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Pod NoSQL terminom podrazumevaju se različiti modeli baza podataka
Svaka od njih je specijalizovana za određenu namenu (use case)
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Presenter
Presentation Notes
Četri tipa NoSQL baza podataka




Key Value baza podataka
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Jednostavan 
NoSQL model

Parovi ključ-
vrednost

Nema tabela Nema unapred 
definisanih 

atributa

Različiti tipovi 
vrednosti

Baze podataka sa 
ključ-vrednostima ne 

koriste tabele.
Najjednostavnija 

vrsta NoSQL modela 
baze podataka.

Podaci se čuvaju 
kao parovi ključ-

vrednost.
Nema unapred 

definisanih atributa 
ili shema.

    

Svaka vrednost 
može biti različitog 

tipa.

   

Ključ 1 Ključ 2 Ključ 3
Akademija 

strukovnih studija
062-111-222 C:\Direktorijum_Slike

\Slika01.jpg

Čuva podatke kao kolekcija key-value para

Key 1  Value 1
Key 2  Value 2

Key 3  Value 3

Key 1  Akademija strukovnih studija
Key 2  062-111-222
Key 3  C:\Direktorijum_Slike\Slika01.jpg

Presenter
Presentation Notes
There are no attributes associated with tables such as columns, and there are no constraints on columns.
A value associated with a specific key can be a number, text string, Jason format or even binary data like an image or a video file.




Key Value baza podataka
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Ključ
Jedinstveni identifikator za pristup 
podacima

Vrednost
Bilo koji tip podataka je dozvoljen

Fleksibilnost
Prilagodljivost za nestrukturirane 
podatke

Omogućava brzu obradu podataka

Pruža efikasno upravljanje 
profilima korisnika

Jednostavna skalabilnost
Omogućava lako povećanje ili 
smanjenje kapaciteta

Brzo čitanje i pisanje 
podataka

Idealno za keširanje
Poboljšava performanse sistema 
keširanjem podataka

Idealno za sesije
Upravlja sesijama korisnika 
efikasno

  

Idealno za profile 
korisnika

Presenter
Presentation Notes
The first one is called to put used to add the new key value pair to the to the database or update a value.
If this key is already present, we just need to make sure the key is unique.
The next one is get used to retrieve data stored in a particular bill. We need to use a specific key.
It is also a disadvantage of a key value database because there are no way to perform complex queries as we can do with SQL.
Key value databases are not optimized for situation where querying or filtering by values is essential. For example, with the relational database, we can find records by using the where option in a select
statement and filter the none key columns.
To be more accurate, it would be a combination of a key value model and then in memory, a data store.




Key Value baza podataka
 Operacije

 Set(key, value)
 Get(key)

 Jednostavan model  brzi upiti “daj ključ i dobićeš vrednost”
 Ne postoji opcija za složene upite (npr. filter po vrednostima)

 Delete (key)

 Primena
 Brz pristup za veliku količinu jednostavnih podataka
 Novi tip podataka se jednostavno dodaje kroz key-value par
 Pretraga se zasniva na ključu ili opsegu ključeva
 Nije optimizovana za upite na osnovu vrednosti

 WHERE name=“vts”

 Use Case
 Najčešće se implementira za keširanje (in-memory + key value)

AKADEMIJA TEHNIČKO-VASPITAČKIH STRUKOVNIH STUDIJA

PREDMET Analiza velikih skupova podataka  KATEDRA ZA INFORMACIONO-KOMUNIKACIONE TEHNOLOGIJE

Presenter
Presentation Notes
The first one is called to put used to add the new key value pair to the to the database or update a value.
If this key is already present, we just need to make sure the key is unique.
The next one is get used to retrieve data stored in a particular bill. We need to use a specific key.
It is also a disadvantage of a key value database because there are no way to perform complex queries as we can do with SQL.
Key value databases are not optimized for situation where querying or filtering by values is essential. For example, with the relational database, we can find records by using the where option in a select
statement and filter the none key columns.
To be more accurate, it would be a combination of a key value model and then in memory, a data store.




SLUČAJEVI PRIMENE KEY VALUE 
BAZE PODATAKA 
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Key (Destinacija) Value (Next Hop / Interfejs)

192.168.1.0/24 via 10.0.0.1 dev eth0

10.1.1.0/24 via 10.0.0.2 dev eth1

0.0.0.0/0 via 192.168.0.1 dev ppp0

Key: Odredišna mreža
Value: Kako stići do nje (sledeći ruter ili interfejs).

