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Database Introduction
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DB: Database
colecao de dados relacionados.

DBMS: Database Management System

colecao de programas que permitem usuarios definir,
construir e manipular um BD

DB System = DB + DBMS



Database Management System (DBMS) provides....

... efficient, reliable, convenient, and safe
multi-user storage of and access to massive
amounts of persistent data.

Database systems are extremely prevalent in the world today.



Massive
Persistent
Safe
Multi-user
Convenient
Efficient
Reliable



m Massive

terabytes of data

much larger than can fit in the memory of a typical computing

system



m Persistent
the data in the database outlives the programs that execute on
that data

very often multiple programs will be operating on the same data.



m Safe

guarantees that the data managed by the system will stay in a

consistent state, it won't be lost or overwritten when there are
failures,

hardware failures, software failures, malicious users.



m  Multi-user
multiple programs
manu different users or applications to access the data

concurrently



m Convenient

the way that data is actually stored and laid out on disk is

independent of the way that programs think about the
structure of the data
high level query languages
in the query, you describe what you want out of the database
but you don't need to describe the algorithm to get the data

out



m Efficient
database systems have to do really thousands of queries or
updates per second.

m Reliable

critically important that systems are up all the time



Database applications may be programmed via “frameworks”
Meteor, Django, Ruby on Rails

DBMS may run in conjunction with “middleware”
Web servers, Application servers

Data-intensive applications may not use DBMS at all



Key concepts

m Data model

Description of, in general, how the data is structured
Relational model, XML documents, Graph data model

m Schema versus data
The schema sets up the structure of the database

m Data definition language (DDL)

m Data manipulation or query language (DML)



Key people

m DBMS implementer
the person who builds the system
m Database designer
the person who establishes the schema for a database
m Database application developer
the person who builds the applications or programs that are going
to run on the database
m Database administrator
the person who loads the data, sort of gets the whole thing
running and keeps it running smoothly



Whether you know it or not,
you’'re using a database every day




Evolucao

tempo
A

Programas e dados
na mesma memgdria
Cddigo e dados compondo um Unico objeto.

Programa com
dados
armazenados
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Evolucao

tempo
A

Sistemas de

Arquivos

Surgimento do Disco.

Cddigo e dados armazenados de forma
distinta.

Dados organizados como colecdes de itens
relacionados, compondo arquivos.

Cddigo com rotinas para geréncia de dados
(localizacao, recuperacao e
Armazenamento de dados

Programas e dados
na mesma memoria

Programa com
dados
armazenados
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Evolucao

tempo
A

Sistemas de
Bancos de Dados

Independéncia dos programas
em relacao aos dados
armazenados

SGBD possui todas as funcoes
necessarias para localizacao e
manipulacao

dos dados

Sistemas de
Arquivos

Programas e dados
na mesma memoria

L |

Programa com
dados
armazenados
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Sistemas de BDs x Sistemas de Arquivos

Separacao entre programas e dados
Suporte para multipla visdes de usuario

H
H
m Compartilhamento de dados e processamento multi usuario de transacoes
m Armazenamento no BD da sua propria descricao ou esquema

H

Controle para nao haver redundancia de dados

21



Gerenciador
de
Transacoes

Aplicagoes Consulta Esquema

DML DML DDL

Processador de
Consultas

-

Gerenciador
de
Memodria

22



Arquivos de Dados

m Persisténcia

m Armazenamento dos objetos do banco de dados, que vao
sofrendo modificacdes com o tempo
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Dicionario de Dados

m Armazena os metadados relativos a estrutura do banco de
dados.

24



Indices

m Proporcionam acesso rapido aos dados
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Processador de Consultas

m Definicao e manipulacao de dados
m Funcdes oferecidas pelas linguagens

m DDL m DML
processa os comandos de Realizar consultas e atualizacoes,
descricao das estruturas do insercoes e remocoes

esguema, e a armazena em
dicionario de dados

m SQL é a linguagem tipica de SGBD relacional que engloba uma LDD e uma LMD.

26



Gerenciador de Transacoes/ Subsistema de
Recuperacao

m Recuperacao de dados

m Garantir que falhas durante o processamento de transacoes
nao sejam propagadas aos objetos persistentes.

