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1. Abstract
То - Rent is a real estate agency whose business is growing very fast and would like to get involved in other regions. They have data tables about their business, which are stored in separate files. Due to the nature of the work, frequent changes are required in database, which requires a separate change in each table. Thus, mistakes are made that are disadvantages in the work of the company.

2. Introduction
The case study for To-Rent is to make a relational model of the database, which can be easily supplemented and updated depending on the specific situation. It is important for them that any change is in real time, because this database will be used by different agents in different geographical regions.
The scalability of the system when adding a huge volume of records is especially important.
The main question is where and how this database can be stored so that it can be accessed by all offices. The database must be stored regardless of the program code so that any change in the data does not affect the program.
3.Methodology
For my work I choose to use Database Management System (DBMS): MySQL as a relational database management system, due to the fact that MySQL is the most widely used open source database and it is one of the most popular relational database management systems.
4.Main Text
4.1 Entity Relationship Diagram 
A conceptual model for To-Rent estate agency is a system has been developed and the participants in the process have been defined.
A logical model has been developed, through which the attributes of each participant are defined.
The physical model shows how the data should be structured and linked in a specific DBMS.
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4.2. DBMS
In order for To-Rent to function properly, it needs a well-organized and maintained database. As they expand, the business, they can use local servers to store their data base properly.
The database that To-Rent has, I organized it in a collection of tables, where each table represents the real participant in the process, whose fields represent the main characteristics of each participant. This is the structure of the database.
Building, storing, manipulating with the database, data sharing is built with the MySQL database package.
The model I offer to To-Rent is relational DBMS, where the database is represented in the form of relations.
4.3.Distributed DBMS 
To RENT can use a server according to its location for each region and the data to be distributed in the computer network must be interconnected - the Distributed Database. In this way all the resources of the organization will be used optimally.

The main features of DDBMS are:
Used to create, retrieve, update, and delete distributed databases.
Periodically, the database is synchronized and provides access mechanisms, and distribution becomes transparent to users.
Ensure that the data that changes on each site is updated centrally.
Large volumes of data are processed and accessed simultaneously by many users.
It is designed for disparate database platforms.
It is maintains the confidentiality and integrity of database.
Each region can work with its own set of local data. Thus, the common database of the organization is distributed.
All regional units can communicate with each other and share their data and resources, all databases must be used synchronously.
Data replication, used in DDBMS, automatically aids in data recovery if the database in any regional office is damaged.
DDBMS provides the same functionality for using the same data between different platforms.
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Figure 4.3  Distributed DBMS – a single logical database split into fragments



I suggest To-Rent to use the homogeneous system of a distributed database. The data has the same type of DBMS software that can be stored on any server.

4.4. Database building strategy


Thus, in this system, the data can be accessed and changed simultaneously in several databases on the network.
Horizontal fragmentation is suitable for To-Rent because it divides a ratio horizontally into a group of rows, and each row can contain data for a specific region and city to create subsets of tables.
Examples
SELECT*FROM city WHERE city_name= 'Birmingham'
SELECT*FROM city WHERE city_name= 'London'
SELECT*FROM city WHERE city_name= 'Liverpool'
SELECT*FROM city WHERE city_name= 'Manchester'

My suggestion to the type of horizontal data fragmentation is complete horizontal fragmentation.
The complete horizontal fragmentation generates a set of horizontal fragmentation, which includes every table of original relation.
Completeness is required for reconstruction of relation so that every table belongs to at least one of the partitions.
Data replication is done with an aim to increase the availability of data and speed up the query evaluation.
My suggestion is to use synchronous replication.
In synchronous replication, the replica will be modified immediately after some changes are made in the relation table. So there is no difference between original data and replica.
The replication scheme will be full replication scheme, the database is available to almost every location or user in communication network.


Advantages of Data Replication

An advantage for To-Rent is that the database is developed in modules and if the system needs to be expanded to new regions, it is only necessary to add new computers and local data to the new site and finally connect them to the distributed system without interrupting the current functions.
The system is more reliable due to the fact that when a component does not work, the operation of the system continues, although with lower performance.
User requests can be executed by the local database, which contributes to a faster response.
Due to the fact that the data is located on the local server, communication costs are minimized.

Disadvantages of Data Replication

Maintaining multiple copies of data is associated with increased storage costs.
Complex synchronization techniques and protocols, because  the update needs to be reflected in all the copies of the data at the different sites.
Complex coordination at application level.