Key (IP adresa) Value (MAC adresa)

192.168.1.10 00:1A:2B:3C:4D:5E

192.168.1.11 00:1A:2B:3C:4D:5F

192.168.1.12 00:1A:2B:3C:4D:60

Key: IP adresa uređaja u lokalnoj mreži.
Value: MAC adresa uređaja

Presenter
Presentation Notes
The data is relatively simple is just information about the items a customer is interested in purchasing right now.
Doing some peak traffic time, the website may receive millions of customers playing with their shopping carts.
Therefore, a key value database can be an excellent match.
There are more use cases like managing product recommendations, comments on a website, caching data before storing that in other data and more.
Some databases are using a more than one data model type. For example, Amazon Dinamo Db is a key value database as well as a document database.




SLUČAJEVI PRIMENE KEY VALUE 
BAZE PODATAKA 
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Key (Domen) Value (IP adresa)

google.com 142.250.190.78

example.com 93.184.216.34

mycompany.local 192.168.10.20

Key = ime domena
Value = IP adresa

Key (Session ID) Value (Korisnički podaci)

sess_ABC123 {username: 'marko', role: 'admin'}

sess_XYZ789 {username: 'ana', role: 'user'}

Key = session ID
Value = podaci o korisniku

DNS keš (DNS Resolver Cache) Sesije korisnika u web aplikaciji

Key Value

app.theme dark

app.language en-US

service.timeout.seconds 30

Konfiguracioni podaci za aplikaciju

Key (Sensor ID) Value (Vrednost)

temp_sensor_01 22.5°C

humidity_sensor_02 45%

Key = ID senzora
Value = poslednja očitana vrednost

IoT uređaji i senzori



 Relacija student se u key-value bazi podataka predstavlja šemom

PRESLIKAVANJE RELACIONOG 
MODELA U KEY VALUE

Sid Ime Telefon

123 Ana 062123123

321 Marko 064111222

Student

Student:123:ime = “Ana”
Student:123:Telefon = 062123123

Ključ Vrednost

Naziv tabele: Primarni ključ : Naziv kolone = Vrednost
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Presenter
Presentation Notes
The key-value pair is a well established concept in many programming languages. Programming languages typically refer to a key-value as an associative array or data structure. A key-value is also commonly referred to as a dictionnary or hash.
The key-value pair is a well established concept in many programming languages. Programming languages typically refer to a key-value as an associative array or data structure. A key-value is also commonly referred to as a dictionary or hash.



 Dokument Baza podataka
 Grupisanje key-values para u objekte koji se zovu dokumenti
 Svaki dokument je fajl kodiran u nekom od formata 

 JSON, XML, or YAML
 Svakom dokumentu je dodeljen jedinstven ID, ključ kojim se čita 

kompletan dokument

 Dokument u JSON formatu

{
“Ime”: “Ana”,
“Telefon”:”111-222”,
“Adresa”:”Episkopska 10”

}

Dokument baza podataka

JSON dokument je skup key-
value parova koji su 
predstavljeni kao običan tekst
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Presenter
Presentation Notes
A document store database (also known as a document-oriented database, aggregate database, or simply document store or document database) is a database that uses a document-oriented model to store data.
Dokument baza podataka kao vrednost koristi struktuirane ili polustruktuirane podatke
document databases are one step up in complexity, a former key value database.
A value could be a number, a string or maybe a compound element such as a list of values.
Unlike a relational database where every record contains the same fields living unused, fields empty, there are no empty fields in a document.




Dokument baza podataka

<artist>
<artistname>Iron Maiden</<artistname>
<albums>

<album>
<albumname>The Book of Souls</albumname>
<datereleased>2015</datereleased>
<genre>Hard Rock</genre>

</album>
<album>
<albumname>Killers</albumname>
<datereleased>1981</datereleased>
<genre>Hard Rock</genre>

</album>
<album>
<albumname>Powerslave</albumname>
<datereleased>1984</datereleased>
<genre>Hard Rock</genre>

</album>
<album>
<albumname>Somewhere in Time</albumname>
<datereleased>1986</datereleased>
<genre>Hard Rock</genre>

</album>
</albums>

</artist>

{
'_id' : 1,
'artistName' : { 'Iron Maiden' },
'albums' : [

{
'albumname' : 'The Book of Souls',
'datereleased' : 2015,
'genre' : 'Hard Rock'

