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Basisdata NoSQL & JSON Query

* Jenis-jenis basisdata NoSQL

* Perbedaan basisdata SQL dan NoSQL

* Dokumen JSON

* Query dokumen JSON pada PostgreSQL
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Komponen Penilaian

Menjelaskan konsep basisdata dan karakteristik basisdata serta bagaimana
pengelolaan basisdata dengan memperhatikan keunggulan dan kelemahan
sistem basisdata

Melakukan pemodelan data relasional dan penyusunan tabel-tabel basisdata

Melakukan pemodelan data dan implementasinya dengan pendekatan
“bottom-up” (identitas dan determinan atribut tabel) dan proses normalisasi
(1st, 2nd, 3rd, Boyce-Codd Normalisation)

Pemodelan data dengan diagram E-R (pendekatan “top-down”), tahapan
logikal dan tahapan fisikal dalam bentuk tabel-tabel normal.

Melakukan pertanyaan (query) basisdata dengan relasi aljabar tabel dan SQL
(Structured Query Language)




Komponen Penilaian
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Materi Praktikum

Minggu 1 - Pengantar Praktikum Sistem Basisdata
Minggu 2 - Konsep Dasar Tabel dan Desain Basisdata
Minggu 3 - Normalisasi Tabel

Minggu 4 - Pemodelan Data dan Pembuatan Tabel Entiti
Minggu 5 - Diagram ER dan UML

Minggu 6 - Menyusun Basisdata Relasional Minggu 8 - Bahasa SQL Relasional

Minggu 7 - Operasi Relasi Aljabar Minggu 9 - Membuat basisdata dengan PostgreSQL
Minggu 10 - Manajemen basisdata dengan PostgreSQL
Minggu 11 - Query Basisdata: DDL, DML, DCL dan TCL
Minggu 12 - Query Basisdata Lanjut

Minggu 13 - Pengenalan Basisdata NoSQL

Minggu 14 — Proyek Akhir
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Database:
a Systematic Collection of DATA

» Databases

Mame Date modified Type Size

D msgstore.db.crypt12 972272017 2201 AM  CRYPT12 File 232,151 KB
D msgstore-2017-09-15.1.db.crypt12 9/14/2017 2201 AM  CRYPT1Z File 230,187 KB
D msgstore-2017-09-16.1.db.crypt12 9/15/2017 2201 AM  CRYPT1Z File 230,415 KB
D msgstore-2017-09-17.1.db.crypt12 9/16/2017 2:40 AM  CRYPT1Z File 230,578 KB
D msgstore-2017-09-18.1.db.crypt12 91772017 2201 AM CRYPT1Z File 230,727 KB
D msgstore-2017-09-19.1.db.crypt12 9/18/2017 2201 AM  CRYPT1Z File 231,077 KB
D msgstore-2017-09-20.1.db.crypt12 9/19/2017 2201 AM  CRYPT1Z File 231,284 KB
D msgstore-2017-09-21.1.db.crypt12 9/21/2017 11:36 AM - CRYPT12 File 232,083 KB
D msgstore-2017-09-22.1.db.crypt12 9/21/201711:38 AM CRYPT12 File 232,083 KB
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DBMS - Database Management System - What Is Data ?

DBMS - What is Data ?

\
Factual Information \
Observations ——_;
Facts & Statistics —
Values & Figures /
Database + DBMS
J

Www_ learncomputersc ienceonline.com

Employee Database
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SQL vs NoSQL




ORACLE
DATABASE

PostgreSQL m

MySOolL:

Contoh Basisdata Relasional (SQL) g Microsoft
3 SQL Server

4 MariaDB (1

Jumat, 17 Mei 2024



Basisdata Relasional (SQL)

PostgreSQL

Seluruh Skema harus didesain dari awal melalui perancangan basisdata
Skema dan model fisik yang dihasilkan bersifat rigid (kaku). Begitu model
fisik dibuat, perubahan pada kolom harus merubah seluruh struktur
basisdata

Sangat sesuai untuk kasus dimana struktur data tidak banyak berubah
serta memerlukan validasi transaksi yang pasti (seperti: transaksi

keuangan di bank)
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Basisdata Relasional (SQL)

Postgre SQL

Jika seorang karyawan

What if:

Tabel Karyawan:
memiliki lebih dari satu

no hp, apa yang harus

dilakukan?

Nama | Alamat | No HP
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Structured Data @) Unstructured Data

Can be displayed
in rows, columns and
relational databases

Cannot be displayed
in rows, columns and
relational databases

Numbers, dates
and strings

Images, audio, video,
word processing files,
e-mails, spreadsheets

Estimated 20% of

Estimated 80% of
enterprise data (Gartner)

enterprise data (Gartner)

E Requires more storage

More difficult to
manage and protect
with legacy solutions

Requires less storage

Easier to manage
and protect with
legacy solutions
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What’s Hiding in Your Unstructured Data?

