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PREDMET Administriranje baza podataka KATEDRA ZA INFORMACIONO-KOMUNIKACIONE
TEHNOLOGIJE


Presenter
Presentation Notes
Iskazi koji se koriste za modifikaciju podataka su:
a)DELETE za brisanje podatka
b)UPDATE za azuriranje postojeceg podatka
c)INSERT za unos novog podatka
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Tehnologije u Bazama podataka

Nerelacione
baze podataka
(NoSQL)

&

Relacione
Baze podataka

(saL)

PREDMET ADMINISTRIRANJE BAZE PODATA

In-Memory baze podataka

Distribuirane SQL Time-series baze podataka
(NewsSQL)

KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGIJE
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Presentation Notes
where they are typically used and why a specific database technology is suitable for their specific use cases.



:@

AKADEMIJA TEHNICKO-VASPITACKIH STRUKOVNIH STUDIJA

Tradicionalne relacione baze podataka
SQL

. Relacione baze podataka Cuvaju podatke u - —
tabelama _

. Tabela se sastoji iz redova i kolona —_

. Svaka instanca baze podataka ima unapred

predefinisanu Semu "*I_‘

. Jedna ili vise kolona u svakoj tabeli se - e—
koriste kao —

Primarni kljué -_
- Redovi u jednoj tabeli mogu biti povezani S
sa redovima u drugoj tabeli preko >

Stranog kljuca

PREDMET ADMINISTRIRANJE BAZE PODATA KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGIJE
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Presentation Notes
database have been around for decades and serves as the core foundation of nearly every application we use today.
They are suitable for many types of applications.
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Baza podataka Online Shop

Primarni kljuc

Proizvod Id, Opis, Cena, Kolicina.....

Klijent ID, Ime, Tel, Adresa... —

Strani kljuc

Primarni kljuc

Primarni kljuc

Strani kljuc

Porudzbina Id, Datum, Klijent Id, Proizvod Id

PREDMET ADMINISTRIRANJE BAZE PODATA KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGIJE
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Jezik u relacionim bazama podataka -
SQL

= SQL - Structured Query Language

= Relacione baze podataka su najviSe primenjene u radu sa operacionim
podacima (transakcije)

=  Predefinisana Sema u bazi podataka spreCava greske i obezbeduje da stvari
budu organizovane

= KljuCevi obezbeduju visok nivo fleksibilnosti programeru u efikasnom pristupu
podacima

=  Popularne SQL baze podataka:

m JMariaDB

PREDMET ADMINISTRIRANJE BAZE PODATA KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGIJE

Microsoft®

PostgreSQL SQL Server®


Presenter
Presentation Notes
The most popular language to access and store information in a relational database is obscure language called the Structured Query Language Escorial is used to query, manipulate and provide access.
The keys inside the tables are providing a high level of flexibility for developer to access data efficiently.
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Il Use case

EEEN
.

e
ml

I —
Enterprise kompanije Internet trziste — Web aplikacije
Aplikacije koje su instalirane on-premise Opsluzuju na milione korisnika (povecanje

saobracaja i do 200% u danu)

24h dostupnost

Problem sa skalabilnoSc¢u

Nisu najbolje reSenje za ovakve zahteve

PREDMET ADMINISTRIRANJE BAZE PODATA KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGIJE
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Presentation Notes
It is important to distinguish between the two main market sectors that are using database technologies
A typical enterprise company will have many types of applications installed on premise in their private data centers.
Those enterprise level applications are using various database technologies, but the dominating database technology is a relational database.
The second large market sector for database technologies is related to Internet players running websites.
Think about a website that currently handles 200 percent increase in traffic in just a few minutes.
Also, those websites are expected to be online and available all the time.
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“| Najveci problem Relacionih
baza podataka

* Scalabilnost!
* Najveci problem kod relacionih baza podataka

* Prilagodene su za vertikalno skaliranje (scale up/down)

« Masine koje su sve ‘vecCe i vece’ ali postoji ograniCenje koliko
jedan server moze da se skalira

» Prebacivanje na jacCi server je slozen proces i obiCno zahteva
period bez rada

* Web aplikacije zahtevaju dostupnost (availability) i performanse
* Fokus je na alternativhim reSenjima NoSql bazama podataka...

