Mpernen Ha NoSQL 6asute ot ganuu. LLlabnonn 3a
neropmanmuzaums. Npoctn CRUD npumepn ¢ MongoDB.
MapReduce
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ST
Penauyunonnn B/ vs. Hepenaunonun B/

Books

id title genre

0 Mporpamupane Ha C++ VyebHna

1 C6opHuk 3agaqn no C++ VuebHa
Authors

id name position

0 Marpanuna Togoposa Mpocpecop

1 Kanuu leoprues AcncteHT
BooksAuthors

idBook idAuthor

0 0

1 0

1 1

MongoDB
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ST
Penauyunonnn B/ vs. Hepenaunonun B/

Books
id title genre
0 Mporpamupane Ha C++ VyebHna
1 C6opHuk 3agaqn no C++ VuebHa
Authors
id name position
0 Marpanuna Togoposa Mpocpecop
1 Kanuu leoprues AcncteHT
BooksAuthors
idBook idAuthor
0 0
1 0
1 1
3asieka

SELECT Authors.name FROM (Books
INNER JOIN BooksAuthors ON
Books.id = BooksAuthors.idBook
) INNER JOIN Authors ON
BooksAuthors.idAuthor = Author
.id WHERE Books.id = 1;
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ST
Penauyunonnn B/ vs. Hepenaunonun B/

Books

id title genre Books [0] = {id:0,

0 Mporpamupane Ha C++ VuebHa title: "llporpamupare Ha C++'",

1 C6opHuk 3agaqn no C++ VuebHa authors:

[{id:0, name: "Marzamuna

Authors Togmoposa'"}1}

id name position Books [1] = {id:1,

0 Marpanuna Togoposa Mpocbecop title: "C6opuuk 3amaum C++",

1 Kanuu leoprues AcncteHT authors:
BooksAuth [{id:0, name: "Margamuza

ooksAuthors "

Y : T N

idBook idAuthor . oaoposa} " "
B — {id:1, name: "Kamuu Teoprues

3}

1 0

1 1
3asieka

SELECT Authors.name FROM (Books
INNER JOIN BooksAuthors ON
Books.id = BooksAuthors.idBook
) INNER JOIN Authors ON
BooksAuthors.idAuthor = Author
.id WHERE Books.id = 1;
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ST
Penauyunonnn B/ vs. Hepenaunonun B/

Books
id title genre Books [0] = {id:0,
0 Mporpamupane Ha C++ VuebHa title: "llporpamupare Ha C++'",
1 C6opHuk 3agaqn no C++ VuebHa authors:
[{id:0, name: "Marzamuna
Authors Tomoposa" }1}
id name position Books [1] = {id:1,
0 Marpanuna Togoposa Mpocpecop title:"C6opruk samaum C++",
1 Kanuu leoprues AcncteHT authors:
BookeAuth [{id:0, name: "Marmanunma
ooksAuthors "
Y : T N
idBook idAuthor ; orcpoza’} f "
- o {id:1, name: "Kamuu Teopruen
3}
1 0
1 1 3asBka
Saseka db.books
.findOne ({id:1})
SELECT Authors.name FROM (Books authors

INNER JOIN BooksAuthors ON
Books.id = BooksAuthors.idBook
) INNER JOIN Authors ON
BooksAuthors.idAuthor = Author
.id WHERE Books.id = 1;

.map (a=>a.name);
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ST
Penauyunonnn B/ vs. Hepenaunonun B/

Java Node.js

package com.helloworld;

public class HelloWorld
// Call the console.log function.

public static void main(String[] args) console.log("Hello World");
{

System.out.println("Hello World");
}

}
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Cpasnerne
HPCYB/: XapakTepuctuka n Bnaose

XapakTepucTuka

o Knacuueckust penaynoHeH Moaen €
HEMPUNOXNM

@ He nopgabpxaT undopmauusTa nog
dopmaTa Ha Tabauuy 1 He NpeaocTaBaT
NoAAPBXKKA Ha CTaHAAPTHUSA €3UK 3a
CTpyKTypupaHu 3aseku SQL

@ YecTo He npegocTaBsaT
PYHKLMOHANHOCT OTBBbJ, CbXPaHEHUETO
Ha 3anucuTe

o Hapywagat ACID

MongoDB 1D 2o O
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Cpasnerne
HPCYB/: XapakTepuctuka n Bnaose