Os objetos armazenados devem sobreviver a falhas das
transacoes e mesmo algumas falhas de hardware

Mecanismo de recuperacao/ recovery

27



Gerenciador de Transacoes/ Controle de
Concorréncia de Transacoes

m Garante que transacoes concorrentes serao executadas sem
conflitos em seus procedimentos.

m Técnicas de controle de concorréncia

28



Gerenciador de Memoaria/ Gerenciador de
Arquivos

m Gerencia a alocacao de espaco no armazenamento em disco e as
estruturas de dados usadas para representar estas informacoes
armazenadas em disco

29



Gerenciador de Memoaria/ Gerenciador de
Buffer

m Responsavel pela intermediacao de dados do disco para a memoria
principal e pela decisao de quais dados colocar em memoria cache

30



Gerenciador de Autorizacoes e Integridade

m Mantém o BD em estado consistente, satisfazendo algumas
condicoes, chamadas de restricdes de integridade.

m Implementa mecanismos de seguranca de acesso para consulta,
remocao, atualizacao e insercao de dados

Comandos de concessao e revogacao (grant e revoke) de acesso a
usuarios individuais ou grupos de usuarios

31



Desempenho

m O SGBD deve executar as funcoes de forma eficaz e eficiente
Estruturas de dados
Meétodos de acesso
Técnicas de otimizacao

32



Carga, descarga, copia, restauracao

m Facilidades para
Carregar e descarregar o banco de dados ou parte deles
Fazer copia de seguranca = backup
Restaurar o banco de dados a partir do backup

33



Relational Database



ale 77

Attributes

\\\w

PEARRY

The attributes and tuples of a relation STUDENT.

From 2007 Ramez Elmasri and Shamkant B. Navathe,

Name Gpa
Benjamin Bayer 305-61 2435 373 1616 2918 Bluebonnet Lane | NULL 19 1321
Chung-cha Kim | 381-62-1245 | 375-4409 | 125 Kirby Road NULL 18 |2.89
Dick Davidson | 422-11-2320 | NULL 3452 Elgin Road 749-1253 | 25 |3.53
Rohan Panchal | 480-22-1100 | 376-9821 | 265 Lark Lane 7496492 | 28 | 3.93
Barbara Benson | 533-69-1238 | 839-8461 | 7384 Fontana Lane NULL 19 |3.25

Figure 5.1

http://pt.slideshare.net/sontumax/5-chapter5




STUDENT | Figure 2.1

Name | Student_number | Class Schema diagram for the
o databese in Figure 1.2.

COURSE

Course_name | Course_number | Credit_hours | Department

PREREQUISITE

Course_number | Prerequisite_number

SECTION

Section_identifier | Course_number | Semester | Year | Instructor

GRADE_REPORT

Student_number | Section_identifier | Grade

Copyright ©2007 Ramez Elmasrl and Shamiant B. Navathe



Frame | Minit | Lname | Ssn | Bdate | Address | Sex Super_ssn | Dno

DEPARTMENT

Dname | Dnumber | Mgr_ssn | Mgr_start_date

DEPT_LOCATIONS

Dnumber | Diocation

PROJECT

Pname | Pnumber | Plocation Dnum

WORKS _ON

Essn | Pno lHuurl Figure 5.5
Schema diagram for

DEPENDENT | mziﬂ"ﬁ“‘f

Essn | Dependent name | Sex | Bdate | Relationship escsalaoas

Copyright £ 2007 Aameaz Blmassiand Shamkant B Mavatha



EMPLOYEE FMNAME BAIMIT LMAME SSM BDATE ADDRESS SEX SALARY SUPERSSN |DNO
John B Smith 123456789 | 1965-01-09 731 Fondren, Houston, TX M 30000 333445555 5
Franklin T Wong 333445555 | 1955-12-08 638 Voss, Houston, TX M 40000 BA86E5555 5
Alicia J Zelaya 990887777 | 1968-07-19 3321 Castle, Spring, TX F 25000 OA7TE54321 4
Jennifer s Wallace 987654321 1941-06-20 291 Berry, Bellaire, TX F 43000 BEE665555 a
Ramesh K MNarayan | G66884444 | 1962-09-15 975 Fire Oak. Humble, TX M 38000 333445555 5
Joyoe A English 453453453 1972-07-31 5631 Bice, Houston, TX F 25000 333445555 5
Ahmad W Jabbar OE7ORTORT 19E69-03-20 gl Dallas, Houston, TX [T 25000 O/TE54321 4
James E Borg HESGGS555 1937-11-10 450 Stone, Houston, TX A S5000 il 1

| DEPT_LOCATIONS DHNUMBER | DLOCATION
1 Houston
4 Stafford
DEFPARTMENT DMAME DNMUMBER MERSSMN MGRSTARTDATE 5 Bellaire
Research 5 333445555 1988-05-22 5 Sugariand
Adrinistration 4 GE7E54321 1995-01-01 5 Houston
Headquarters 1 BEBEES555 1981-06-19
WORKS _ON ESSN PMO HOURS
123456789 1 325
123456789 2 7.5
666884444 3 40.0
453453453 1 20.0
453453453 2 20.0 I PROJECT FRAME PHNUMBER PLOCATION DMUM
333445555 2 10.0 —~———y— 1 P— =
333445555 3 10.0 ———r—— 2 Sugariand -
333445555 10 10,0 Product? 3 H I 5
333445555 20 100 Computerization 10 Stafford 4
OOABRT 7T 30 30,0 Reorganization =0 Houston 1
999887777 10 10.0 Newbenefits 50 Stafford 4
Sa7os7aaYy 10 350
gayFasTFaay 30 5.0
S87E54321 30 20.0
S87Te54321 =10 15.0
HEBE65555 20 il




SELECT

Query: Retrieve the birthdate and address of the employee whose
name is 'John'.