PREDMET ADMINISTRIRANJE BAZE PODATA KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGIJE


Presenter
Presentation Notes
We can scale a traditional relational database only on one vertical dimension, meaning scale up or scale down on a single server.
It is useful in some cases, but there is a limit on how much we can scale up a single server for those Web Internet players.
The traditional relational database was found to be a constant bottleneck.
They need to be online all the time and have to support a large number of concurrent operations.
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Relacionih baza podataka i zahtevi
modernih web aplikacija

3

Relacione
Baze
Podataka

Vertikalna se oslanja na
proSirenje resursa na serveru

Skalabilnost

o iy - Fizicki kapacitet
granicenja servera

Promena Tehnicki zahtevno,
Infrastrukture prekid rada

Dostupnost Ograni¢ena

Replikacija

ST
Podataka poria

PREDMET ADMINISTRIRANJE BAZE PODATA

Zahtevi
modernih Web
Aplikacija

Horizontalna se
postize dodavanjem
vise instanci manjih

servera

Jednostavno, bez
prekida rada

KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGIJE
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Presentation Notes
We can scale a traditional relational database only on one vertical dimension, meaning scale up or scale down on a single server.
It is useful in some cases, but there is a limit on how much we can scale up a single server for those Web Internet players.
The traditional relational database was found to be a constant bottleneck.
They need to be online all the time and have to support a large number of concurrent operations.
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Nerelacione Baze podataka

= Amazon, Facebook, Google....
= Veliki Internet igraCi sa izazovima u radu sa Velikim podacima

= Scaling up baze podataka je neefikasno i skupo

= Ne-relacione Baze podataka

Optimizovane su za web aplikacije

Fokus je na dve glavne stvati: Scale'OUt i Avai Iabl I |ty

FAILURE

HIGH &
Scale [ )= 8 "8 sLA AVAILABILITY

up FAILOVER SE RVIC Es BL}\EEENPGIEDU LED LOAD

I SCHEDULED EE&E{\!}E&E&LITY
Scale 8 + 8 + 8"’ 8 32

out

UP
SYS

PREDMET ADMINISTRIRANJE BAZE PODATA KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGIJE
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Presentation Notes
 Big Internet players like Amazon, Facebook, Google and others face challenges of handling a huge amount of data and the industry traditional approach to scaling up relational database.
A system was inefficient and expensive option for them.
Therefore, they developed a group of database technologies designed to scale out and achieve the high availability needed to support a Web based application.
It was a significant change in the database design concept.
Instead of focusing on strong database consistency and easy access to the data using relational model. Let's focus on two main things scale out and availability.
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Nerelacione Baze podataka

 Komercijalna i open-source NoSql baze podataka

/(W A PACHE
I & BASE
Google Cloud
+
a? Azure Cosmos DB
®

Bigtable cassandra

. mongoDB.

Amazon DynamoDB

PREDMET ADMINISTRIRANJE BAZE PODATA KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGIJE
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Presentation Notes
the challenges associated with relational databases pushed the industry to develop a new type of databases called non relational databases.

Today, there are a variety of commercial in open source and relational databases.
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Nerelacione Baze podataka

= Jednostavan Data Model
. Ne koriste relacioni model

=  Nema strogo definisanu Semu

=  Koristi jednostavan data model za Cuvanje podataka u bazi koji je
optimizovan za odredene aplikacije (use case)

- NoSQL Database znacenje

=  "No support for SQL” — ne mogu da urade odredene stvari koje SQL moze
=  "Not only SQL” a zatim je znaCenje promenjeno sto znaci da ne koriste
relacioni model i strogo definisanu Semu

= Vrste NoSQL baze podataka

= Key-value )

=  Dokument . i
. — Svaka je optimizovana
= Wide column za specifiéni use case

= Graf -

PREDMET ADMINISTRIRANJE BAZE PODATA KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGIJE
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Presentation Notes
NoSql ne koriste relacioi model i nemaju predefinisanu kompleksnu šemu za čuvanje podataka

database that doesn’t follow the predefined tabular schema with multiple tables that we saw when using a relational database, it does not impose a strong schema model using a complex relational model.
Instead, it is using more simple data models.

