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[bookmark: _Toc28431690][bookmark: _Toc28880496]1 OVERVIEW
Japher Motors is an auto mobile service company of small dimension specialised in providing car services only for German cars. The company has been running for almost 20 years and two of the main business processes are  booking and the payment system. Since the beginning, it has used a “pen and paper” system but the owner, Mr Japhet, would like to switch to a technologic system. 
	  [image: ]
Figure 1 Logo (Bigmir, 2019)
	 The “BIGMIR” is a new IT company recently created by the passion of four young professionals (Bianca, Giuseppe, Michele and Ralitsa) that has taken the commitment to provide the best solution to this job. The work that has been produced is the result of a strong collaboration between all the members of the team made of weekly meetings. 
Together we have defined the scope and objectives of the project, each one of us has chosen a single part to develop for then finally put all the work together.  In our approach we started defining the scope, requirements  and objectives, for then identifying stakeholders, communication plan, risk evaluation matrix, software quality assurance issues and finishing with the “Production part” and “Post-production part” of the project.


[bookmark: _Toc28431691][bookmark: _Toc28880497]2 PRE-PRODUCTION
[bookmark: _Toc28431692][bookmark: _Toc28880498]2.1 Scope and requirements
The scope is to create and integrated system to digitalize the business process, making it more efficient, reliable and quicker considering some key aspects of the business like obsoletion of their current system, future growth, performance and data management.
The requirements can be grouped in the following points: 1) a system that will integrate  all business processes  2) Efficient data management 3) Improved customer service.
[bookmark: _Toc28431693][bookmark: _Toc28880499]2.2 Objective
The main objectives of the project are:
· Creating a simple system, easy to work with to make sure that the change from the previous system to the new one will not represent a huge impact to the employees and customers of a business that exists for almost 20 years. So, a steady adaptation, practical data migration and robust training to the personnel is required.
· Creating a reliable product, that can guarantee a trustworthy and solid base to Mr Japhet’s business for future growth, gaining him as returning customer.
· Creating an affordable product by developing low-cost quality solution, gaining also visibility in the market.
[bookmark: _Toc28431709][bookmark: _Toc28880500]3 STAKEHOLDERS
	Stakeholders are individuals, groups or organization that are concerned with the performance of the business because they will be directly or indirectly affected by  its performance. They can be divided in:
(Villafiorita 2014)
[bookmark: _Toc28431582][bookmark: _Toc28431710][bookmark: _Toc28880501]Internal – Individuals and parties that that are part of the organization that are directly affected by the business’s performances.
· [bookmark: _Toc28431583][bookmark: _Toc28431711][bookmark: _Toc28880502]Project manager: determines the development process, and he is the point of contact for other stakeholders.
· Developers: develop the system according to the requirements and gather feedbacks from other stakeholders
· Manager:  makes the final decision about timeline, scope and budget.
· Employees: users who will interact with the software directly. 
· Owner (Mr. Japhet):  generates reports to analyze data
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Figure 10. Stakeholders Diagram (Nikolova, 2019)




[bookmark: _Toc28431584][bookmark: _Toc28431712][bookmark: _Toc28880503]External: Parties and groups that are not a part of the organization, therefore not involved in decisions making and other business affairs, but they might be indirectly affected by the company’s decisions or operations:

· Customers: End user who will use the system directly and define the usefulness and workability of the software system. 
· Government: regulations in areas such competitions, consumer protection, environmental stewardship, health and safety and taxation.
· Hardware suppliers: providing the necessary hardware to deploy the system 
· Spare Parts Suppliers: positively affected by the increase of the online sales.
· Competitors:  companies in the same market offering similar services
· Software suppliers: different software have been used for the realization of the project: 
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                        Figure 11. Software suppliers (Ventimiglia, 2019)





[bookmark: _Toc28880504]4 COMMUNICATION PLAN
 
	The communication plan is a simple and powerful tool that organizes effectively the communication between the project manager and the stakeholders. 
The approach to the communications throughout the plan is defined in the table on the right.
	

(Farias, 2018)




It also includes:
· An in-app module for employees to give feedbacks or ask questions.
· A three-month maintenance period, where feedbacks will be gathered weekly, necessary actions will be taken accordingly and communicated to the owner.
· A Remote communication channel will be created to be used whenever necessary (phone calls, video calls).


[bookmark: _Toc28431713][bookmark: _Toc28880505]5 RISK MANAGEMENT

Project risk management is about assessing future uncertainties which can have potential impact on project objectives and the exercise of creating risk management plan, prepares team for effectively managing those uncertainties. The following risk evaluation matrix has been created to identify possible risks.
	 ID
	
	MONITORING AND CONTROLLING

	
	RISK
	RISK SEVERITY
	RISK LIKELIHOOD
	RISK LEVEL
	

	
	
	– ACCEPTABLE
– TOLERABLE
– UNDESIRABLE 
– INTOLERABLE 
	-IMPROBABLE
– POSSIBLE 
– PROBABLE
	– LOW
– MEDIUM 
– HIGH
– EXTREME
	

	1
	Wrong version of the tools and components
	TOLERABLE
	IMPROBABABLE
	LOW
	[bookmark: _Toc28431586][bookmark: _Toc28431714][bookmark: _Toc28880506]● Select specific versions of tools and components to use.