SELECT BDATE, ADDRESS
FROM EMPLOYEE
WHERE FNAME="John'



INSERT

INSERT INTO EMPLOYEE

VALUES
('Richard’,'K','"Marini’,
'653298653', '30-DEC-52',
'98 Oak Forest,Katy, TX',
IMl’
37000,
'987654321',
4)



DELETE

DELETE FROM EMPLOYEE
WHERE LNAME='Brown’



UPDATE

UPDATE  PROJECT
SET PLOCATION = 'Bellaire’, DNUM =5

WHERE PNUMBER=10




Relational
«— Dominance







[ o |l of
off Il of
off Il of
off Il of

[l of (Il of







Google  —  BigTabl
e

amaZon —— Dynamo



ll"

CouchDB

reldx

A

Tl HYPERTABLE

g

< Cassandra
HBRASE

ORACLE
NOSQL DATABASE

http://nosql-database.org/



noSQL Database



NoSQL is an accidental neologism.

There is no prescriptive definition—all you can make is an
observation of common characteristics.

Flexible schema

Quicker/cheaper to set up

Massive scalability

Relaxed consistency = higher performance & availability
Cluster friendly



Not every data management/analysis problem is best solved
exclusively using a traditional relational DBMS

“NoSQL” = “Not Only SQL”



= “SQL” = Traditional Relational DBMS
m Recognition over past decade

Not every data management/analysis problem is best solved using a
traditional relational DBMS

= “No SQL” = Not using traditional relational DBMS
= “No SQL” # Don’t use SQL language



Scalability of NoSQL Database
vs Traditional Relational Database
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Image Credit DataJobs.com



NoSQL
Data Models
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mongoDB



Database Database

Table Collection

Row Document

Index Index

Join Embedded Document or
Reference




Collection |
{ _id: <Objectid1>,

fname: "John",

minit: "B",

Iname: "Smith",

ssn: 123456789,

address: "731 Houston, TX",
sex: "M",

salary: 30000,

superssn: <Objectid2>,

dno: <Objectid3>




Database Installation



Step 1 - MongoDB Download and Installation (msi file, double click to install)
https://www.mongodb.com/download-centerfcommunity

¥ Downloads % [ MongoVUE | Tutorizl X | [ Running MongoVUE X/ #® MongoDB Downloac X '\ M| Re: Meteor instalaca: % | s My Drive - Google D X INF1802-05-Mongol X - g

«>cC

https://www.mongodb.com/download-center#community]

DOCs OPEN SOURCE UNIVERSITY

mongoDB. | FOR GIANT IDEAS SOLUTIONS CLOuUD CUSTOMERS RESOURCES ABOUT US

Enterprise Server Ops Manager Connector for Bl

Current Release | Previous Releases | Development Releases

Current Stable Release (3.2.6)

04/27/2016: Release Notes | Changelog &8 Windows A Linux % 0SX Solaris
Download Source: gz | zip

©Version:

Windows Server 2008 R2 and later, with S5L support

Installation Package:

5y DOWNLOAD (msi)

| ﬁl mongodb-win32-x8...msi v ¥ Mostrar todos os downloads..,




Step 2 - Run the MongoDB server
C:\mongodb\bin\mongod.exe --dbpath c:\data\db

N Administrator: Command Prompt - mongod.exe --dbpath c\data\db = =

sProgram Files“MongoDB“Server~3d.2>cd hin

»Program Files“~MongoDB“Server~3.2%hin mongod.exe ——dbpath c:>sdatasdb
2A16-05-87T16:58:27_.841-8388 1 CONTROL [initandlisten] MongoDB starting : pid=5
76 port=27017 dbpath=c:~datasdb 64-bit host=1ldellw
2A16-05-B07T16:58:27_841-83808 I CONTROL [initandlisten] targetMinOS: Windows 7.1
indows Server 20H3 R2
2A16-05-87T16:58:27_.842-8308 1 CONTROL [initandlisten] db version v3.2.6
PO16-05-07T16:58:27 _842-8308 I CONTROL [initandlisten] git version: B5552h562c'
Bb3143a72%aaaB8838e558dc47b25
2A16—A5-A7T16:58:-27.842-A388 CONTROL [dinitandlisten] OpenSSL version: Open3SL
1.8.1p—Ffip=s 9 Jul 2815
2A16-A5—-A7T16:58:-27.843-A388 CONTROL [dinitandlisten] allocator: tcmalloc
2A16—A5-A7T16:58:-27.843-A388 CONTROL [dinitandlisten] modules: none
2A16—A5-A7T16:58:-27.843-A388 CONTROL [dinitandlisten] build environment:
A1 6-05-87Ti6:58:27_844-6308 CONTROL [initandlisten] distmod: 2888plus-s=

