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[bookmark: _Toc7522728]Abstract
The project aims to provide a management information system for student services at the University of Wales Trinity Saint David (UWTSD) Swansea campus. This article will provide a detailed introduction to the project from project planning, role assignment, risk management, sustainability issues, ethical and legal issues.
1. [bookmark: _Toc7522729]Project Plan
In project management, project planning has a strong impetus to project management. It can realize the dynamic control of the whole process of the project and achieve specific achievement goals in a limited time. The project plan for this project is shown in figure 1.
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Figure 1 Project plan

In this project plan, there are mainly seven parts: 

[1] [bookmark: _Hlk5803161]The first part (28/01/2019). Spent a day to do the initial plan of the project, including role assignment, task division, and scheduling. It can help the project team members have an in-depth understanding of the project. 

[2] The second part (29/01/2019). This part is to set up the infrastructure for the project, including database selection, programming language selection, and programming software selection. 

[3] The third part (31/01/2019-12/02/2019). First install the software, including Eclipse, NetBeans, JUint, SQLite, and Git. Next, design the Staff table and build the JUnit test. Finally, the results of this part are reviewed and summarized, including a live test of the pipeline, and the initial causal map was generated.

[4] The fourth part (14/02/2019-21/02/2019). This part is about role requirements, including updating risk registers, causal map revisions, UI designs, code testing, and sustainability analysis

[5] The fifth part (21/02/2019-27/02/2019). This part is to complete the design and programming of Warning List table. 

[6] The six part (28/03/2019-03/04/2019). This part is to complete the design and programming of staff Records table.

[7] The final part (04/04/2019-03/05/2019). This part is the Prototype Deadline and Report Deadline.
As shown in Figure 1, this project uses Microsoft project software to make Gantt chart. This software can improve the actual combat capability of project managers, effectively monitor and manage various operational projects. Therefore, this software is very suitable for this project and contributes to the implementation of this project.

SQLite is a lightweight database. It can recognize multiple programming languages, such as PHP, Java, C#, TCL. It also has an ODBC interface and faster than MYSQL and PostgreSQL. Besides, SQLite database management is simple and easy to operate, and its generated files can be seamlessly portable across various platforms, making it very easy to maintain. Based on the above points, SQLite is very suitable for this project.

This system can be developed using a variety of tools and languages, including:

	Language
	PHP
	C++
	Java

	Tools/ Libraries
	Tkinter or PyQt
	Qt, Windows Forms, or a combination
	JavaFX and inbuilt file handling system

	IDE
	Notepad++
	Visual Studio
	NetBeans/ Eclipse

	Notes
	PHP is relatively fast in website development. As a web-type back-end language, PHP can quickly connect with the database and build websites with HTML.
	Usually used for operating system software development and embedded development, Android APP NDK development, game development
	Java and the required libraries are already installed. Code testing with JUnit.



Table 1 Development tools and languages

Java is the preferred language for developing management information systems, with built-in libraries for communicating with SQLite3's database, E-mail capabilities, file processing, and UI designs. Besides, JUnit can test code functions without running the Main function, which can significantly improve the reliability of system development. Therefore, Java was chosen as the development language for this system, and Eclipse and NetBeans software were selected for development.

Because the system is done by a project team, each person has different tasks. For programmers, when something goes wrong after merging the code, the previous version of the code is needed. If programmers merely copy and save one copy of each version, many versions of the code will be needed. This manual operation is tedious and error-prone, so version control is necessary. Git is a version control system that can efficiently handle any project. As shown in figure 2, team members can use Git to upload the code to the network for other team members to use and record every code change. Therefore, using Git to manage code can improve the efficiency of [image: ]project development.

Figure 2 Code management

















2. [bookmark: _Toc7522730]Project Roles
[image: ]In general, large projects require role assignments to clarify roles and responsibilities. Randall s. Hansen [1] once suggested that a team must have a clear role assignment, because it is conducive to improve work efficiency and enhance the power of production. In this project, there are mainly four roles, including project manager, developer 1, developer 2 and developer 3 (see figure 3). 
Figure 3 Project roles

The project manager is mainly in charge of monitoring the progress of the project and adjusting the project plan. Figure 4 shows the minutes of the project team. The project team will meet regularly at each stage, and the project manager can monitor the project progress and adjust the tasks of the next stage through the completion of the tasks of the previous stage.

[image: ][image: ]Figure 4 Project minutes

[image: ]Developer 1 is mainly responsible for code programming and database design. Database design is usually the most important, and good database design can simplify the complexity of the system. Figure 5 shows the design of the database, which clearly shows the relationship between the tables and makes it convenient for developers to program to realize the communication between the database and the software

Figure 5 Database design

[image: ]Developer 2 is mainly in charge of the design of the page and assists in the development of the database. Good page design plays a role in beautifying the software and improving the readability of the software. The login page of the software system is shown in figure 6. The page is beautiful and gives a very comfortable feeling.

Figure 6 Login page

[image: ]Developer 3 is mainly responsible for the test of the code and assists in the design of the page. The purpose of JUnit test is to ensure that the necessary components and modules of a system work properly. It may seem to increase the amount of code, but it reduces the developer's chances of modifying the code and improves the efficiency of system development. Figure 7 is the test plan for the system code function of this project. When the code passes the test, the next function can be developed. If the code test fails, it needs to be remodified and tested until it passes the test (see figure 8).