XapakTepucTuka

@ KnacuyeckuaT penauuoHeH Mogen e
HEMPUNOXKUM

@ He nopgabpxaT undopmauusTa nog
dopmaTa Ha Tabauuy 1 He NpeaocTaBaT
NoAAPBXKKA Ha CTaHAAPTHUSA €3UK 3a
CTpyKTypupaHu 3aseku SQL

@ Yecto He npegocTaBsaT
PYHKLMOHANHOCT OTBBbA, CHXPaHEHUETO
Ha 3anucuTe

o Hapywagat ACID

MongoDB

Bugose
o Key-value

o [padosun 6asn
AaHHM

o [lokymeHTHN
6asn gaHHm
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GBS
HPCVYB/: MNpobnem c pedbepeHTHATa LANOCT

o CYB/l He nopabpxaT orpaHuyenns 3a usnoctHoct (relational
constraints)

@ B yactHoCT BBHLWHN KNtOYOBE

e [pyrn ACID npean3sukaTencrea
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Hsakon NPeacTaBUTENN N NMPUITOXKEHNA

o Key-value: Apache Cassandra, Dynamo, memcached, Redis, BigTable,
@ Document: Apache CouchDB, MongoDB, SimpleDB
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LLlabnoHn 3a geHopmanusauus

MongoDB
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“Denormalization” patterns

Collapsing relations
Partitioning relation
Redundant attributes
Derived attributes

Seung Kyoon Shin, G. Lawrence Sanders Denormalization strategies for
data retrieval from data warehouses, Decision Support Systems 42 (2006)
267-282

MongoDB 0D 2o O

9/1



Collapsing relations

EMPLOYEE (Employee_ID, Last_Name, First_Name, Office_Location)
WORKSTATIONS (WS_ID, WS_Type, Operating_System, Employee_ID)

EMPLOYEE(Employee_ID, Last_Name, First_Name, Office_Location,
WS_ID, WS_Type, Operating_System)

{ Employee_ID:"12",
Last_Name: "Georgiev",
First_Name: "Kalin",
Office_Location: "Sofia",
Workstations:

[{WS_ID:70, WS_Type: "Desktop", Operating_System: "Ubuntu Linux"},
{WS_ID:71, WS_Type: "Laptop", Operating_System: "Mac0S"}]}

MongoDB
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Partitioning relations (vertical)

PART (Part_ID, Width, Length, Height, Weight,
Price, Stock, Supplier_ID, Warehouse, - - -)

PART_SPEC_INFO (Part_ID, Width, Length,
Height, Weight, Strength, --)
PART_INVENTORY_INFO (Part_ID, Price,
Stock, Supplier_ID, Warehouse,---)
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Partitioning relations (horizontal)

SALE_HISTORY (Sale_ID, Timestamp, Store_ID,
Customer_ID, Amount, ---)

SALE_HISTORY_Period_1 (Sale_ID, Timestamp, Store_ID,

Customer_ID, Amount, ---)
SALE_HISTORY_Period_2 (Sale_ID, Timestamp, Store_ID,
Customer_ID, Amount, ---)

MongoDB O e e ey



Aenopmanusarn
Redundant attributes

PART (Part_ID, Width, Length, Height,

Weight, Price, Stock, Supplier_ID, ---)
SUPPLIER (Supplier_ID, Supplier_Name, Address,
State, ZIP, Phone, Sales_Rep, ---)

PART (Part_ID, Width, Length, Height, Weight,
Price, Stock, Supplier_ID, Supplier_Name, ---)
SUPPLIER (Supplier_ID, Supplier_Name, Address,
State, ZIP, Phone, Sales_Rep, ---)
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Aenopmanusarn
Derived attributes

CUSTOMER (Customer_ID, Customer_Name, Address, ZIP)
ORDER (Order_ID, Customer_ID, Order_Date,
Standard_Price, Quantity)

CUSTOMER (Customer_ID, Customer_Name,
Address, ZIP, Sum_0f_Purchases)
ORDER (Order_ID, Customer_ID, Order_Date,
Standard_Price, Quantity)
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Mpoctn CRUD 3aseku ¢ MongoDB
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CRUD
“CRUD" 3asaBknu

