a BSON document are ordered.
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Databases and collections.
Create and delete operations (1)



Databases and Collections

°Each instance of MongoDB can manage multiple databases

°Each database is composed of a set of collections

°*Each collection contains a set of documents

o The documents of each collection represent similar “objects”
o However, remember that MongoDB is schema-less

o You are not required to define the schema of the documents a-priori and objects of the same
collections can be characterized by different fields

o Starting in MongoDB 3.2, you can enforce document validation rules for a collection during
update and insert operations.
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Databases and Collections

°*Show the list of available databases

show databases

*Select the database you are interested in

use <database-name>

°E.qg.

ouse deliverydb

DATA MANAGEMENT AND VISUALIZATION



Databases and Collections

°Create a database and a collection inside the database
o Select the database by using the command “use <database name>"
o Then, create a collection
= MongoDB creates a collection implicitly when the collection is first referenced in a command
°Delete/Drop a database
o Select the database by using "use <database name>"

o Execute the command

db.dropDatabase()
E.g.,

use deliverydb;

db.dropDatabase () ;
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Databases and Collections

°A collection stores documents, uniquely identified by a document ™_id"

°Create collections

db.createCollection(<collection name>, <options>);

o The collection is associated with the current database. Always select the database
before creating a collection.

o Options related to the collection size and indexing, e.g., to create a capped
collection, or to create a new collection that uses document validation

°E.qg,,

o db.createCollection (“authors”, {capped: true});
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Databases and Collections

*Show collections

show collections

*Drop collections

db.<collection_name>.drop()

°E.qg.
odb.authors.drop ()



C.R.U.D. Operations

db.users.insertOne( < collection
{
name: "sue", < field: value
Y age: 26, < field: value document
Create status: "pending” « field: value
3
)
db.users.find( <«—— collection
Py d { age: { $gt: 18 } 3, <—— query criteria
Rea { name: 1, address: 1 } <«—— projection
).1limit(5) <«—— cursor modifier
db.users.updateMany( 4—— collection
{ age: { $1t: 18 } 3}, 4— update filter
[ set: status: "reject” date action
Update | { $set: { ject” } } ¢—— up io
db.users.deleteMany( 4—— collection
{ status: "reject" } ¢—— — delete filter
o
Delete )




Create: insert one document

*Insert a single document in a collection

db.<collection name>.insertOne( {<set of the field:value pairs of the new document>} );

°E.q.,
db.people.1insertOne ( {
user 1id: "abcl2Z23",
age: 595,
status: "A"

b



Create: insert one document

*Insert a single document in a collection
db.<collection name>.insertOne( {<set of the field:value pairs of the new document>} );
°E.q,,
db.people.1insertOne ( {

user 1d: "abcl2Z23",

Field age: 55,
name status: "A"

b
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Create: insert one document

*Insert a single document in a collection

db.<collection name>.insertOne( {<set of the field:value pairs of the new document>} );
°E.qg.
db.people.1insertOne ( {

user 1d: "abcl2Z23",

age: 259, « )Field value
status: "A"

b
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Create: insert one document

*Insert a single document in a collection
db.<collection name>.insertOne( {<set of the field:value pairs of the new document>} );
Now people contains a new document representing a user with:
user id: "abcl23",
age: 55

status: "A"

DATA MANAGEMENT AND VISUALIZATION 16



Create: insert one document

°E.q,,

db.people.1insertOne ( ) )
Favorite colors is

user 1d: "abclZ24", an array
age: 45,

favorite colors: ["blue", "green"]

P

Now people contains a new document representing a user with:

user id: "abcl24", age: 45 andanarray favorite colors containing
the values "blue" and "green"
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Create: insert one document

°E.q,,

db.people.1insertOne ( {

Nested document

user 1d: "abclZ24",
age: 45,

address: {

street: "my street",

city: "my city"

P

Example of a document containing a nested document

DATA MANAGEMENT AND VISUALIZATION




Create: insert many documents

*Insert multiple documents in a single statement:

db.<collection name>.insertMany([ <comma separated list of documents> ]);

db.products.insertMany ( [
{ user 1d: "abcl23", age: 30, status: "A"},
{ user 1d: "abc4b6", age: 40, status: "A"},
{ user 1d: "abc789", age: 50, status: "B"}
1 )7

DATA MANAGEMENT AND VISUALIZATION
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Create: insert many documents

°Insert many documents with one single command

db.<collection name>.insertMany([ <comma separated list of documents> ]);

°E.qg.,

db.people.insertMany ([
{user id: "abcl23", age: 55, status: “A"},

{user id: "abcl24", age: 45, favorite colors: ["blue", "green"]}

1)
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Delete

Delete existing data, in MongoDB corresponds to the deletion of
the associated document.