A1 6-05-87Ti6:50:27_844-6308 CONTROL [initandlisten] distarch: »86_64

A1 6-05-87Ti6:58:27_844-6308 CONTROL [initandlisten] target_arch: x86_64

2A16-A5—-A7T16:58:-27.845-A388 CONTROL [dinitandlisten] options: { storage: € dh

: Yeisdatasdb™ > ¥

2A16—A5-A7T16:58:-27.847-8388 I STORAGE [initandlisten] wiredtiger_open config:
reate.cache_size=4G,session_max=20000 . eviction=C(threads_max=4>,.config_basze=Ffals

g.statistics=Cfast),.log=C(enabled=true,archive=true.path=journal,.compressor=snapp
Y. file_manager=Cclose_idle_time=188000A> . checkpoint=C{wait=68, log_size=2GB>.stati
tics_log=C{wait=@>.

PA16-05-A7T16:58:27.875-838080 I NETWORK [HostnameCanonicalizationWorker] Startin
hoztname canonicalization worker

A1 6-05-B87T16:58:27_.875-8388 1 FTDC [initandlisten] Initializing full-time d

iagnostic data capture with directory ‘c:rsdatasdbsdiagnostic.data’

fEiﬁ—ﬂE—gggig:5@:27.832—@3@@ I HNETWORK [initandlisten] waiting for connections

on port

From
https://docs.mongodb.com/manual/tutorial/install-mongodb-enterprise-on-windows/
http://www.mkyong.com/mongodb/how-to-install-mongodb-on-windows/



https://docs.mongodb.com/manual/tutorial/install-mongodb-enterprise-on-windows/
http://www.mkyong.com/mongodb/how-to-install-mongodb-on-windows/

Step 3 - Connect to MongoDB Server
through the mongo.exe shell, open another Command Prompt.

C:\mongodb\bin\mongo.exe

G4 Administrator. Command Prompt - mongo.exe

:»Program Files“MongoDB“Serversd.2%binXmongo.exe
ongoDB shell version: 3.2.6

onnecting to: test
>

From https://docs.mongodb.com/manual/tutorial/install-mongodb-enterprise-on-windows/



Data Model



name: "sue”, <+—— field: value

age: 26, <«+—— field: value
status: "A", «+——— field: value
groups: [ "news"”, "sports" ] e—— field: value

e )

MongoDB stores data in the form of documents, which are JSON-like field and value pairs.
Documents are analogous to structures in programming languages that associate keys
with values (e.g. dictionaries, hashes, maps, and associative arrays).



na ¢

dag nal ¢

st ag name: "al",
L ci st age: 18,
/ -y status: "D",

f groups: [ "politics”, "news" ]
3
Collection

MongoDB stores all documents in collections. A collection is a group of related
documents that have a set of shared common indexes. Collections are analogous to a
table in relational databases.



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

Database Operations

https://docs.mongodb.com/manual/core/crud-introduction/



Query



Query

In MongoDB a query targets a specific collection of documents. Queries specify criteria, or

conditions, that identify the documents that MongoDB returns to the clients.

db.users.find ()

select *
from users



Query - You can optionally modify queries to impose limits, skips, and sort orders.

Collection Query Criteria Madifier

db.users.find( { age: { $gt: 18 } } ).sort( {age: 1 } )

{ age: 18, ¥

{ age: 28, ...} { age: 28, ...} { age: 21, ...}
{ age: 21, ...} { age: 21, ...%} { age: 28, ...}
{ age: 38, ...} ﬁ { age: 38, ...} ﬂ Coage: 31, ...}

Query Criteria Madifier

{ age: 18, ...} { age: 38, ...} { age: 3B, ...}
{ age: 38, ...} { age: 371, ...} { age: 3B, ...}
{ age: 37, } Results

users



Query - A guery may include a projection that specifies the fields from the matching

documents to return.