Each one of them is suitable and more optimized to handle specific use cases.
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e

Seme baza
podataka

Performanse
Citanja i
pisanja

PREDMET ADMINISTRIRANJE BAZE PODATA

SQL baze podataka

Stroga $ema sa unapred
definisanim tabelama i

kolonama (schema-on-write).

NoSQL baze podataka

Fleksibilna S$ema (schema-on-

read). Aplikacija mora da zna

kako da protumaci podatke

SQL baze podataka

Koriste sloZzene strukture i odnose
izmedu tabela (JOIN operacije),
§to moze usporiti rad sa velikim
koli¢inama podataka.

NoSQL baze podataka -

Koriste jednostavne modele
(dokument, klju¢-vrednost, graf,
itd.), Sto omogucava brze operacije
citanja i pisanja.

KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGIJE
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Presentation Notes
1. In a sequel database, the incoming or collected data stored in the database must be structured using a predefined schema. The schema structure is applied to the incoming data, meaning the information is stored within specific tables, columns and rows. If I collect customer profile data from a new customer. It must be saved in the relevant table. On the other end, and no sequel database allows storing the simple data model without schema. The schema is used by the application only when it will access the data.
2. NoSql database can write and read data much faster than a relational database because they are using very simple data models.
3. As I mentioned, one of the most significant limitation of SQL databases is about scaling. It isn't straightforward to perform scale out when using a relational model in a relational model. Data is typically concentrated on a single node on a single physical object to a server, and databases can only scale up by increasing existing hardware, getting much bigger boxes.
No SQL databases were designed around this concept of scale out scaling data in a distributed environment distributed database in multiple servers, working together as a cluster, adding and removing nodes from the cluster based on traffic load and storage requirement.
4. And no sequel database has the additional benefits of providing better availability when using a distributed cluster of nodes.
There is no single point of failure when a server goes down, it can be quickly replaced by other servers with no application disruptions. Also, we can use data replication it the cluster, meaning stalling multiple copies of the same data
in multiple nodes to ensure high availability.
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Centralizovana
arhitektura

Centralizovane SQL baze sa
jednom tackom kvara.

Distribuirana
arhitektura

Distribuirane NoSQL baze sa
visokom dostupnoséu.

N

Visoka dostupnost

Arhitekture NoSQL baze obezbeduju
baza podataka visoku dostupnost sistema.

Replikacija podataka

NoSQL baze koriste
replikaciju podataka, isti
podaci na vise évorova

PREDMET ADMINISTRIRANJE BAZE PODATA KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGIJE
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Presentation Notes
1. In a sequel database, the incoming or collected data stored in the database must be structured using a predefined schema. The schema structure is applied to the incoming data, meaning the information is stored within specific tables, columns and rows. If I collect customer profile data from a new customer. It must be saved in the relevant table. On the other end, and no sequel database allows storing the simple data model without schema. The schema is used by the application only when it will access the data.
2. NoSql database can write and read data much faster than a relational database because they are using very simple data models.
3. As I mentioned, one of the most significant limitation of SQL databases is about scaling. It isn't straightforward to perform scale out when using a relational model in a relational model. Data is typically concentrated on a single node on a single physical object to a server, and databases can only scale up by increasing existing hardware, getting much bigger boxes.
No SQL databases were designed around this concept of scale out scaling data in a distributed environment distributed database in multiple servers, working together as a cluster, adding and removing nodes from the cluster based on traffic load and storage requirement.
4. And no sequel database has the additional benefits of providing better availability when using a distributed cluster of nodes.
There is no single point of failure when a server goes down, it can be quickly replaced by other servers with no application disruptions. Also, we can use data replication it the cluster, meaning stalling multiple copies of the same data
in multiple nodes to ensure high availability.
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SKALABILNOST

Dizajnirane za vertikalno skaliranje
povecanjem kapaciteta servera.

g(% HERCE (D Ovo je ograniceno i skupo, zahteva
jake masine.

Dizajnirane za horizontalno
skaliranje distribucijom
podataka kroz vise servera. NoSQL baze a
Lako dodavanije ili uklanjanje
cvorova ha osnovu opterecenja.