}, {
'albumname' : 'Killers',
'datereleased' : 1981,
'genre' : 'Hard Rock'

}, {
'albumname' : 'Powerslave',
'datereleased' : 1984,
'genre' : 'Hard Rock'

}, {
'albumname' : 'Somewhere in Time',
'datereleased' : 1986,
'genre' : 'Hard Rock'

}
]

}

 XML i JSON dokumenti koji mogu da se čuvaju u dokument bazi podataka
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Presenter
Presentation Notes
Both examples use the same data – they are just written in different languages.
Notice that I decided to add an _id field in the second example. This may or may not be required by the DBMS, however, some DBMSs will automatically insert a unique ID field if one isn’t supplied.
Schemas
With relational databases, you must create a schema before you load any data. With document store databases (and most other NoSQL databases), you have no such requirement. You can just go ahead and load the data without any predefined schema.
So with a document store, any two documents can contain a different structure and data type. For example, if one user chooses not to supply his date of birth, that wouldn’t even be a field within the document. If another user does supply her date of birth, that would be a field in that document. If this was a relational database, date of birth would still be a field for both users – it just wouldn’t contain a value.




Dokument baza podataka

{
'_id' : 1,
'artistName' : { 'Iron Maiden' },
'albums' : [

{
'albumname' : 'The Book of Souls',
'datereleased' : 2015,
'genre' : 'Hard Rock'

}, {
'albumname' : 'Killers',
'datereleased' : 1981,
'genre' : 'Hard Rock'

}, {
'albumname' : 'Powerslave',
'datereleased' : 1984,
'genre' : 'Hard Rock'

}, {
'albumname' : 'Somewhere in Time',
'datereleased' : 1986,
'genre' : 'Hard Rock'

}
]

}

Način čuvanja istih podataka u dokument i relacionim bazama podataka

ArtistId ArtistName
1 Iron Maiden
2 Devin Townsend
3 The Wiggles

AlbumId AlbumName DateReleased ArtistId GenreId
1 The Book of Souls 2015 1 3
2 Killers 1981 1 3
3 Powerslave 1984 1 3
4 Somewhere in Time 1986 1 
5 Ziltoid the Omniscient 2007 2 

GenreId Genre
1 Country
2 Blues
3 Hard Rock
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Presenter
Presentation Notes
If we were to enter the above data into a relational database, the info would typically be stored across three different tables – with a relationship linking them together via their primary key and foreign key fields.
Relational databases store data within multiple tables, each table containing columns, and each row represents each record. Information about any given entity could be spread out among many tables. Data from different tables can only be associated by establishing a relationship between the tables.
Document databases on the other hand, don’t use tables as such. They store all data on a given entity within a single document. Any associated data is stored inside that one document.




Dokument baza podataka

 Aplikacija uzima dokument na osnovu ključa za taj dokument
 Nema praznih polja u dokumentu (slučaj kod relacionih baza)
 Dokument baza podataka nema fiksnu šemu
 Svaki dokument je skup jedinstvenih polja
 Add/remove podataka iz određenih dokumenata ne utiče na druge dokumente

 USE CASE
 Sistem za upravljanje sadržajem (Content Managment System)
 Blog platforme
 Analitika u realnom vremenu
 E-commerce aplikacije
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Presenter
Presentation Notes
Unlike a relational database where every record contains the same fields living unused, fields empty, there are no empty fields in a document.
Therefore, it is a very flexible option to store a specific type of data.
One benefit that document store databases have over key-value databases, is that you can query the data itself. You can query against the structure of the document, as well as the elements within that structure. Therefore, you can return only those parts of the document that you require.



Dokument baza podataka
 USE CASE - Katalog proizvoda
{ “Proizvod ID”: “1”, 

“Proizvod Ime”: “Igračka”,
“Proizvod Opis”: “Daljinsko upravljanje”,
“Uzrast”: “5-10”,
“Domet”: “25m”,
“Snabdevač-ID”: “200”
“Snabdevač-ID”: “Dexico”

{
“Proizvod ID”: “222”,
“Proizvod Ime”: “Bežična bušilica”, 
“Proizvod Opis”: “Bušilica za eksperte”,
“Voltaža”: “20”,
“Broj Obrtaja”: “750”,
“Snabdevač-ID”: “300”
“Snabdevač-ID”: “Black & Decker”