Collection Query Criteria Projection

db.users.find( { age: 18 }, { name: 1, _id: @ } )

{ age: 18, ...}

{ age: 28, ...}

{ age: 21, ...}
{ age: 18, ...} { name: "al” }
{ age: 38, ...} | = —_—
Query Criteria |{ age: 18, ...}|  Projection { name: "bob" }
{ age: 18, ...}
Results

{ age: 38, ...}

{ age: 31, ...}

users



db.users.find( <«—— collection

{ age: { %$gt: 18 } }, <+—— query criteria
{ name: 1, address: 1 } <«—— projection
). 1limit(5) <+—— cursor modifier

SELECT _id, name, address «—— projection
FROM  users <«—— table

WHERE age > 18 <+—— select criteria
LIMIT 5 <—— cursor modifier



Data Modification
Operations that Create, Update or Delete Data

https://docs.mongodb.com/manual/core/write-operations-introduction/



Collection Document

v
db.users.insert( '
name: "sue”,
age: 26,
status: "A",
groups: [ "news", "sports"” ]
3
) .
Collection
{ name: "al"™. age: 18, ... }
Dacument { name: "lee”, age: 28, ... }
{ { name: "jan”, age: 21, ... }
QEE'EFEESUE ' insert { name: "kai”, age: 38, ... }
: L] q
status: "A", { name: "sam", age: 18, ... 1}
groups: [ "news", "sports" ]
} { name: "mel”, age: 38, ... }
{ name: "ryan", age: 31, ... }
{ name: "sue”, age: 26, ... }
USErs

INSERT INTO users <«+—— table
( name, age, status ) <«—— columns
VALUES ( "sue", 26, "A" ) <+—— values/row



db.users.insertOne( 4+—— collection

{
name: "sue”, 4+—— field: value
age: 26, <+— field: value document
status: "pending" 4«——— field: value
t
)
INSERT INTO users «—— table

( name, age, status ) <«—— columns
VALUES ( "sue", 26, "A" ) <«—— values/row



db.users.insertMany( 4—— collection

L
{
name: "sue”, 4—— field: value
age: 26, 4+—— field: value document
status: "pending"” «—— field:value
T
{
name: "bob",
age: 25, document
status: "enrolled”
T
{
name: "ann",
age: 28, document
status: "enrolled”
7
1
)]
INSERT INTO user 4— table
( name, age, status) 4— columns
VALUES ( "sue"”, 26, "pending” ),
( "bob", 25, "enrolled” ), values/row

( "ann", 28, "enrolled” )



db.users.update( «+— collection
{ age: { %$gt: 18 } 3}, <—— update criteria
{ $set: { status: "A" } }, «—— update action
{ multi: true } <+—— update option

)

UPDATE users <«—— table
SET status = 'A' <—— update action
WHERE age > 18 <«—— update criteria



db.users.updateOne( o collection
{ age : { $1t : 18 } } , 4 update filter
{ $set: { status : "reject” } < update action

UPDATE users

SET status = 'reject’
WHERE age < 18

LIMIT 1

table

update action

update filter
update limit

A A A A




db.users.updateMany( 4—— collection

{ age: { $1t: 18 } 7, 4—— update filter
{ $set: { status: "reject” } } 4——— update action

)
UPDATE users 4 table
SET status = 'reject’' < update action

WHERE age < 18 < update filter




db.users.remove( <+—— collection
{ status: "D" } «—— remove criteria

)

DELETE FROM users «+—— table
WHERE status = 'D' -=—— delete criteria



db.users.deleteOne( <] collection

{ status: "Rejected” } 4 delete filter
)
DELETE FROM users ] table
WHERE status = 'reject’' «¢ delete filter
LIMIT 1 4 delete limit
db.users.deleteMany( = collection
{ status: "Rejected” } 4 delete filter
)
DELETE FROM users 4 table

WHERE status = 'reject’' «¢ delete filter




Step 4 - Insert a document into a collection named restaurants. The operation
will create the collection if the collection does not currently exist.

db.restaurants.insert

) Administrator; Command Prompt - mongo.exe - H

:»Program Files“MongoDB~Servers~3d.2%bhinmongo.exe
ongoDB shell version: 3.2.6

onnecting to: test
> db.restanrants.insert(

- 1

- "name':"Botequim Joao".
ce- tipo':"comida caseira'

-

>

};iteﬂesult{{ "nInserted" = 1 2>

From docs.mongodb.com/getting-started/shell/



Step 5 - Query for All Documents in a Collection. To return all documents in a
collection, call the find() method without a criteria document.

db.restaurants.find ()

B Administrator: Command Prompt - mongo.exe - O
e

db.rrestanrants . find{>
_id" @ Objectld("572ed4c431d567630bfd?898e">,. 'name' : “"Botequim Joao',. "tipo"
: "comida caseira' >

https://docs.mongodb.com/getting-started/shell/query/




Step 6 - T
p db.restaurants.find ({<fieldl>: <valuel>, <field2>: <value2>, ...})