PREDMET ADMINISTRIRANJE BAZE PODATA KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGIJE
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Presentation Notes
1. In a sequel database, the incoming or collected data stored in the database must be structured using a predefined schema. The schema structure is applied to the incoming data, meaning the information is stored within specific tables, columns and rows. If I collect customer profile data from a new customer. It must be saved in the relevant table. On the other end, and no sequel database allows storing the simple data model without schema. The schema is used by the application only when it will access the data.
2. NoSql database can write and read data much faster than a relational database because they are using very simple data models.
3. As I mentioned, one of the most significant limitation of SQL databases is about scaling. It isn't straightforward to perform scale out when using a relational model in a relational model. Data is typically concentrated on a single node on a single physical object to a server, and databases can only scale up by increasing existing hardware, getting much bigger boxes.
No SQL databases were designed around this concept of scale out scaling data in a distributed environment distributed database in multiple servers, working together as a cluster, adding and removing nodes from the cluster based on traffic load and storage requirement.
4. And no sequel database has the additional benefits of providing better availability when using a distributed cluster of nodes.
There is no single point of failure when a server goes down, it can be quickly replaced by other servers with no application disruptions. Also, we can use data replication it the cluster, meaning stalling multiple copies of the same data
in multiple nodes to ensure high availability.
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Osobine nerelacione baze podataka

Sema Brzina

(Schema-on-Read) (Speed)

Skaliranje Dostupnost
(Scaling Out) (High Availability)

NoSQL — Schema-on-Read Fast Read/Write

PREDMET ADMINISTRIRANJE BAZE PODATA

NoSQL — Scaling Up & Out No single point of failure
Data replication

KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGIJE
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Presentation Notes
1. In a sequel database, the incoming or collected data stored in the database must be structured using a predefined schema. The schema structure is applied to the incoming data, meaning the information is stored within specific tables, columns and rows. If I collect customer profile data from a new customer. It must be saved in the relevant table. On the other end, and no sequel database allows storing the simple data model without schema. The schema is used by the application only when it will access the data.
2. NoSql database can write and read data much faster than a relational database because they are using very simple data models.
3. As I mentioned, one of the most significant limitation of SQL databases is about scaling. It isn't straightforward to perform scale out when using a relational model in a relational model. Data is typically concentrated on a single node on a single physical object to a server, and databases can only scale up by increasing existing hardware, getting much bigger boxes.
No SQL databases were designed around this concept of scale out scaling data in a distributed environment distributed database in multiple servers, working together as a cluster, adding and removing nodes from the cluster based on traffic load and storage requirement.
4. And no sequel database has the additional benefits of providing better availability when using a distributed cluster of nodes.
There is no single point of failure when a server goes down, it can be quickly replaced by other servers with no application disruptions. Also, we can use data replication it the cluster, meaning stalling multiple copies of the same data
in multiple nodes to ensure high availability.
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Primena No SQL baza Opis Primer
podataka tehnologije
Drustvene mreze i aplikacije sa  Velike koli€ine korisni¢kih podataka i MongoDB,
velikim brojem korisnika. interakcija; fleksibilna struktura. Brzo Citanje  Couchbase
Ogroman broj korisni€kih profila, i pisanje, nestrukturirani i polustrukturirani
postova, komentara, lajkova. podaci.
Real-time analitika i logovanje. Zapisivanje logova i analiza u realnom Elasticsearch,
Milioni dogadaja po sekundi — vremenu sa visokom frekvencijom InfluxDB
zapisi logova, metrike, greske. dogadaja.
Sistemi preporuka.Kompleksni  Modelovanje slozenih odnosa korisnik— Neo4j, Amazon
odnosi izmedu korisnika, proizvod; personalizovane preporuke. Neptune
proizvoda, ocena i ponasanja.
E-commerce platforme. Razli€iti formati proizvoda, fleksibilna Sema, = MongoDB,
Proizvodi sa razli€itim brza pretraga. Fleksibilna Sema — svaki Couchbase
karakteristikama proizvod moze imati razliCita polja.
loT sistemi (Internet of Things)  Distribuirani senzorski podaci, visoka brzina  Apache Cassandra,
i dostupnost. HBase
Content Management Sistemi  Raznovrstan sadrzaj (stranice, Clanci) bez MongoDB
(CMS) potrebe za fiksnom Semom.
Gaming industrija Stanje igracCa, dogadaiji u igri, rang liste; Redis, Cassandra
brze baze za visoku dostupnost.
Cache i korisni€ke sesije Cuvanje podataka iz sesija i pode$avanja Redis, Memcached

korisnika u realnom vremenu.

