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[bookmark: _Toc27995375]1 Introduction

“Venti Property Management” is a property management company operating in South Wales, currently  looking to transform their business process from an ordinary filing system to a relational Database management system. 
The company offers many services, but sales remain its main activity, and it has four branches located respectively in Newport, Bristol, Lampeter and  Carmarthen managed  by 8 employees grouped in 4 teams and one admin. 
Even if the owners and the company have little computing resources and technical skill, they would like to have this new system  to manage all their properties, keep track of the sales, all other business activities, employees performance and also for forecasting and analysis purposes.

                   
Image 1(Giuseppe Ventimiglia, 2019)
[bookmark: _Toc27995376]2 The challenge            
As database developing company, we started this challenge taking in consideration all the possible requirements of the business and key aspects like:
· the future growth of the company
· the need for sharing data among multiple sites
· The ability to recover data
· The development of a system that will increase the efficiency and productivity, eliminating the time consuming  “pen and paper” system 
· The development of a system that will reduce, on a long term, the cost of managing data
· The deploying of a system that insures a high level of data migration from the old traditional system to the new one.
And produced the best solution.

[bookmark: _Toc27995377]3 Solution
We committed ourselves to deliver the best customised solution for the presented scenario: the company has worked closely with the team to develop a profound insight into the needs of the “Venti Property Management” and  we proposed:
·  the creation of a Distributed Database Management System stored on a personal database server to provide access to other computers that might be achieved through  a “front-end” running locally on the client’s machine like phpMyAdmin.
· MySQL utilization: the leading open-source database management software
[bookmark: _Toc27995378]3.1 What is  a DDBMS
The distributed database is a database where data is stored in the storage devices that are not found in the same physical location, but the database is controlled using a DBMS. It has the functionality to integrate data logically and it is divided into several fragments, with the computers connected by a communications network.
(Seybold, Keppler, Moritz, 2019 )
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Image 2(Tutorialspoint.com, 2018)
The fragmentation can also be of three different ways:
· Vertical : where the field or columns of a table are grouped into columns
· Horizontal : it groups the tuples of a table according to the values of one or more fields
· Hybrid fragmentation : a combination of both methods
The DDBMS presents several advantages and disadvantages that can be divided in different categories:
	Advantages
	Disadvantages

	Management of data with different level of transparency. The database ideally should be “distribution-transparent” in the sense of that all details where each single file is physically stored should hidden.
	Complexity
The DDBMS design makes it more complex to organize and manage


	Improved Reliability and availability.
When the data is distributed over different sites, it might happen that one site fails not compromising the all database but granting operability from all other sites. 
	Security: it needs higher security to keep safe all the locations where the database is stored and the infrastructure connecting all the nodes

	Easier expansion.
Processes like adding more data or increasing the database size is much easier
	Cost
Its complexity and need or higher level of security  lead to higher costs.

	Improved performances.
Multiple queries can be executed at the same time on different sites by breaking down a query into several subqueries achieving interquery and intraquery parallelism.
	Data integrity.
Because of its nature it is hard to maintain da integrity


 (Özsu and Valduriez, 2011)
[bookmark: _Toc27995379]4 Implementation Plan
By defining specific objectives, we moved to the creation phase.
[bookmark: _Toc27995380]4.1 Specific objectives 
· Manage the details about properties, branches, services
· Manage the identification of the customers and employees
· Manage and retrieve elaborated information about the service provided

The creation process of the solution provided to Venti property management started with the realization of the conceptual, logical and physical  ERD models to identify entities and attributes.
[bookmark: _Toc27995381]4.2 Construction of ERD
[bookmark: _Toc27995382]4.2.1 Conceptual Model: 
The entities identified are : Branch, Property, Services, Employee and Customer
 The relationships established are:
Branch  Property (1:M) 
	A branch manages one or more property, a property is managed only by a branch.
Branch Services(M:M)
	A branch offers one or more services, each service is offered by one or more branch.
Employ  Services (1:M)
	An employ performs one or more services each service is performed only by one employee.
Customer  Services (1:M)
	A customer requires one or more services, each service is required only a customer.