}

}
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Presenter
Presentation Notes
Some of the attributes between different products will be the same, like the lines in blue that we see product id, product name, product description, etc..
But we will also have many unique attributes

manage this product catalog in a relational database. It means we will need to use many attributes as placeholders.Many columns will be empty in many rows.
On the other end, document databases are more optimized option for storing such catalog information.
Each product's attributes can be described in a single document using the relevant structure, one structure for toy and a different structure for a tool like a drilling tool.
And we can easily change the attributes of any product without affecting other products.
Other documents.
This freeform approach provides a great deal of flexibility when there is a change in requirement all





 Relacija student se u dokument bazi podataka predstavlja šemom
 Jedan red u relacionoj bazi podataka predstavlja jedan dokument

Dokument baza podataka - Šema

Sid Ime Telefon

123 Ana 062123123

321 Marko 064111222

Student

{
_id : 123, 
Ime : “Ana”,
Telefon: 0621233123,
}

{
_id : 321, 
Ime : “Marko”,
Telefon: 064111222,
}

Student_123 dokument

Student_321 dokument
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Presenter
Presentation Notes
Kolekcija je tabela u dokument bazi podataka i sastoji se iz dokumenata.



Dokument baza podataka

Pretraga po bilo kom delu 
dokumenta

Duboka pretraga
Pretraga ugnježdenih objekata i 
nizova

Pretraga po dokumentu

Pretraga punog teksta
Pretraga punog teksta u 
dokumentima

Pretraga isključivo po ključu

Pretraga po ključu

Agregacije
Grupiranje i sumiranje podataka

Poboljšanje brzine pretrage

    

Indeksiranje
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Presenter
Presentation Notes
It is because some of those databases are supporting multi models. They can be used as a key value database, a document database and other data models supported by the
Web Applications
Content management systems
Blogging platforms
eCommerce applications
Web analytics
User preferences data
User Generated Content
Chat sessions
Tweets
Blog posts
Ratings
Comments
Catalog Data
User accounts
Product catalogs
Device registries for Internet of Things
Bill of materials systems
Gaming
In-game stats
Social media integration
High-score leaderboards
In-game chat messages
Player guild memberships
Challenges completed
Networking/computing
Sensor data from mobile devices
Log files
Realtime analytics
Various other data from Internet of Things




Wide Column baza podataka

Relacione baze podataka su row-oriented
Svaki red ima ključ row key
Svako polje (field) unutar reda čuva se zajedno u tabeli
Jednostavno dodavanje novih redova (rows) u tabeli
Kolona predstavlja atribut ili polje unutar reda

Id Ime Prezime Telefon
1 Ana Mitić 111-222
2 Ognjen Ilić 333-444
3 Petar Petrović 555-666
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Presenter
Presentation Notes
as you may guess, it's something related to columns.
When saying white column a database, it means it is designed to support the options to handle many columns, many attributes.
And when looking on a specific column, we will see the actual values like Idon, Bulba, Maria, etc..



ROW ORIENTED BAZA PODATAKA

 Relacione baze podataka su row-oriented (način čuvanja podataka)
 Način skladištenja (Storage Level)

 Podaci su jednodimenzionalni, jedna linija
 1, Ana, Mitić, 111-222, 2, Ognjen, Ilić, 333-444, 3, Petar, Petrović, 555-666

 Kada se vrši upit nad dve kolone – Ime i Prezime

 Skeniraju se svi redovi i sve kolone

 1, Ana, Mitić, 111-222, 2, Ognjen, Ilić, 333-444, 3, Petar, Petrović, 555-666

 Bez obzira koja kolona se traži

 Primer

10 1 x Red = 10 Kbytes, 1M redova

 2 Kolone = 2 Kbytes, 1M redova

GB

2 GB

Aplikacija treba da pročita 10GB 
podataka na tako jednostavnom upitu

Dve kolone koje želimo da pročitamo su 
2KB po svakom redu
Kako njih samo da pročitamo?
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Presenter
Presentation Notes
And when looking on a specific column, we will see the actual values like Idon, Bulba, Maria, etc..
On the storage level, the data appears one dimensional.
It's looking like one big line with one row after the others.
Each show has the same size so the database system can easily jump between rows.
Reading the full structure, regardless of which columns we require to perform the query in each line,
I just wanted to query specific columns like their first name and last name. But the data is stored in a row oriented structure.