PREDMET ADMINISTRIRANJE BAZE PODATA

KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGIJE
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1. In a sequel database, the incoming or collected data stored in the database must be structured using a predefined schema. The schema structure is applied to the incoming data, meaning the information is stored within specific tables, columns and rows. If I collect customer profile data from a new customer. It must be saved in the relevant table. On the other end, and no sequel database allows storing the simple data model without schema. The schema is used by the application only when it will access the data.
2. NoSql database can write and read data much faster than a relational database because they are using very simple data models.
3. As I mentioned, one of the most significant limitation of SQL databases is about scaling. It isn't straightforward to perform scale out when using a relational model in a relational model. Data is typically concentrated on a single node on a single physical object to a server, and databases can only scale up by increasing existing hardware, getting much bigger boxes.
No SQL databases were designed around this concept of scale out scaling data in a distributed environment distributed database in multiple servers, working together as a cluster, adding and removing nodes from the cluster based on traffic load and storage requirement.
4. And no sequel database has the additional benefits of providing better availability when using a distributed cluster of nodes.
There is no single point of failure when a server goes down, it can be quickly replaced by other servers with no application disruptions. Also, we can use data replication it the cluster, meaning stalling multiple copies of the same data
in multiple nodes to ensure high availability.
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Nerelacione Baze podataka

NEDOSTACI « NoSQL Use Case

Nije transakciona !!!

*  Neispunjava ACID model - Uglavnom su namenjene za
Eventualni Konzistetni model (No Sql) analizu podataka
. “Slab” model konzistetnosti

. Klaster baze podataka bice sihronizovan sa istim podatkom nakon odredenog
vremena (vreme konvergencije)

. MoZze da se desi da Citanje podataka ne bude konzistetno
Update za podatak ‘

L

NoSQL Cluster

Replika #1 eplika #3 (nije joS updated)

Replika

PREDMET ADMINISTRIRANJE BAZE PODATA KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGIJE
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No sequel database is designed to run on a cluster of nodes, meaning a distributed database.
When we start a piece of data in a No Sql database, the database management system must replicate this piece of data to several nodes to achieve high reliability.
If one node is going down, then the data is still available from other nodes.
The eventual consistency model is about this data replication process, which is complicated in a distributed database.
It means that when we save something to the database cluster, it may take some time until all nodes in that database cluster will be synched with the latest a replica update.
The same data replica will eventually propagate to all nodes, but the database will acknowledge the writing action before this process is finalized.
It caused the cluster. Finally, after some convergence time, all access to that new data will return the last updated value, meaning the same value.
But doing that convergence time applications Leading data from the database cluster may receive different results while running the same query.
Because the data replica is not synchronized yet That's the meaning of eventual consistency. To ne može da se desi u transakcionim bazama podataka
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Tradicionalne Vs Nerelacione baze podataka

You win something, you lose something...

= Tradicionalne SQL baze podataka
= Ogranicena skalabilnost i slaba otpornost na otkaze

=  Dobro se snalazi u radu sa transakcijama sto je i najCeScCe zahtev u velikom
broju aplikacija!

=  NoSQL baze podataka

= Dizajnirane su za horizontalno skaliranje scale out koristeci distribuiranu
arhitekturu

=  Dostupnost (Availability) je bitnija od konzistetnosti
= Ograni¢ena podrSka za upravljanje transakcijama je veliki nedostatak
= Nije optimizovana za SQL upite

We believe it is better to have application programmers deal with
performance problems due to overuse of transactions as bottlenecks arise,
rather than always coding around the lack of transactions. (Google)

PREDMET ADMINISTRIRANJE BAZE PODATA KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGIJE
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Distribuirane baze podataka (New SQL)

=  NewSQL baze podataka obezbeduju da SQL bude skalabilan

Dizajnirane su da obezbede skalabilnost i performanse sliéne NoSQL
bazama, uz Citanje i upis podataka pomoéu SQL jezika i ACID
transakcije karakteristicne za tradicionalne relacione baze.