Unstructured
Data

=

Customer/Member

Transactions ﬁ
n Online
Chat % Communities

Notes B
Text Fields

Structured

NPS/CSAT

Call
Center

Transcriptions

Finance A A K

Ratings &
Reviews

& ORI

: P | — . fnnovative Insights,
Source: Graphic adapted from Jenuary 2018 CXPA Presentation “The Why Behind the What,” Jim Kitterman Driving Resuits.
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RDBMS: NoSQL DB:

Item[Price] -
Item[Discount]

SELECT Name, Age
FROM  Customers

(9.

U Uo

-

Customers
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What is NoSQL Database

\ 5

High Scalability

R 4

=

—

High Availability

— O 4 NoSQL Database .. N °
| :

Fast Performance

Big Data Capability

\

Easy Replication

educba.com



SQL DATABASES

Relational

L] S ol
!
" —

NoSQL DATABASES

Column

Key-Value

gt

Document




Jenis-jenis Basisdata NoSQL

Example: : Example:
Riak, Tokyo Cabinet, Redis Example: BigTable, Cassandra, Example:
MongoDB, CouchDB, Hbase, Neo4J, InfoGrid, Infinite

server, Memcached, :
Scalaris OrientDB, RavenDB Hypertable Graph, Flock DB
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SQL vs NoSQL (document-based)

. {
Coll | Col2 Col3 | Cold 'mlu.datl. m
"prop2":data, |
Ea] (DwiRn 1D i ‘prop3data,  “propitdata, TANAEI
Data Data Data Data “prop4”: data "prop2”:data, |
Data Data Data Data } "prop3": data, *prop1”: data,
“prop4”: data "prop2”: data,
} “prop3": data,
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Contoh Basisdata NOSQL: Document Based (JSON)

Fields ;mmmm

{

Y

first name: ‘Paul’, o

surname: ‘Miller’, String Typed field values
cell: 447557505611, < jumoer -~ o

city: ‘London’, E”i;ﬁiﬁé

location: [45.123,47.232],

. . y Fields can contain
Profession: [‘banking’, ‘finance’, ‘trader’],

arrays
cars: [
{ model: ‘Bentley’, h
year: 1973,
value: 100000, .. }, > Fields can contain an array of sub-
{ model: ‘Rolls Royce’, documents
year: 1965,
value: 330000, .. } p
]
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Contoh Basisdata NOSQL: Document Based (JSON)

Find all contacts with at least one work phone or
hired after 2014-02-02

SQL select A.did, A.lname, A.hiredate, B.tvpe,
B.number from contact A left outer join phones B
on (B.did = A.did) where b.type = 'work' or
A.hiredate > '2014-02-02'::date

MongoDB CLI db.contacts.find({"Sor”: [
{"phones.tvpe":"work”},
{"hiredate": {”Sat": new ISODate("2014-02-02")}}
1});

mongoDB.
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Mengapa perlu belajar NOSQL? ;\j,g% UNIVERSITAS GADJAH MADA

1
2

3

> Exponentially growing number of unstructured geospatial data (e.g. Instagram Posts)

RDBMS is a well-known
solution for storing spatial
data on the web.

No-SQL is a new database
paradigm designed for
storing large, unstructured
data, especially for the web

How do we know when to
choose SQL or NoSQL for
our use cases?

RELATIONAL V5. NON-RELATIONAL DATABASES

-~ B
A non-relational database
Blog Post Blog Tags does not incorporate the
— table model. Instead, data
= Aﬁ can be stored in a single
document file.
H i
>_ Elog -
Comments W A relational database table
_ """"_-__—-. organizes structured data
field fields into defined columns.
— _

V

BLOG POST
Comments Tags
Categories —

All other related data
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Alternatif Solusi: Kolom JSONB pada
PostgreSQL

PostgreSQL juga dapat
menyimpan kolom dalam

format JSON K
);

insert into customers (name, contacts) values
‘Jimi’,

|
{"type": "phone", "value": "+1-202-555-0105"},

{"type": "email", "value": "jimi@gmail.com"}

insert into customers (name, contacts) values |

Akibatnya, query bisa lebih

"Janls’,
fleksibel, sama seperti yang ‘[
{"type": "email", "wvalue": "janis@gmail.com"}

terjadi pada basisdata K
NoSQL )i

UGM.AC.ID LOCALLY ROOTED, GLOBALLY RESPECTED
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Alternatif Solusi: Kolom JSONB pada
PostgreSQL

PostgreSQL juga dapat I select
: 2 id,
menyimpan kolom dalam - i18n_name,
4 il18n_name->'en' as en
format JSON 5 from property_keys;
: , , Data Output Explain Messages Notifications Query History
Akibatnya, query bisa lebih y P
_name en
_ ) 4 bigint jsonb jsonb
fleksibel, sama seperti yang 1 Y PE———— -
2 2 {'en":"asdasdadad","de":"asdasdadad","ru":"asdasdadad"} [null]

terjadi pada basisdata
NoSQL

UGM.AC.ID LOCALLY ROOTED, GLOBALLY RESPECTED



Tugas Akhir Praktikum SBD

https://gdugm.link/project-akhir-sbd
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