	2
	Failure to meet deadlines 
	UNDESIRABLE
	PROBABLE
	MEDIUM
	[bookmark: _Toc28431587][bookmark: _Toc28431715][bookmark: _Toc28880507]● Setup milestones in advance of the final due date for each deliverable.

	3
	Unavailability of resources
	INTOLERABLE
	IMPROBABLE
	LOW
	[bookmark: _Toc28431588][bookmark: _Toc28431716][bookmark: _Toc28880508]● Reassign resources to fill the gap, depending on availability and previous knowledge of what the currently unavailable resource was working on.

	4
	Requirements change
	UNDESIDERABLE 
	POSSIBILE 
	HIGH
	● Client will be made aware, in advance, of the amount of change that can be accommodated within the term of the project.

	5
	Accidental loss of  information
	INTOLERABLE 
	POSSIBLE
	HIGH
	● Most of the work will be done using online tools resulting in online stored documents 
● Copies of work not stored online will be kept by all team members.


Giuseppe Ventimiglia	Project Management
(Smartsheet, 2019)
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[bookmark: _Toc28431717][bookmark: _Toc28880509]5 SOFTWARE QUALITY ASSURANCE ISSUES

 Quality assurance is the prevention of mistakes in the product ensuring the it is flawless and conform to all the required customer    specifications. The main issues related with quality of the product can be divided into 3 main types.

	
	TYPE
	DESCRIPTION
	

	1
	Functional
	The software performs correctly as it is intended to do for its users
	· [bookmark: _Toc28431590][bookmark: _Toc28431718][bookmark: _Toc28880510]Meeting the specific requirements
· [bookmark: _Toc28431591][bookmark: _Toc28431719][bookmark: _Toc28880511]Creating a software that has few defects
· [bookmark: _Toc28431592][bookmark: _Toc28431720][bookmark: _Toc28880512]Performant
· [bookmark: _Toc28431593][bookmark: _Toc28431721][bookmark: _Toc28880513]Easy to learn and to use

	2
	Structural
	

The code itself is well structured.
	· [bookmark: _Toc28431594][bookmark: _Toc28431722][bookmark: _Toc28880514]Code testability: Code organized in a way that makes testing easy.
· Code maintainability: How easy it is to change code or add without adding bugs.
· Code understandability:  If the code is more complex than it should be, making easy or hard for new developers to work on it.
· Code efficiency: Efficient code is critically important.
· Code security: Code is secure against vulnerabilities like SQL injection.

	3
	Processual
	
Quality of the development process
	· - Meeting delivery dates
· - Meeting budget
· - Repeatable development process that reliably delivers quality software


[bookmark: _Toc28431723](Chappel, n.d.)






[bookmark: _Toc28431694][bookmark: _Toc28880515]6 PRODUCTION PART

[bookmark: _Toc28431695][bookmark: _Toc28880516]6.1 Schedule
[bookmark: _Toc28431696][bookmark: _Toc28880517]6.1.1 WBS
The Work breakdown structure produced has 9 main tasks which can be grouped for simplicity into 3 categories.
      [image: ]
Figure  2. WBS (Ventimiglia, 2019)


	
	Category
	Description

	1
	Pre-production part
	Highlighted in yellow, it is beginning of the planning process where the scope of the project is defined, a system analysis is conducted and all the system requirements necessary are decided.


	2
	
Production part

	Highlighted in pink, represents the heart of the project.  
We have decided that the new integrated system will be composed of three main “elements”:
· a website where customer can browse spare parts, log in, book services etc
· an application for in-store use to check stock, make payments, print reports etc
· a database hosted on a proprietary server to store data.
In this category the design, development and testing  of the website, application and database happen.

	3
	
Post-production part
	Highlighted in green involves:
· Data migration: how data will be extracted, transformed and loaded from the old paper system to the new technologic system
· Documentation: an in-software help system for user and Internal documentation for future development, (making an exception belonging also to the “production part”)
· Deployment: installation of hardware and software
· Training: production of the training material and training to users





                                             






[bookmark: _Toc28431697][bookmark: _Toc28880518]6.1.2 Time estimates


	For each single task we have estimated using  a method called Three-point estimation an optimistic, pessimistic and a most probable time to achieve it, calculating using a formula provided by the methodology the most precise estimated time as shown in the table alongside.

	
	[image: ]



											     Figure 3. Time estimates (Ventimiglia, 2019)
[bookmark: _Toc28431698][bookmark: _Toc28880519]6.1.3 Gantt Chart

The Gantt chart is graphic tool to visualize all schedules on a timeline. It allowed us to determine which tasks could have been completed at the same time but also some important key aspects like the starting date of the project  (Monday 6th Jan 2020), the final date (Wednesday  5th March) and the total numbers of days it will take (59).
[image: ]

Figure 4. Gantt Chart (Ventimiglia, 2019)
[bookmark: _Toc28431699][bookmark: _Toc28880520]6.1.4 Critical path method

    Another important step in the planning process, was the creation of the Critical path Method.
	In order to define the critical path, we started creating a task dependency chart, assigning to each task an ID ,individuating their predecessors and establishing the dependencies.