Specify n

> db.restaurants.inseprt(

1 cee %
Equallty o= 'mame':"Dominos"’.
. ce- tipoV:Vpizzaria"
Conditions. 2
-;iteﬂesult{{ "nInserted" =
>
>
#» db.restaurants.inseprt(
I
cee mame':"Gula Gula''.
ce- Mdipo':'wariada

e 2
riteResult<{ "nlnserted" :

> db.restaurants . find<d
Y id" - Objectld<"572e4c431d567630hfd?898e" >, "Botequim Joao',. "tipo"
: "comida caseira' >
"_1d" ; ObhjectId<("572e584014562630bf A2828f "', "Dominos', "tipo' - “'pi
Ezaria'
Y id" - Objectld<"572e586c1d56763BhEd?8918" >, "Gula Gula",. "tipeo* = "
ariada' >
>
>
» db.restaurants . find<{"'name" = "Dominos"'>>
Y _id" = Obhjectld<'572e58401456763ALFd2890F >, "Dominos", "tipo"
zaria' »

>
>
>
>

https://docs.mongodb.com/getting-started/shell/query/




Relationships, Joins

https://docs.mongodb.com/manual/core/write-operations-introduction/



No Joins

The first and most fundamental difference that you’ll need to get comfortable with is
MongoDB’s lack of joins.



Normalized Data Models

In general, use normalized data
models:

when embedding would result in duplication of
data but would not provide sufficient read
performance advantages to outweigh the
implications of the duplication.

to represent more complex many-to-many
relationships.

to model large hierarchical data sets.

user document

contact document

A\

{

3

_1d: <ObjectIdl>,

username: "1 23xyz”‘\

{
_id: <ObjectId2>,

user_id: <ObjectIdl>,
phone: "123-456-7890",
email: "xyz@example.com”

el

}

access document

{
_id: <ObjectId3>,

user_id: <ObjectIdil>,
level: 5,
group: "dev”

}




Embedded Document - Relationship 1:1

{

_1d: <ObjectIdl>,

username: "123xyz",

contact: {

phone: "123-456-7890",
email: "xyz@example.com” )
¥
access: {
level: 5,
group: ”de"\a"”
)

)
)

Embedded sub-
document

Embedded sub-
document

https://docs.mongodb.com/manual/core/data-model-design/#embedded-data-models



; s N2 "
_id: "joe",

Embedded Document -  ...c: 50e sookreadert,

RelathnShlp 1n addresses: [
{
street: "123 Fake Street”,
city: "Faketon",
state: "MA",
zip: "12345"
¥
{
street: "1 Some Other Street",
city: "Boston",
state: "MA",
zip: "12345"
I
]



name: "O'Reilly Media,

founded: 1988,

DOcument Reference B :}ﬂfit?‘:";z;ig;;g 2345678906 ]
Relationship 1:n }

{
_id: 123456789,
title: "MongoDB: The Definitive Guide",
title: "MongoDB: The Definitive Guide", auther: [ "Kristina Chodorow", "Mike Dirolf" ],
author: [ "Kristina Chodorow", "Mike Dirolf" ], published_date: ISODate("2818-89-24"),
published_date: ISODate("2818-09-24"), pages. 216,
pages: 216, language: "English"
language: "English", I
publisher: {
name: "O'Reilly Media", {

_id: 234567896,
title: "58 Tips and Tricks for MongoDB Developer",

founded: 1980,

location: "CA"
1 author: "Kristina Chodorow",

published_date: ISODate("2811-85-88"),
pages: 68,
language: "English"



Model One-to-One Relationships with Embedded Documents

https://docs.mongodb.com/manual/tutorial/model-embedded-one-to-one-
relationships-between-documents/#data-modeling-example-one-to-one

Model One-to-Many Relationships with Embedded Documents

https://docs.mongodb.com/manual/tutorial/model-embedded-one-to-many-
relationships-between-documents/#data-modeling-example-one-to-many



https://docs.mongodb.com/manual/tutorial/model-embedded-one-to-one-relationships-between-documents/#data-modeling-example-one-to-one
https://docs.mongodb.com/manual/tutorial/model-embedded-one-to-many-relationships-between-documents/#data-modeling-example-one-to-many

Embedding

m For1:1 or 1:many
m Document limit to 16MB, consider document growth

Referencing

_id field is referenced in the related document
Application runs 2nd query to retrieve the data