Conditional delete

Multiple delete

MySQL clause MongoDB operator

DELETE FROM deleteMany ()

DATA MANAGEMENT AND VISUALIZATION 21



Delete

MySQL clause

MongoDB operator

DELETE FROM

deleteMany ()

DELETE FROM people
WHERE status = "D"

db.people.deleteMany (
{ status: "D" }

DATA MANAGEMENT AND VISUALIZATION
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Delete

MySQL clause

MongoDB operator

DELETE FROM

deleteMany ()

DELETE FROM people
WHERE status = "D"

db.people.deleteMany (
{ status: "D" }

)

DELETE FROM people

db.people.deleteMany ({})

DATA MANAGEMENT AND VISUALIZATION
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MongoDB Compass

GUI for MongoDB



MongoDB Compass

*Visually explore data.
°Available on Linux, Mac, or Windows.

*MongoDB Compass analyzes documents and displays rich
structures within collections.

*Visualize, understand, and work with your geospatial data.

DATA MANAGEMENT AND VISUALIZATION 25



MongoDB Compass

MongoDB Compass - Connect

Connect to Host

Hostname | bigdatadb.polito.it

Port
bigdatadb.palito.it:27017 SRV Record
bigdatadb.p 27017
bigdatadb.palito. 7 Authentication | Username / Password a
bigdatadb 270 Username | Gestionali
Password [ETE T
Authentication Database dbdmg

Replica Set Name

Read Preference | Primary 5

SSL | Unvalidated (insecure) v

SSH Tunnel | Nene v
Favorite Name e.g. Shared Dev, QA Box, PRODUCTION

*Connect to local or remote instances of MongoDB.
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MongoDB Compass

MongoDB Compass - bit polito.it:27017 g.Parkings

# My Cluster 4 bigdatadb.polito.it:27017 | STANDALONE MongoDB 3.6.14 Community

dbdmg.Parkings oocuments 100 4s.4kB 496 inoexes O KB

Documents Ag ) 3 Scherr Exolain P

v dbdmg

Bookings » OPTIONS m RESET  -=*

Parkings
INSERT DOCUMENT  R[3% LST = B8 TABLE Displaying documents 1-200f 100 < > ¢C
# Parkings
_id ObjectId plate Int32 fuel Int32 vendor String final_time Int32 loc Object
59bef@cd2ad 2c2a6009 442 87 1505685847 {} 2 fields

MongoDB Compass - bigdatadb.polito.it:27017/dbdmg. Parkings

59befBcd2ad8532c2a60093: 227
STANDALONE S
1952ad: 32¢2a600a83 175
1c62ad8532c2a600ae5 130 dbdmg.Parkings oocusents 100 woexes 5
59bef25c2ad8532c2a600bea 335 Documents Valid,

v dbimg
2ad8532c2a600be7 132 Bookiogs vormons | [ENER reser -

Parkings
340 o m VIEW = UST @ TABLE Displaying documents 1-200f 100 < > €

Sz 22 s @08
35
2a600c9¢ 222
init_tine: 1505685697
59bef31d2ad 2c2a600d3c 379 vin: VINA4,
smartPhoneRequired: true
T init_date: 2017-09-18T00:
2a600dac 207 exterior: “GO0!
sddress n
interior:
M final_date:
engineType
369 city: T
86
_id: ! 0 )
330 plate
tuel: 18
vendor; "ca
54 final_tine:
Toc: Gbject
5 32c2a600ebd 309 init_time: 1505685697
vin: VIN
smartPhoneRequired: true
146 7-09-18T0D:01:
132ad8532c2a600113 228 L

yendor: 3200

°*Get an overview of the data in list or table format.
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MongoDB Compass

# My Cluster

dbdmg-ParkingS DOCUMENTS 100 ! "v” : ‘ ; B INDEXES 5 ”‘"" ‘7"‘7 : .r‘“—r

Schema

» OPTIONS ANALYZE RESET || ==

Query returned 100 documents. This report is based on a sample of 100 documents (100.00%). €
loc
ording
= T
A
+
LIMA
eg .
%
*a,Turin
° > (i}

plate

.._ [ _lI- Bl m I

°Analyze the documents and their fields.

°Native support for geospatial coordinates.

DATA MANAGEMENT AND VISUALIZATION
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MongoDB Compass

My Cluster

1

dbdmg

Bookings

Parkings

*Visually build the query conditioning on analyzed fields.