Relacioni Jaka SQL Horizontalna Visoka

Data Model konzistetnost funkcionalnosti skalabilnost dostupnost

Motivacija za razvoj distribuiranin baza podataka su nastale na osnovu dobrih osobina
Relacionih baza podataka

* relacioni model podataka

= Cvrsta konzistetnost

= funkcionalnosti SQL-a
No Sqgl baza podataka

= horizontalna skalabilnost

= dostupnost u svakom trenutku

PREDMET ADMINISTRIRANJE BAZE PODATA KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGIJE
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Presentation Notes
kombinuju najbolje karakteristike SQL (relacionih baza) i NoSQL sistema. 
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Kada koristiti New SQL

Sic

SQL i NoSQL

Kada je potrebna SQL
podrska i skalabilnost
NoSQL-a.

PREDMET ADMINISTRIRANJE BAZE PODATA

ACID Upotrebe

uskladenost U finansijskim

Kada ne Zrtvujemo sistemima,
ACID Luskisdenost telekomunikacijama,
real-time analitici,

radi performansi. e
ERP/CRM resenjima.

KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGIJE
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Presentation Notes
It is definitely something to consider when building a Web scale application with real time analytics application and high frequency OLTP workloads.
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Karakteristike New SQL-a

NoSql
karakteristika
Omogucava
horizontalno

skaliranje i visoku
dostupnost

PREDMET ADMINISTRIRANJE BAZE PODATA

=38

SQL
karakteristike

Zadrzava strukturu,
konzistentnost i
transakcioni model
SQL baza.

3

Moderne
aplikacije

Idealno resenje za
moderne aplikacije
koje zahtevaju
visoku dostupnost,
doslednost i
skalabilnost.

KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGIJE
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Presentation Notes
It is definitely something to consider when building a Web scale application with real time analytics application and high frequency OLTP workloads.
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Distribuirane baze podataka (New SQL)

Baza podataka Kratak opis

CockroachDB Distribuirana SQL baza inspirisana Google
Spanner-om.

VoltDB In-memory baza optimizovana za OLTP
aplikacije.

NuoDB Distribuirana SQL baza pogodna za cloud
okruzenja.

SingleStore (bivsi Baza koja kombinuje OLTP i OLAP

MemSQL) moguénosti.

TiDB Open-source distribuirana SQL baza
kompatibilna sa MySQL-om.

YugabyteDB Distribuirana SQL baza sa podrékom za
PostgreSQL i Cassandra APl-je.

ClustrixDB Skalabilna baza dizajnirana za web aplikacije.

Google Cloud Globalno distribuirana baza sa podrékom za

Spbanner SOL

Cloud
Amazon Spanner
AuUurora

A
NuUuo
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SingleStore

G

Kljuéne karakteristike

Horizontalna skalabilnost, ACID transakcije,

tolerancija na greske.

Visoke performanse, deterministicka obrada

transakcija, ACID podrska.

Elasti¢na skalabilnost, kontinuirana dostupnost,
ACID transakcije.

In-memory obrada, podrika za SQL i JSON,

visoke performanse.

Horizontalna skalabilnost, snazna

konzistentnost, visoka dostupnost.

ACID transakcije, horizontalna skalabilnost,

open-source.

Automatsko skaliranje, visoka dostupnost,

kompatibilnost sa MySQL-om.

Globalna konzistentnost, horizontalna
skalabilnost. ACID transakciie.

VYOULTDB

" APache
Trafodion
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Presenter
Presentation Notes
Data will be replicated into multiple nodes inside the clusters so that a single node faler will not impact the database availability.
If more capacity is needed, we can scale out the cluster and add more nodes.
Today, there are multiple commercial and open source distributed rescue B2B solutions such as Maria Debe, Amazon Alola, Google Spanel Single Store DBI, Volda B and many others.
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Distribuirane baze podataka (New SQL)

= NewSQL Kljuéne funkcionalnosti
= Podrzava SQL (relacioni model)
=  Geografski distribuirana
=  Skaliranje po potrebi (vertikalno i horizontalno)
= ACID saglasna (transakcije)
= Nacini instalacije (deployment)
= Na lokaciji (on premises)
=  Self-hosted cloud (privatni cloud)
 Baza kao servis (DBaaS)

®;