Data duplication vs performance gain

Object referenced by many different sources

Models complex Many:Many & hierarchical structures



Using a mongoDB Client

Suggestion: http://www.mongoclient.com/



¥ Downloads X .Inser‘t Data X .Productio-' X \ & mongovue X '\ {Z} Howto inst X [] MongoDE & X / OGitHub-r-: x N OReIeam 1.1 X INF1802-0° X D Find | Mon: x B - g
J

| GitHub, htts://ithub.com/rsercano/monocll'en s @ =

c
| |
(|
O Personal Opensource Business Explore Pricing Blog Support | This repository Sign in

rearrann | mannncliant £ Wateh | 98 o Star | IR0 U FEark | 20

Step 1 - Download zip file
from https://github.com/rsercano/mongoclient

Branch: master v New file | Find file | HTTPS v | https://github.com/rserca B2 | [H Download ZIP
a rsercano added notifications for #73 Latest commit 8db4233 19 hours ago
B electrify Create command 7 days ago
B meteor electron staff 7 days ago
Bl scripts chimp args 2 months ago
B client added notifications for #73 19 hours ago
i lib resolves #53 a day ago
Bl packages under heavy development #53 2 days ago
| public electron staff 7 days ago

https://github.com/rsercano/mongoclient/archive/masterzip [ 2 Aav ann

||_§|J mongoclient-master.zip v” & windows-portable-x6...zip '” ﬁ! mongodb-win32-x8..msi ¥ Mostrar todos os downloads.. X



https://github.com/rsercano/mongoclient

Step 2 - Unzip it. Example
C:\mongoclient-master.

W | D Lﬂ = |
Home Share

= iy
[-] Copy path

Copy Paste

W Fa
B
uC
B
e+ 3

ElR

*3 Ho

M Thi
WL
B
B C
iy
S
BV
L

'r! Me

14 items

Paste shortcut
Clipboard

mongoclient-master

View

& Move to 7% Delete = | IET
= Copy to =[ Rename Mew
. folder
Crganize Mew

vl{:.

L electrify
L .metear
| .scripts

L. client

W lib

|, packages
. public

| server

|| travis.yrnl
|| LICEMSE
8 package
=] packages
|| README.rmd
& settings

Date modified

07/03/2016 20:47
07/05/2016 20:51
07/05/2016 20:47
07/03/2016 20:47
07/05/2016 20:47
07/03/2016 20:47
O7/05/2016 20:47
07/05/2016 20:47
07/03/2016 20:47
07/05/2016 20:47
07/05/2016 20:47
07/03/2016 20:47
07/05/2016 20:47
07/03/2016 20:47

3

Properties 3

-

Open

- o
~ @

FH select all

oo Select none

=] .
nglmrert selection

Select

Search mongoclient-rnaster 0

Type

File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
ML File
File

JS0M File
J50NM File
MD File
J50NM File

Size

2KB
2KE
1KE
1KE
IKE
1KE



Step 3 - Pre_reqUiSite: . Administrator: Command Prompt - meteor

Meteor insta”ed. :»od mongoclient—master

wmongoclient—master>meteor list

pm—container: wupdating npm dependencies — mongodb, mongodb—bhackup.
ongodb—restore. tunnel—-ssh,. cheerio, winston...
ldeed:collection2 2.7_8= Automatic validation of ins...
Open Command Prom pt rchiace—-editor 1.2.1 Integrating Ace editor with...
* laze—html-templates 1.8.1= Compile HTHML templates into...

ephemer:reactive—datatables—modified
esh—shim
fortawesome :fontavesone

In the mongoclient-master iron:router

QUET L
less
eteor—hase

f()l(jfir: eteorhacks npm

1.1.8+ Fast and reactive jQuery Da...
4.
4.
1.
1.
1.
2.
1.
1.
ohile—experience é
1.
1.
a.
1.
1.
1.
3.
2.

1.14=* Shims and poluyfills to imp...
.8 Font Awesome fofficial>»: GH...
1.1= Make HTITF calls to remote s...
B.12 Routing specifically dE“lg...
11.4= Manipulate the DOM using C...
L.1* Leaner CS55 language
A.1* Packagesz that every Meteor ...
.8 Use npm modules with vour M...
.A.1=* Packages for a great mobhile...
omentjs imoment 1
ongo 1.
pm—container 2.
kgrow:router—autoscroll i
A.
a.
3.
3.

1.Run the command

tandard-minifiers

1.2% Moment.js Cofficial>»: pars...
#* fAdaptor for wsing MongoDB a...

+ Contains all your npm depen...
Smart management of scroll ...

Standard minifiers used wit...
Dependency tracker to allow...
The most popular front—-end ...
Active route helpers

racker

meteor list to install the yhs ihootstral wte

3
a
.7
1= Session variahle
2
9
[
2

application mOHgOC“ent Mew versions of these packages are auailahle!‘_ﬂun ‘meteor update’ to try

to update thoze packages to their latest versionz. If vour packages
cannot be updated further. try typing
‘meteor add <package>@<{newlersion’’ to see more information.