Wide Column baza podataka

Id 1 2 3

Ime Ana Ognjen Petar

Prezime Mitić Ilić Petrović

Telefon 111-222 333-444 555-666

Id Ime Prezime Telefon

1 Ana Mitić 111-222

2 Ognjen Ilić 333-444

3 Petar Petrović 555-666

Row-oriented

Column-oriented

Wide Column Database
Column-oriented db\columnar db\column-family db
Rotira se storage sistem (promenjena je struktura podataka)

Svaki red predstavlja drugi atribut
Red je lista vrednosti povezana sa istom kolonom (Sadržaj kolone se čuva u redu)
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Wide Column baza podataka

 Wide Column Baza podataka
 Struktura

 Jednodimenzionalna, jedna linija
 1, 2, 3, Ana, Ognjen, Petar, Mitić, Ilić, Petrović, 111-222, 333-444, 555-666

 Upit nad dve kolone – Ime i Prezime
 1, 2, 3, Ana, Ognjen, Petar, Mitić, Ilić, Petrović, 111-222, 333-444, 555-666

 Kolone su organizovane u grupe (familije)
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Presenter
Presentation Notes
the content of each column is now stored as a sequence of values in a row.
It's a column oriented database.
So on the disk, all the columns within a column family will be stored together in the same file.



PREDNOSTI i NEDOSTACI 
Wide Column baze podataka

Analiza velikih podataka
Bitan faktor za analizu velikih 
podataka

Poboljšava performanse i vreme 
izvršenja upita

Kompresija podataka
Omogućava bolju kompresiju 
podataka

Poboljšane performanse

Skalabilnost

Smanjuje količinu podataka koji se 
čitaju i učitavaju sa diska

Dizajnirana za horizontalno 
skaliranje kroz distribuirani klaster

Smanjenje količine 
podataka

  
    

       

 
    

  
     

    
 

 
   

 

     
    

   
   

  

Spor upis podataka
Upis podataka je spor proces

       

Neefikasnost OLTP
Nije pogodno za OLTP 
(Transakcije)
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Wide Column baza podataka
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GRAF BAZA PODATAKA
Graf baze podataka mogu da se razumeju i bez poznavanja teorije grafova

Podaci se predstavljaju formi Grafa
Veze između stavki podataka su jednako važne kao i same stavke podataka
Dva tipa informacija

Čvor (Nodes) – predstavlja entitet (korisnik, proizvod,…)
Veze (Edges) – opisuje način povezivanja dva čvora

Marko
Ana

Milan

Marija

Menadžer

Prijatelj

Brat

Tenis

Fudbal

Prijatelj

ŠahVoli

Voli
Voli

Voli

Voli
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GRAF BAZA PODATAKA
Performanse:
• Količina podataka se vremenom povećava
• Veze (connections) između podataka se uvećavaju znatno brže (eksponencijalno)
• Problem sa performansama relacione baze podataka imaju sa dubinom i brojem konekcija
• Performanse graf baze podataka ostaju konstatne i sa porastom podataka
Fleksibilnost:
• Struktura i šema graf baze podataka je fleksibilna i prilagodljiva aplikaciji koja se razvija sa 

promenom strukture u skladu sa modernim tehnologijama
• RDBMS model diktira prilagođavanje tabularnom prikazu podataka
Use Case:
Društvene mreže (Twiter koji povezuje 330 miliona aktivnih korisnika)

Prati

Marko

Milan Marija
Prati
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Presenter
Presentation Notes
Walmart (recommendation engine)
eBay (artificial intelligence)
Pitney Bowes (master data)
NASA (knowledge graph)
Other Fortune 500 financial services customers (fraud detection)




PRIMENA GRAF BAZE PODATAKA 
DRUŠTVENE MREŽE
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Društvena 
mreža

Graf baza Čvorovi Veze Upit
Efikasno praćenje 
višestrukih slojeva 
veza (bez skupih 
JOIN operacija).

Predstavljanje 
entiteta kao što su 
Ana, Marko, Luka.

Ana je prijatelj sa 
Markom.

Pronalaženje 
prijatelja prijatelja 

Ane.
Povezivanje korisnika 
kroz odnose 
(prijateljstva, 
praćenja,..).



PRIMENA GRAF BAZE PODATAKA 
SISTEMI ZA PREPORUKU
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Sistem za 
preporuku

Zašto graf baza Model Upit
Lako modeluju 
međusobne odnose 
između korisnika i 
sadržaja, i brzo 
pronalaze sličnosti i 
uzorke kroz mrežu 
podataka

Opisuje čvorove i veze 
Čvorovi: Marko, Film1, 
Film2, Veza Marko ➔ 
GLEDAO ➔ Film1 i 
Film1 ➔ SLIČAN ➔ 
Film2

Preporuči Marku 
filmove koji su slični 
onima koje je 
gledao.