4 bigdatadb.polito.it:27017

STANDALONE

dbdmg.Parkings

MongoDB Compass - bigdatadb.polito.it:27017/dbdmg.Parkings

oocuments 100

Schema Expla I X Validal

MongoDB 3.6.14 Community

ioexes D

{interior: 'GO0D',loc: {SgeoWithin: { ScenterSphere: [ [ 7.664

med 100 documents. This report is based on a sample of 100 documents (100.009). €&

interior

string

loc
+ e

coordinates

ordinat = ¢ .,

A
OYIEE

[ 4
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MongoDB Compass

dbdmg.Parkings

Documents Aggregations Schema Explain Plan

°Autcomplete enabled by default
{smart}

- smartPhoneRequired field
Ty

{smartPhoneRequired: true} ~ OPTIONS

.o -~ {init_date: 1, address: 1, engineType: 1}

*Construct the query step by step. {fueun
q y p y p @e o umT 1)

VIEW = LIST B8 TABLE Displaying documen




MongoDB Compass

MongoDB Compass - bigdatadb.polito.it:27017/dbdmg.Parkings
MongoDB 3.6.14 Community

# My Cluster 4 bigdatadb.polito.it:27017 [ STANDALONE

dbdmg.Parkmgs oocuments 100 mpexes O ¢
ment Aggregations Schema Explain Plan ndex Validation
F— s——
{interior: 'G0OD',loc: {SgeoMithin: { ScenterSphere: [ [ 7.664417178826483, 45.06173368230694 ], 0.0005190081853820: S ERNONS] m RESET
Parkings
[) °
View Details As VISUAL TREE RAW JSON
Query Performance Summary
s Retumned: 97 wery E (ms): 0
lex Keys Examiny o Sorted in Memory: yes
ar d: 100 No index available for this query.
PROJECTION
rotumcd: EE) Exscution T 0

{’init_date":1,"address":1,"engineType™1}

DETAILS

DETAILS

°Analyze query performance and get hints to speed it up.

DATA MANAGEMENT AND VISUALIZATION
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MongoDB Compass

MongoDB Compass - bigdatadb.polite.it:27017/dbdmg.Parkings

# My Cluster 4 bigdatadb.polito.it:27017 [ STANDALONE MongoDB 3.6.14 Community

N
woexes D ¢

dbdmg.Parkings socomens 100 -

Schen xplain Plan Validation

dbdmg

Bookin:

Parkings Validation Action @  ERROR ~ Validation Level @  STRICT »

1r{
’+  $jsonSchema: {

required: ['exterior', 'interior', 'vendor', 'fuel'l,
4~ properties: {|
5 vendor: {
[ bsonType: “string”,

description: “must be a string”

8 L,
) - fuel: {
bsonType: “int",
description: "must be an integer number"

cce: | (TS

@ Sample Document That Passed Validation © Sample Document That Failed Validation

_id: ObjectId("59befdcd2adB532c2a60093d")
plate: 442

fuel: 37

vendor: "car2go”

final_time: 1505685847

» loc: Object

init_time: 1505685697

No Preview Documents

*Specify contraints to validate data

°Find unconsistent documents.
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MongoDB Compass: Aggregation

] = 78557 Documents in the Collection C

> || $mateh ~ @ e m o+ i . ) .o
°Build a pipeline consisting of
(e~ @0 N multiple aggregation stages

> $match - () (1] ] +

< [praen ] |@De .

$hucketAuto
* A $%$collStats

in MQL. °Define the filter and aggregation
Siacet attributes for each operator.

$geolNear

[ [N 5 I - N N ]
1

b e -

$graphLookup
$group

$indexStats
Rlimit

DATA MANAGEMENT AND VISUALIZATION



MongoDB Compass: Aggregation stages

v $group - () (i) ] +

1' /ﬂ'#‘

2 * _id - The id of the group.

3 * fieldl - The first field name.
4 g

S+ {

6 _id: "$vendor”,

7= total: {

&  $sum 1

2 1}

10 }

Output after $group stage (Sample of 2 documents}

_id: "car2go” _id:"enjoy"
total: 48423 total: 30134




MongoDB Compass: Aggregation stages

s - @o 8 .

1~ /**

S e e 2| The _id corresponds to the

il e .

S GROUP BY parameterin SQL

: . .

L Other fields contain the
attributes required for each
group.

Output after $group stage (Sample of 2 documents)
_id: "car2go” _did:"enjoy"
total: 48423 total: 30134

One group for each “vendor”.

DATA MANAGEMENT AND VISUALIZATION 35



MongoDB Compass: Pipelines

¥ S$group ~@e &

Output after $group stage (Sample of 2 documents)

1' ¥k
2 * _id he id of the group.
3 : ieldl The first field name _id: "car2go” _id: "enjoy"
4 total: 48423 total: 30134
5+{ avg_fuel: 64.88284492906264 avg_fuel: 61.03381562354815
6 _id: "$wvendor",
7 total: { $sum: 1 },
8 avg_fuel : {$avg : "$fuel"}
9
16
st . i
1%t stage: grouping by vendor
v $match v ()O i +
_l . v Ty . Output after $match stage (Sample of 1 document)
Z * guery The query in MJL.
4 q
5 avg_fuel: {$gt: 63}, L e
total : {$g‘t ' 35[']@{-)} avg_fuel: 64.88284492006264

= &

}

2"d stage: condition over fields created in the previous
stage (avg fuel, total).
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