+ Theze packages are built locally from source.

2 . R U n t h e CO m m a n d swmongoclient—master>meteor

[[[L[[L C:~mongoclient—master 11111

meteor to start the > Started proxy.

» Started MongoDB.
> Started vour app.

application



Step 4 - Open the browser.

http://localhost:3000/

1.Click Connection
2.Add Connection

Connection Name: inf1802
(you can choose)

Hostname: localhost
Port: 27017
DB Name: test

1.Connect

Add Connection



http://localhost:3000/

#® MongoClient | Featured . X - o I EH

&« C | [ localhost:3000/databaseStats &y @
B oo o | «
Searcn 1or sometning... " 15 »
INF1802
localhost : 27017
Browse
Home Browse
@& Database Stats
# Management
" ld e | I\/ 1 3 Objects
Collections < Collections
e The server is up for 1103 seconds
B restaurants The performances which are shown here are coming from serverStatus and stats queries. 0.00 MBs 0.04 MBs
= Data Size Storage Size

Therefore, before having a look at below graphs consider mongoclient is already executing

serverStatus at regular intervals. See here for more info
1 Indexes 0.04 MBs

Index Size
Mongodb version is 3.2.6

Process id is 2036 0.00 MBs 0 Extents
Process name is mongod.exe File Size

Memory Usage

_h
™
M
Q.
o
Y
2

alhost:3000/databaseStats

o
[l
()

AON MR



Jf i MaongoClient | Featured I K\_

« => [D localhost:3000/browseCollection @, ﬂfl @ =
E =~ Refresh Collections [ Settings ® Disconnect
restaurants
Home / restaurants
Count:
3
Index Count:
& Size
8 ize:
= 0.00 MBs
ﬁ Total Index Size:
-~ 0.04 MBs -




/ ® MongoClient | Featured 1 X \

<« = ||__'“| localhost:3000/browseCollection

2

Query

‘ find

Selector

1

By default, valid ObjectID and ISODate (YYYY-MM-DD HH:mm:ss) strings are being converte
into MongoDB objects, uncheck right upper corner checkboxes to change this behaviour

Options

Choose one or more options..

Execute

(, am POR  21:16



. MaongoClient | Featured b X \
-

€ - C' [3 localhost:3000/browseCollection Q@ =

\

oeqpasy

‘ Execute ‘

& find - restaurants

v array [3]

v 8 {3}
_id : 572e4c431d569630bfd9890e

name : Botequim Joao
tipo : comida caseira
v 1 {3}
_id : 572e50401d569630bfd9890+
name : Dominos
tipo : pizzaria

» 2 {3}




e

Name

Create Collection

INF1802

‘ client|

cliente

Is Capped

Size (If it's capped)

In Bytes

Max Documents (If it's capped)

Auto Index ID

Close




13 MongoClient | Featured I X - O

&« C [} localhost:3000/ @y @ =
B Sea ‘ o B = Disconnect
INF1802
localhost : 27017
Browse
Home Browse
@ Database Stats
# Management
ld & | I\/ 1 3 Objects
@ Collections : Collections
The server is up for 1540 seconds
client The performances which are shown here are coming from serverStatus and stats queries. 0.00 MBs 0.04 MBs
Therefore, before having a look at below graphs consider mongoclient is already executing Data Size Storage Size
restaurants serverStatus at regular intervals. See here for more info
1 Indexes 0.04 MBs
Index Size
Mongodb version is 3.2.6
Process id is 2036 0.00 MBs 0 Extents

Process name is mongod.exe File Size

Memory Usage

iy
®
(1]
Q.
o
o
2
=

[aTal V1= -




n,g, MongoClient | Featured I X

-

—
4]
4]
o
o
T
(e}
=

c

[ localhost:3000/brow

5

\

ollection

Qe @ =
s

false

Query vou can either use mongodb or sgl queries

Query
insertMany v
Docs
1+ |
2 "name” : "John",

3 "email™ : "john@gmail.com",
4 "tags" : ["sports”,"politics"],
5 Irgr‘adell: IIA",

6 "score": 11

7

By default, valid ObjectID and ISODate (YYYY-MM-DD HH:mm:ss) strings are being converted into
MongoDB objects, uncheck right upper corner checkboxes to change this behaviour
Furthermore, you can provide an array to insert multiple docs, or an object for single one

Execute




g MongoClient | Featured I+ X

&«

s .|
M
1]
Q.
o
o
(8
=~

C | [} localhost:3000/browseCollection

‘ Execute ‘

& find - client

v array [1]
v @ {6}
_id : 572e895f3f2252100b708bac

name - John

email : john@gmail.com

v tags [2]
@ : sports
1 : politics
grade @ A
score - 11