= Primena je na Web scale aplikacije sa analitikom
u realnom vremenu i velikom frekvencijom
transakcija
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Presenter
Presentation Notes
It is definitely something to consider when building a Web scale application with real time analytics application and high frequency OLTP workloads.
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In Memory (IMDB) baze podataka

= Nacini Cuvanja podataka u bazi

= Disk-based baze podataka
= Tradicionalna i najéeScCe koriS¢ena opcija
=  SSD/HDD tehnologije
=  Podaci su trajni (ne briSu se nakon restarta servera)
=  Vreme pristupa disku je usko grlo

« In-Memory baze podataka (IMDB)

=  Podaci se Cuvaju u memoriji (in-memory)
= Mogu da budu SQL/NoSQL
=  Prednost
=  Uklanja se vreme potrebno da se trazi podatak na disku
=  Nedostatak

=  Memorija (RAM) je znatno skuplja nego memorija na disku (disk
storage) i samim tim na raspolaganju je maniji prostor za Cuvanje
podataka
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Presenter
Presentation Notes
The downside is that memory in a computer is much more expensive than a disk storage.
Therefore, the amount of data will be much smaller in an in-memory database compared to a disk based database.
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Primena In Memory (IMDB) baze podataka

« (Odlicno reSenje za aplikacije koje zahtevaju odgovor iz baze na
nivou mikrosekunde.

« Jedan od najCescih slucaja primene in-memory baze podataka je
kesiranje podataka data caching

(o,

Obrada u
realnom
vremenu

Analiticki
sistemi

Finansijske
aplikacije

Koristan u
analitickim
sistemima kao $to je
detekcija prevara.

Koristi se u
finansijskim
aplikacijama za
obradu velikog broja
transakcija.

Kada je potrebna
obrada velikih
koli¢ina podataka u
realnom vremenu.
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In Memory (IMDB) baze podataka
Vecina modernih in-memory baza ima mehanizme za trajnost

podataka,

In-memory baza za
’ trajno Cuvanje podataka

Periodicno __ Pisanje
snimanje na E@'\ transakcija u =)
disk log fajlove

23 Replikacija i

failover
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In Memory (IMDB) baze podataka

Baza Tip Opis

Redis Key-Value Store lzuzetno br"za, koristi se za
cache, sesije, leaderboard-e

Memcached Key-Value Store Jedpostavan .I.<es sistem sa vrlo
brzim operacijama
Napredna analitika i

SAP HANA Kolonarna baza OLAP/OLTP obrada, koristi se u
korporacijama

VolItDB Relaciona Fokus na brzu OLTP obradu,
ACID, in-memory

Apache Ignite Key-Value + SQL In:memgry pazal N dlstrlbqlranl
racunski sloj (grid computing)

Aerospike Hibridna In-memory za hot podatke, SSD
za ostalo; niska latencija

Oracle TimesTen Relaciona Oracle-ova in-memory baza za

real-time OLTP

& redis Slgnite VOUTDE
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Time Series baze podataka (TSDB)

* Time Series baze podataka (TSDB —

Time Series Databases) su

specijalizovane baze dizajnirane za ¢uvanje, obradu i analizu

vremenski orijentisanih podataka.

* Imaju vremensku oznaku (timestamp) kao kljuénu komponentu.

Temperature
[

u Max temp
u Min temp
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Presenter
Presentation Notes
The idea will be to monitor, analyze and explore interesting real and historical patterns.
This type of collected data has a typical, they mention that is very important and as you may guess, it's about time.
For example, every measurements collected from a temperature sensor must be stored in the database with the timestamp, the date and time when this temperature value was measured, otherwise their measured
value will be meaningless. Time is a critical pivot point when analyzing the data.

One major things that describe this kind of data is about data volumes or better to say, high data volumes.
In that context, we need a database technology that can handle high frequency data right of millions of small data points when data is coming in.

One option is to use a generic traditional relational database and for many use cases it will be fine.
It's not something new to store. A timestamp is an additional column in a table.It's a common practice.
However, you still have many limitations to consider, like handling high data volumes and providing fast searching queries on the stored data.
There's specific challenges that are raising today with the explosion. Amount of data may require specialized database systems. And now we are getting to the topic of this lecture, which is about time.
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Time Series baze podataka (TSDB)

« Jedna od brzo rastucih kategorija baza podataka
UmreZzeni objekti koji non stop Salju podatke (data, data and data
 |oT uredaji i senzori, Monitoring IT...