[image: ]
The M:M relationship between Branch and Services has been broken down in two “1 to Many” relationships  creating a new entity called “Service details”
[image: ]
[bookmark: _Toc27995383]4.2.2 Logical Model: Defining primary and secondary keys.
Branch (branch_id, email,telephone, street_number, street_name,city, postcode)
Property(property_id, p_name, stree_number, street_name, city, postcode, price, description, available)
Employee (employee_id, e_name, e_surname, email, telephone, salary)
Services(service_id, s_name, description)
Customer (customer_id, c_name, c_surname, dob, street_number, street_name, city, postcode, telephone, email)
Service_detail (operation_id, cost, date, service_id, employee_id, customer_id, property_id, branch_id)
[image: ]
[bookmark: _Toc27995384]4.2.3 Physical design : defining data types for each table
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[bookmark: _Toc27995385]5 Deployment and testing
[bookmark: _Toc27995386]5.1 Tools
In the previous chapter  we have presented the model of the architecture of our system and in this chapter, we will list all the tools that we have made use of:
· MySQL for implementing the database
· Microsoft Visual Studio for the creation of a GUI
· phpMyAdmin for backend updates
[bookmark: _Toc27995387]5.2 Deployment and testing
Once finalised the design, SQL server has been used  to create and populate the database and tables with data. All statements are available in File 1 and File 2. 
The database uses also some important features that improves its functionality and also used for testing it:
- It has check constraints statements to limit the value range of some determined fields like cost (table tbl_service_detail), price (tbl_property) 0  and also service ID  (tbl_service_detail) 
- It has two different type of user with login:
·  administrator: that benefits of the main privileges of the database like  select, insert, alter, delete and update 
· -user: that benefits only of  the select and update privileges
Codes and passwords for both users are provided in the File1
· The system has also been used to test the rollback and commit operation.
 A transaction is a sequence of tasks accomplished in logical order for example to add, edit or delete a record and in order to control transactions the following commands are used:
· Commit: to save the changes 
· Rollback : to roll back the changes
· Savepoint : To create point within the transaction in which to rollback
In the first example provided in File2 as shown below, a transaction has been created to update the availability of property once it has been sold, but in this case the transaction will be rolled back.
Indeed, even if the update statement is successful, the insert statement contains an error regarding the service_id value that makes the check constraint trigger an error.
[image: ]
In the second example it will be committed:
[image: ] 


The system has been built to retrieve information about sales, property sold, services performed and more information.
Some examples of the functionalities  and of the tests we produced are :
1 Retrieving a list of sales with the name of the properties and the amount of each sales:
Sql query:
	select tbl_service_detail.operation_id, tbl_property.p_name,  tbl_service_detail.cost, tbl_service_detail.s_date
from tbl_service_detail
inner join tbl_property on tbl_service_detail.property_id = tbl_property.property_id 
where  tbl_service_detail.service_id = 5001; 



Query output:
[image: ]
Explanation: the query selects the Transaction ID ,cost and date of all sales (service Id is 5001) from the table tbl_service_detail, selecting also the relative property’s name (p_name) from the table tbl_property table through the inner join function that matches the property ID from one table to the other.

Excel Pivot chart:
[image: ]
2 Retrieving  a list of all the sales with the name of the personnel  who made the sale, the property sold and the amount of each sale.
Sql Query:
	select tbl_service_detail.operation_id, tbl_service_detail.property_id,  tbl_service_detail.cost, tbl_employee.e_name, tbl_employee.e_surname
from tbl_service_detail
inner join tbl_employee on tbl_service_detail.employee_id= tbl_employee.employee_id
 where  tbl_service_detail.service_id = 5001;


Output:
[image: ]
Explanation: the query selects the Operation ID ,property ID, cost of all sales (service Id is 5001) from the table tbl_service_detail, selecting also the employee’s name and surname (e_name and e_surname) from the table tbl_employee using the inner join function that matches the employee ID on both tables.
3  Listing all sales for the year with the name of staff who made the sale, property sold and the amount of each sale for reach breach.
Query:
	select tbl_service_detail.operation_id, tbl_service_detail.property_id,  tbl_service_detail.cost, tbl_employee.e_name, tbl_employee.e_surname, tbl_branch.city
from tbl_service_detail
inner join tbl_branch on tbl_service_detail.branch_id = tbl_branch.branch_id 
inner join tbl_employee on tbl_service_detail.employee_id= tbl_employee.employee_id
where  tbl_service_detail.service_id = 5001



Output:
[image: ]
Explanation: the query selects the Operation ID ,property ID, cost from tbl_service_detail, employee’s name and surname from the table tbl_employee  and the branch location (city) from tbl_branch using the inner join function.
Excel Pivot chart:
[image: ]

[bookmark: _Toc27995388]6 Training 
The employees of the “Venti Property Management” will need training that will be provided freely by the P20 Company in 3 days sessions of 8 hours covering all aspects.
[bookmark: _Toc27995389]7 Financial consideration
The development and deployment of the system will require a significant initial capital that has been estimated to be counterbalanced in the next 5 years by the increased efficiency, consuming less time and resources.
[bookmark: _Toc27995390]7.1 Costs

[image: ]
(Approvedindex.co.uk, 2019)
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[bookmark: _Toc27995391]8 Conclusion

When P20 IT Solutions was approached by the “Venti Property management”, the main concern was implementing a database which would allow them to remain competitive in the 21st century and with our work we have developed a database system will not only ensures that the company will maintain a competitive advantage for the next years to come, but it will also reduce the costs and improve the company itself.
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