By graphically organizing the dependencies with their time estimates we generated the CPM chart as shown below, highlighting in blue the longest path duration of tasks of the project  that also determine the opportunity to slack some other activities without affecting the duration of the whole project.
 (Cohen, 2018)                 
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Figure 5. Time estimates (Ventimiglia 2019)
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Figure 6. CPM (Ventimglia, 2019)



	





[bookmark: _Toc28431700][bookmark: _Toc28880521]7 PRODUCTION PART

[bookmark: _Toc28431701][bookmark: _Toc28880522]7.1 The Website

	Main Functions:

1. Ability to provide information about the services provide, spare parts available, contacts.

2. Ability to provide access to the online store, a multimedia catalogue of all spare parts available

3. Ability for customers to register their personal and car details

4. Ability for registered or unregistered customer to book a service

	
	[image: ]


									Figure 7. Website screenshot (Di Napoli, 2019) 




[bookmark: _Toc28431702][bookmark: _Toc28880523]7.2 The Application:

	The application has 5 main functions:


1. Booking: ability to create, read, update and delete bookings, sending confirmation to the customer.

2. Payments: ability to record payments on the system, autogenerating electronic invoices


3. Customer: ability to manage customer details  and their service history.

4. Inventory: ability to check the level of stock hold in the warehouse and to auto-order missing parts


5. Reports: ability to analyse data to create reports on sales, spare parts sold, services performed.

	
	Figure 8. App screenshot (Chiarello, 2019)[image: A screenshot of a cell phone
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[bookmark: _Toc28431703][bookmark: _Toc28880524]7.3 The database
	


As shown in the graph alongside, Japher Motor will have its own server where database and website will be hosted.

The database creation process started by defining the entities, relationships and attributes of the scenario, creating primary keys and external keys for each table. Once normalised the digital creation followed.
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	Figure 9. Infrastructure of the Integrated System (GitHub, 2019)




[bookmark: _Toc28431704][bookmark: _Toc28880525]8 POST-PRODUCTION

[bookmark: _Toc28431705][bookmark: _Toc28880526]8.1 Data migration
Data migration is the process of collecting data from the old system to the new one. It includes 3 main steps:
· Data extraction: gathering data from  previous invoices, product catalogues, services and price
· Data transformation : transforming data into digital records
· Data Loading: Inserting data into new system




[bookmark: _Toc28431706][bookmark: _Toc28880527]8.2 Testing

Testing is the process used to evaluate  the functionality of a software with the scope to find out if the application meets the specific requirements.
Two types of testing are carried out during and at the end of the “production part” of the integrated system:
· Prototype testing: where all the components of the system are tested  while they are being develop
· Final testing: involves tests in a real-life scenario, supposing to have a finalized system ready to be launched at Mr Japhet’s company 


[bookmark: _Toc28431707][bookmark: _Toc28880528]8.3 Installation

The installation is divided in two parts:
· Hardware:  it includes a proprietary server and a in-shop workstation 
· Software: it includes the hosting of the website and database on the server and the installation of the application on the workstation

[bookmark: _Toc28431708][bookmark: _Toc28880529]8.4 Training

Full training will be delivered on the same day to Mr Japhet and to the staff in a conference-meeting held by the project-manager, that will include a Q&A session and a real-time simulation of different scenarios like making a booking etc where all staff can personally interact and explore the new system.
Also, the application will have an in-software help system as additional support. 

[bookmark: _Toc28431724]
[bookmark: _Toc28880530]10 Conclusion

In the wake of the 21st century, the arrival of the Digital Age has never been more evident. The BIGMIR has presented to the Japher Motor an innovative integrated System that will propel it into the modern day. The system is a user-friendly, performant and high-quality solution that will determine a long-term growth after the initial deployment expenses. 
We as a team work passionately to our best, confronting constantly our ideas to improve results and stand out among the competition. This was a great opportunity to collaborate close to each other managing a project that could not be done alone, having such a positive impact on us to make the BIGMIR open to consider new future projects. 
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		Communication		Frequency		Goal		Audience		Team Member		Medium

		Project Status Report		Weekly		Review project status and discuss potential issues or delays		Project team, Mr. Japhet		Project Manager		Email

		Standup Meeting		Daily		Discuss each team member's current progress, specific issues with completing their tasks and potential solutions		Project team		Project Manager		Meeting

		Project Review		At milestones		Present project deliverables, gather feedback and discuss next steps		Mr. Japhet		Project Manager		Remote Meeting
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BOOK YOUR SERVICE

Your Local Car Repair & Servicing
Specialists

Auto Serve Vehicle Solutions are your local, family-run specialists for car repairs,
vehicle servicing and MOT testing. Our garage is based in Acton, just off the station,
where our experienced team can carry out everything you need to get your vehicle
back on the road, and up and running safely.
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