= Senzori koji oCitavaju neke veliCine...
=  Monitoring i Analiza

» VeliCina koja je bitna u takvim merenjima je Vreme
(Timestamp)

30°C 1 u Max temp
A i Min tem
e H-F-'_‘_F'_'_,_._r'"_'-'_ HH_. = Min temp
‘/.:ff \\
o _.
g 10°C- // o e =y \
= ‘_,_,-—"""F _,_,--"".- ",__ -\_\1._.
0oC — = e
'__'_'_'_'_,_-_1-'-""'_ _\_'__‘———._
10 0C I T

I I I I I I I I I 1
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mov Dec

PREDMET ADMINISTRIRANJE BAZE PODATA KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGIJE


Presenter
Presentation Notes
The idea will be to monitor, analyze and explore interesting real and historical patterns.
This type of collected data has a typical, they mention that is very important and as you may guess, it's about time.
For example, every measurements collected from a temperature sensor must be stored in the database with the timestamp, the date and time when this temperature value was measured, otherwise their measured
value will be meaningless. Time is a critical pivot point when analyzing the data.

One major things that describe this kind of data is about data volumes or better to say, high data volumes.
In that context, we need a database technology that can handle high frequency data right of millions of small data points when data is coming in.

One option is to use a generic traditional relational database and for many use cases it will be fine.
It's not something new to store. A timestamp is an additional column in a table.It's a common practice.
However, you still have many limitations to consider, like handling high data volumes and providing fast searching queries on the stored data.
There's specific challenges that are raising today with the explosion. Amount of data may require specialized database systems. And now we are getting to the topic of this lecture, which is about time.
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Vremenske serije

Vremenske serije predstavljaju sekvence podataka organizovane po
vremenu,

Temperatura

Broj zahteva po sekundi na
veb serveru.

Temperatura merena svakih 5
minuta.
Zahtevi servera

®

50

Vremenske
serije

Cena akcija

Cena akcije svake sekunde.
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Time Series baze podataka (TSDB)

Fokus je na Vreme!

= Time-Series Data
= Nizili serija vrednosti na X osi koja predstavlja vreme
= Parametri koji se pamte
= Timestamp
=  Predmet npr. senzor
= |zmerena vrednost

= Podaci mogu da se Salju periodnicno ili sluCajno nakon nekog
dogadaja
= Radi se o podacima obima (high data volume)

Zahtevi od baze podataka

= Visoka ucCestalost upisa podataka
=  Vremenske funkcije za programere
=  Primena tradicionalne relacione baze??7?
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Presentation Notes
One major things that describe this kind of data is about data volumes or better to say, high data volumes.
In that context, we need a database technology that can handle high frequency data right of millions of small data points when data is coming in.

One option is to use a generic traditional relational database and for many use cases it will be fine.
It's not something new to store. A timestamp is an additional column in a table.It's a common practice.
However, you still have many limitations to consider, like handling high data volumes and providing fast searching queries on the stored data.
There's specific challenges that are raising today with the explosion. Amount of data may require specialized database systems. And now we are getting to the topic of this lecture, which is about time.
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Time Series baze podataka (TSDB)

= Time Series Database (TSDB)

=  Specijalizovana baza podataka za podatke koji uklju€uju vreme u serijskim
intervalima

=  Optimizovana je dobro za skaliranje i upite reda ms.

=  Automatski Cuva trenutne podatke u in-memory za brzi pristup dok istorijske
podatke ¢uva na disku

=  QObraduje high-volume data (upis u bazu podataka)
= Ugradene specijalizovane time-related funkcije

Optimizovane su za bolje rukovanje podacima koji
sadrze vreme u serijskim intervalima (time series
data)

@ lnﬂUXd Q Prometheus kx

[ sums

. BN
| gizgraphite  Jaiz OF=N
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Presenter
Presentation Notes
It is optimized to scale very well and provides millisecond level query times.
When working with a large number of data points, a time series database will be easier to use by developers.
It is typically includes built in specialized time related functions while using a skill built in functions

Time Series Database are optimized as a better solution for handling time series data.
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