Create
Read
Update
Delete
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CRUD
Read

var bookOne =
db.books.findOne ({id:1});

Books [0] =
{id:o0,

var books =
title: "llporpamupane ma C++",

db.books.find ({id: { $1t: 2}}); authors :
[{id:0, name: "Margamusa Tomopoma"}]}
Books [1] =
{id:1,
var kalinsBooks = title:"Cbopruk samaum C++",
db.books.find( a“th?r57
[{id:0, name: "Margammuma Tomopoma"},
{aUthorS: {id:1, name: "Kamum Teoprmes"}]}
{$elemMatch:
{name: "Kamuu Teoprues" }}1});

MongoDB D e e gy



Create

use kalindb;

KalinsNewBook =
{id:3,
title: "Hemo yMmO",
authors:

[{id:1, name: "Kanuu Teoprues"1}]};

db.books.insert (KalinsNewBook);

MongoDB Ty



SEED
Update

db.books.update (
{ id: 3 1},
{ $set: { title: "Hemo HeTonkoBaymHOo" } 1,
{ multi: false });
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CRUD
Delete

db.books.remove ({ id: 3 });
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MapReduce
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Hosa koHuenuus 3a “3asaBku’

[1,2,3] .map ((x)=>x+1);

MongoDB D e e 2



HoBa koHuenuus 3a "3asaBku

[1,2,3] .map ((x)=>x+1);

[1,2,3].reduce ((sum,current)=>sum+current);
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MapReduce
MapReduce

people [0]
people [1]
people [2]
people [3]

{gender:
{gender:
{gender:
{gender:

"male", age:34};
"female", age:24};
"male", age:35};
"female", age:54};

Kanuu leoprues

MongoDB
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MapReduce
MapReduce

people [0] = {gender:"male", age:34};
people[1] = {gender:"female", age:24};
people[2] = {gender:"male", age:35};
people[3] = {gender:"female", age:54};

var mapFunction = function(){
emit (this.gender, this.age);

H

0 I I o
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MapReduce
MapReduce

people [0] = {gender:"male", age:34};
people[1] = {gender:"female", age:24};
people[2] = {gender:"male", age:35};
people[3] = {gender:"female", age:54};
var mapFunction = function(){

emit (this.gender, this.age);

H

{key:"male",
{key:"female",

values [34,35]}

values [24,54]}

MongoDB
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MapReduce
MapReduce

people [0] = {gender:"male", age:34};
people[1] = {gender:"female", age:24};
people[2] = {gender:"male", age:35};
people[3] = {gender:"female", age:54};
var mapFunction = function(){

emit (this.gender, this.age);

H

{key:"male",

Oooo ooon

values [34,35]} <ti::i£:::;> <:::?[E::;>
{key:"female", values[24,54]}

var reduceFunction = function(keyGender, valuesAges){

0o

return Array.sum(valuesAges)/valuesAges.length;

};
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MapReduce
MapReduce

people [0] = {gender:"male", age:34};
people[1] = {gender:"female", age:24};
people[2] = {gender:"male", age:35};
people[3] = {gender:"female", age:54};

var mapFunction = function(){
emit (this.gender, this.age);

H

000 Oooog OO
{key:"male", values[34,35]} <ti::iI:::;> <t:::II:::j> jI
{key:"female", values[24,54]}

var reduceFunction = function(keyGender, valuesAges){

return Array.sum(valuesAges)/valuesAges.length;

};

reduce ("male", [34,35]) --> 34.5
reduce ("female", [24,54]) --> 39
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MapReduce
MapReduce

people [0] = {gender:"male", age:34};
people[1] = {gender:"female", age:24};
people[2] = {gender:"male", age:35};
people[3] = {gender:"female", age:54};

var mapFunction = function(){
emit (this.gender, this.age);

H

000 Oooog OO
{key:"male", values[34,35]} <ti::iI:::;> <t:::II:::j> jI
{key:"female", values[24,54]}

var reduceFunction = function(keyGender, valuesAges){

return Array.sum(valuesAges)/valuesAges.length;

};

reduce ("male", [34,35]) --> 34.5
reduce ("female", [24,54]) --> 39

db.people.mapReduce ( mapFunction, reduceFunction, { out: "mrexample" 3
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Bnarogaps 3a BHumaHueto!
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