4.5 Security in Distributed Databases
Since there are many users a distributed system needs additional security measures.
The distributed database requires secure communication between users and databases and between different database environments due to the diverse location of data, users and transactions.
Security in communication
The data must not be damaged during the transfer.
The communication channel must be protected from both passive  and active attackers.
In order to achieve the above requirements, well-defined security algorithms and protocols must be adopted.
Two popular and consistent technologies for achieving secure end-to-end communications are:
Socket layer security protocol or transport layer security protocol and
Virtual Private Networks (VPNs).

Data security
In distributed systems, it is imperative to adopt a data protection measure in addition to communications. The data security measures are:
Authentication and authorization
To ensure that only authentic users can use the database, access control measures are used. Digital certificates are used to provide authentication, and entry is restricted by a combination of username / password.
Data encryption is done in two ways:
Internal approach to the distributed database:
This is a method for user applications to encrypt the data and then store the encrypted data in the database. To use the stored data, applications extract the encrypted data from the database and then decrypt it.
External to the distributed database:
The distributed database system has its own encryption capabilities, so user applications store data and retrieve it without taking into account that the data is stored in encrypted form in the database.

Validated input
The user application checks each login before it can be used to update the database. Invalid login can cause a wide range of exploits such as buffer overruns, command injections, scripts in various locations, and data corruption.


5. Conclusion
Distributed Database Management System (DDBMS) is good decision to manage the databases located at diversified regions and interconnected through a computer network of To - Rent estate agency.
Each region will be able to use its own database located on the closest server, adding new regions will be easy and hassle-free without having to interrupt work. All data from all regions will be synchronized in the central server.
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7.Appendix
EXAMPLES

All columns on  table branch in Birmingham
SELECT * FROM branch WHERE city_id= 1
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Properties owners in Birmingham


SELECT*FROM property
INNER JOIN city
ON property.owner_id = city.id
WHERE city_name= 'Birmingham';
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Staff responsible in Liverpool
SELECT*FROM property
INNER JOIN staff
ON property.city_id = staff.id

WHERE city_id= '2';
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Min,Max, Avg price of the property  in London
SELECT MIN (montly_rent),MAX (montly_rent),AVG (montly_rent) FROM  property
WHERE city_id= '3';
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Appartments in Liverpool  
SELECT * FROM  property
WHERE property_type LIKE '%bed%'
AND city_id = '2'
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/or not appartments/
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How many  staff positions are in branch 2 

SELECT COUNT (DISTINCT(staff_position))
FROM staff
WHERE branch_id=2

[image: ]
	
	Page 2
	

	
	
	



image4.png
W
=
M
A

W
=
M
A

Computer
network

W
=
M
A





image5.png
o id (PK,int not
B method_of_pz
B start_date (dat
B end_date (dat
= clent id (FK,i
B deposit_peid :
= owner id (FK,
= property id (F
i Keys
1 Constraints
1 Triggers
1 Indeces
1 Staistcs
A dbo.owner
B3 dbo.property
= B9 dboregion
& 5 Columns
o id (PK,int, not =
B region_name|

e id (PK, int, not
B staff_name (v
B staff_salary in
B staff_position -

Edit View Query Project Tools Window Hel
©-0| 8- -2 K F| BNewquey BB
“f | real_estate_agency 5

ELECT * FROM branch WHERE city_id- 1

Ip

» S

]
£ 1 SQL Server Templates.
1 Aggregate
- Aszembly

Recently Used Templates
Create User-defined Table Type
Create T-5QL Trigger (New Meny)

Properties

bw -
[ Resuts |l Messages
1d_brench_name _branch_address _postcode te_number  cty_1d
(7] Bimingham  &2Fciry_Steet  BASBGW 1216125670 1

Curtent connection parameters
B #

Connection state Open

Displayname  localhost
Elapsed time  00:0000.074
Finishtime  §/22/2020 6:40:
Loginname  sonya-PCisonya
Name localhost





image6.png
[ comea- ¥ % [

Edit View Query

& B doo.owner
& ¥ Columns

e id (PK, int, not

g owner name (

& B dooproperty
& # Columns
e id (PK, int, not
B property_addr
B property_post
B property_type,
g montly_rent
o= city_id
= owner_id (FK,
i Keys
1 Constraints
1 Triggers
1 Indeces
1 Staistcs
& BB dbo.region
& # Columns
e id (PK, int, not
B region_name
1 Keys

e-o|@-
4 | rea_estate_agency

EISELECT*FROM property
INNER J0IN city

5QLQueny5.sql - localhost real_estate_agency (sonya-PC\sonya (56))" - Microsoft SQL Server Management Studio
Help