 Preporuka za 
proizvode ili filmove 
na osnovu sličnosti i 
ponašanja korisnika.



PRIMENA GRAF BAZE PODATAKA 
SISTEMI ZA OTKRIVANJE PREVARA
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Sistem za 
otkrivanje prevara

Zašto graf baza 
podataka

Čvorovi i Veze Upit

Čvorovi: 
Račun1, Račun2, 
Kartica1
Veze:
Račun1 ➔ PRENOSI 
NOVAC ➔ Račun2
Kartica1 ➔ POVEZANA 
SA ➔ Račun1

Da li postoji lanac 
transfera između 
sumnjivih računa?

Prevarantske šeme 
često uključuju 
skrivena povezivanja 
više entiteta, a graf 
baze omogućavaju 
brzo pronalaženje 
"lanaca" i 
nepravilnosti.

U bankarstvu i osiguranju 
koristi se analitika grafova 
da bi se otkrile neobične 
transakcije povezane kroz 
složene mreže



PRIMENA GRAF BAZE PODATAKA SISTEMI 
ZA UPRAVLJANJE INFRASTRUKTUROM
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Sistem za 
upravljanje 

infrastrukturom

Zašto graf baza 
podataka

Veze Upit

Čvorovi: 
Server1, Switch1, Ruter1
Veze:
Server1 ➔ POVEZAN ➔ 
Switch1
Switch1 ➔ POVEZAN ➔ 
Ruter1

Kroz koje uređaje 
prolazi saobraćaj od 
Server1 do 
Interneta?

Graf baze 
omogućavaju brzo 
praćenje putanja i 
zavisnosti među 
uređajima, što je 
teško i sporo u 
tabelarnim bazama.

U IT mrežama (data 
centri, serveri, mrežna 
oprema) važno je znati 
kako su uređaji fizički i 
logički povezani.



PRIMENA GRAF BAZE PODATAKA SISTEMI 
ZA NAVIGACIJU I MAPE
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Sistem za 
navigaciju i mape

Zašto graf baza 
podataka

Veze Upit

Čvorovi: Grad A, Grad B, 
Grad C
Veze:
Grad A ➔ PUT ➔ Grad B 
(50 km)
Grad B ➔ PUT ➔ Grad C 
(70 km)

Koji je najkraći put 
od Grada A do 
Grada C

Servisi poput Google 
Maps traže najbrže ili 
najkraće rute između 
tačaka na osnovu puta 
i saobraćaja.

Rute i saobraćajna 
mreža su prirodno 
grafovi,algoritmi kao 
što su Dijkstra ili A* 
mogu brzo raditi 
direktno nad graf 
strukturom.



GRAF BAZA PODATAKA
Veze (Reletionship):
• U graf bazama podataka su veze jednako ili bitnije od samih podataka
• Veze se ne izračunavaju na osnovu stranog ključa već su direktno prisutne

Sid Sime

123 Ana

124 Dejan

Kid Knaziv

IT11 Baze podataka

IT12 Administriranje BP

Kursevi

Sid Kid Datum

123 IT11 01/05/2020

123 IT12 22/01/2021

Registracija

123

IT11

IT12

Student
Registracija

Registracija

Kurs

Kurs

Student
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UPOREDNI PRIKAZ RELACIONG DOKUMENTA I 
GRAF MODELA

Sid Sime

123 Ana

124 Dejan

Student

Kid Knaziv

IT11 Baze podataka

IT12 Administriranje BP

Kursevi

Sid Kid Datum

123 IT11 01/05/2020

123 IT12 22/01/2021

Registracija

{
   Sid: 123,
   Sime: “Ana”
            Kurs: [ {
 Kid: “IT11”,
 Knaziv: “Baze podataka”,
 Datum: “01/05/2020”
                         },
                         {
 Kid: “IT12”,
 Knaziv: “Administriranje BP”,
 Datum: “22/01/2021”
                         }]
}

RELACIONI MODEL DOKUMENT MODEL

123

IT11

IT12

Student
Registracija

Registracija

Kurs

Kurs

GRAF MODEL



Rangiranje baza podataka

RANGIRANJE BAZA PO POPULARNOSTI 
MART 2021

https://db-engines.com/en/ranking

TREND KORIŠĆENJA BAZA 
OD 2013.
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