Quick Launch (Ctrl+Q) P - B

» S

£ 1 SQL Server Templates.
1 Aggregate

Recently Used Templates
Create User-defined Table Type
Create T-5QL Trigger (New Meny)

Properties

low -

[ Resuts | i Messages

3 id_ propetty_address _ propery_postcode  propety fype montly rent oty id ownerid id ctyname  regionid
LN 2bedoom 1300 2 1 1 Bmingham 1

Curtent connection parameters
B #

Connection state Open

Displayname  localhost
Elapsed time  00:00:00.053
Finishtime  §/22/2020 6:52:
Loginname  sonya-PCisonya
Name localhost

ol





image7.png
= A

B " 501 Querys.sql - localhost.real_estate_agency (sonya-PC\sonya (57)) - Microsoft SQL Server Management Studio Quick Launch (Ctrl+Q) A - o
l‘i Connect~ ¥ *§ [ Edit View Query Project Tools Window Help
past Bf;"";ﬂ:‘m lo-o B a- Ml Breweey PREARD|[$F |2 [B] | F scochpa mEEs
o id @k i not | § | reoLematesgeney - | b Eecte v $2E[E] 30 0 0| @S] | 0.

g region_name |
- Keys
% Constraints
= Triggers
5 Indees
= Statistics
& B doostaft
& # Columns
o id (PK int, not Recently Used Templates
B staff_name (v Creste User-defined Table Type.
B staff salary (in Create T-SQL Trigger (New Menu)
§ staff_position
= branch_id (FK,
- Keys
: ?mmms lo 2%
= e B Resuls |gff Messages
W Statistics id  propety address property postcode  propety fype montly rent ciyid ownerid id staff_name staff_salary  staff_position
5 Views [17] s0Paarsmeer  La Zbedom W0 2 1 2 DeddeWatsr 250 manager ] #
¥ Synonyms. Connection state Open
¥ Programmability M Display name  localhost
¥ Service Broker Elapsed time. }00:00.084
¥ Storage. Finish time 8/22/2020 74
1 Securty Loginname  sonya-PC\sonya
5 Securty Name localhost
8 Server Objects
1 Replication
1 Management
T8 XEvent Profiler

SQLQuenyS sl - o..nya-PC

[ISELECT*FROH property
INNER JOIN staff
ON property.city_id - staff.id

WHERE city_id= "2';

‘Current connection parameters





image8.png
Connect~ ¥ ¥ [

& B localhost (SQL Server 120200 +
& 1 Databases

= Database Diagrams
& Tables
1 System Tables
1 FileTables
B3 dbobranch
BB dbo.city
B3 dbo.chient
B9 dboease
BB dbo.owner
& B dooproperty
& # Columns
e id (PK, i
B propert)
B propert)
B propert)

1 Constains
1 Triggers

% SQLQueny3.sql - localhost.real_estate_agency (sonya-PCisonya (54))" - Microsoft SQL Server Management Studio Quick Launch (Ctri+Q)

3 Fle Edit View Project Tools

©-o/- -2 md | B | 5 scracn pad

SQLQuer x Queryl.sql - lo...nya-PC

ESELECT HTI (montly_rent),AX (montly_rent),AVG (montly_rent) FROM property
[uere city_id- '35

Recently Used Templates
Create User-defined Table Type
Create T-5QL Trigger (New Meny)

1 Indexes
1 Statisics
B3 dboregion
B dbosstaff
1 Views
1 Synonyms
1 Programmability

‘Current connection parameters
(No column name) (N column name)

1200 1116 ] #

: Connection state Open
Displaynome  locohest
Hopsedtime 0000400165
Frishtime 8/22/202092927
Loginnome  sonye-PCisonye
Nome locahost





image9.png
5 B localhost (SQL Server 120200 ~
& 9 Databases
1 System Databases
& @ real estate_agency
1 Database Diagrams
& Tables
1 System Tables
1 FileTables
B3 dbobranch
BB dbo.city
B3 dbo.chient
B9 dboease
BB dbo.owner
& B dooproperty
& # Columns
e id (PK, i
B propert)
B propert)
B propert)
B montly |
= cityid (
= owner.
i Keys
1 Constraints
1 Triggers
1 Indeces
1 Staistcs
B dbo.region
BB dbostaff
1 Views
1 Synonyms
¥ Programmability

EBELECT * FROM

AND city_id

1w -

e-o|8-a-a
4 | rea_estate_agency

B Resuts

B Messages.

property

WHERE property_type LTKE 'Hbedk'

A

» S

]
£ 1 SQL Server Templates.
1 Aggregate
- Aszembly

Recently Used Templates
Create User-defined Table Type
Create T-5QL Trigger (New Meny)

Properties

1 {17} 50 Paar Sieet

LA

2beduom

1300

id_property_address _ property_postcode _property_type _ montly_rent oty id

2

owner id

Curtent connection parameters
B #

Connection state Open

Displayname  localhost
Elapsed time  00:00:00.106
Finishtime  §/22/2020 9491
Loginname  sonya-PCisonya
Name localhost





image10.png
3 5QLQueny3al- Iocalhosteal_estate_agency (snya-PC\sonya (34" - Microsoft SQL Server Management Studio Quick Launch (Ct1+Q) )

5 B localhost (SQL Server 120200 ~
& 9 Databases
1 System Databases
& @ real estate_agency
1 Database Diagrams
& Tables
¥ System Tables. £ 1 SQL Server Templates.
¥ FileTables 1 Aggregate
BB dbo.branch 1 Assembly
BB dbo.city
B3 dbo.chient
B dbo.lease Recently Used Templates
BB dbo.owner Create User-defined Table Type
= BB dbo.property Create T-SQL Trigger (New Menu)
& # Columns
e id (PK, i
B propert)
B propert) 0% |
B propert) = £l
8 montly Reuls [ essages Curent connection parameters
= city.id 10 propeny_address _propery_postcode _ propety_hype _marty_rent_ctyd_owner d
= owner. ][~
i Keys Connection state Open
¥ Constraints| Display name  localhost
o Triggers | | Elapsedtime  00:00:00027
¥ Indexes Finish time 8/22/2020 93514
1 Statistics Loginname  sonya-PCisonya
B dbo.region
BB dbostaff
1 Views
1 Synonyms
¥ Programmability

©-0|8- - P| BNy BRBRD[ X I 1[92 -C-[B| | scrotchpad BlE-P Y=
4 | rea_estate_agency

Templte
EISELECT * FROM property ]
WHERE property_type NOT LIKE '%bed%’

AND city_id = '2°

» S

Properties

Name localhost





image11.png
File Edt View Quey

BB dbobranch

BB dbo.city

B3 dbo.chient

B9 dboease

BB dbo.owner

& B dooproperty

& # Columns
e id (PK, i
B propert)
B propert)
B propert)
B montly |
= cityid (

= owneri

| [ rea stte sgency

FROM staff
WHERE branch_id

42 SQLQuery3sal - localhostreal_estate_agency (sonya-PClsonya (54)) - Microsoft SQL Server Management Studio Quick Launch (Ctrl+Q) Al- o

©-0|8- - P| BNy BRBRD[ X I 1[92 -C-[B| | scrotchpad BlE-P Y=
< b Beate w v BEE |

Project  Tools  Window  Help

Templats

]
£ 1 SQL Server Templates.
1 Aggregate
- Aszembly

Recently Used Templates
Create User-defined Table Type
Create T-5QL Trigger (New Meny)

Properties

Current connection parameters
] #
Connection state Open

Display name  localhost
Elapsedtime  00:00:00.068
Fimishtime  8/22/200 954
Loginneme  sonya-PCisonya
Name localhost

b ocalhost (120 RTM)





image1.png
if 1C
‘ fl[')lri?\’:ogdoDewinTr:'tu MOOd Ie
University of Wales  2019/2020

Trinity Saint David




image2.png
[] ERD.pdf - Adobe.
Fie Edt View Sgn Window Help

Home  Tools ERD.pdf x @

SignIn

w e B8 Q ®© 11 MDY OE «x- B FT B 2aH A=Y

Search ‘Sign’

[ EportPDF A

Adobe Export PDF @

Convert PDF Files to Word
or Excel Online

Select PDF File

ERD.pdf x

Comvert to

Microsoft Word (“docx)

Document Language:
English (US) Change

Create, edit and sign PDF
forms & agreements





image3.png
W
=
M
A

W
=
M
A

Computer
network

W
=
M
A