Figure 7 Test plan

[image: ]

Figure 8 Remodified records

The project system divides the roles according to the characteristics of the team members. This not only enables each member to give play to his advantages but also enables the members of the project team to have clear tasks and responsibilities, thus improving the development efficiency of the project system. 















3. [bookmark: _Toc7522731]Risk management
During the development of a software project, the risk is inevitable. Therefore, risk management plays a significant role. PRINCE2 defines risk as "the chance of exposure to the adverse consequences of future events" [2]. Narcio Cerpa's team once carried out a questionnaire survey, which had 88 questions and involved many parts of software development. Finally, they got four reasons for the failure of the project [3]:
· The delivery date affects the development process
· Projects are underrated
· Failure to pass risk reassessment, control or manage risk projects
· Staff was not rewarded for long periods

Marijn Janssen's article pointed out that enterprise architecture and its use explicitly focus on the subject of project risk [4]. Therefore, risk management is indispensable in a large project. Here are some ways to identify risks:
· Use checklists - usually based on past project experience.
· Brainstorm - bring together knowledgeable stakeholders to focus.
· Causal mapping - identifies possible causal chains.

Abdullah J [5] proposed an assessment framework based on the causal map to determine the underlying causes of implemented information systems projects. Chris Goodier [6] proposed an approach based on the cause-and-effect diagram that shifts the focus of scenario construction from the corporate level to the departmental level, through which a set of organizations will work together on a topic of mutual importance.

[image: ]In student service system project, project teams can identify potential positive and negative effect through the causal map. As can be seen from figure 9, training staff to proficient in tools and testing software development all have a positive impact on the project. However, risks are not identified, the staff is not proficiency with tools, and their absence may have a negative impact on the project. 
Figure 9 Causal map
[image: ]During the development of the student service system project, five risks were identified in the project (see figure 10-11).
Figure 10 Risks (1)
[image: ] 
Figure 11 Risks (2)

[1] Risk 1: Staff is not updated with qualifications or certificates promptly because of the incorrect function of the email notification service, resulting in staff unable to complete their work and lost productivity.
[2] Risk 2: The project did not reach the milestone because the project plan did not meet the scope. This results in a reduced scope or incomplete system delivered before the delivery date. Besides, systems do not provide that the necessary functionality update the qualification documents promptly, as well as a reduction in paper usage, resulting in unnecessary complications in the student service process.
[3] Risk 3: Prototypes do not meet milestones because the prototype plan does not fit the scope. This results in a reduced scope or incomplete system being delivered before the delivery date. Besides, systems do not provide the necessary functions to ensure that the presentation of the project is not effectively communicated, resulting in insufficient feedback from the student service department.
[4] Risk 4: Prototypes do not meet milestones because the infrastructure is not configured and tested by the deadline, resulting in a reduced scope or incomplete system delivered before the delivery date.
[5] Risk 5: Prototypes do not meet milestones because of illness or absence of project team members, resulting in a reduced scope or incomplete system delivered before the delivery date.

[image: ]Through the above causal map analysis and risk analysis, the project team used PERT chart to deal with variations in deadline completion times as presented in student service system project (see figure 12).

Figure 12 PERT chart


















4. [bookmark: _Toc7522732]Sustainability
Software development is the only way for humans to achieve sustainable development. Software development and sustainable development are mutually reinforcing and mutually reinforcing relationships. However, the issue of sustainable development of software development itself has not been fully understood. In the aspects of software development planning, construction, operation and use, there are many factors that are undermine the sustainable development of software development. For example, data centres account for about 2.5% of the UK's grid power. However, during the transmission of electricity, a large amount of energy loss is generated. As shown in figure 13, about 5% of the energy loss occurs in the power transmission process of the data centres.
[image: ]Figure 13 Power loss chain

Therefore, some actions must be taken to achieve sustainable development. Britain has enacted several environmental laws and regulations. The main body of environmental legislation is the criminal law, and violation of these laws may lead to fines, economic trade sanctions, and even imprisonment. The Climate Change Act sets a legally binding agreement to reduce carbon dioxide emissions by at least 80% by 2050 (based on the 1990 level detailed in the Kyoto Protocol), and the government must report progress through a "carbon budget" every five years. Many of the legislation that followed was to ensure that the UK can achieve these goals and that it is likely to achieve them [7]. Here are some of the UK government's carbon reduction commitments:
· 2010 – Introductory phase (£12/tCO2)
· 2013 – Capped phase, auction structure,
· bonus and penalty scheme as well as a
· league table position
· 6,000 MWh (~685kW sustained load)
· Half-Hourly meters (sites above 100kW)
The role of IT in sustainable development has shifted over the past few years, with increasing demand for energy and increased use of IT systems likely to have a negative impact on the environment. Therefore, some sustainable frameworks are gradually being widely used. For example, the Lago framework solves the environmental problems of software performance (see figure 14). The framework aims to capture the qualities that characterize software system sustainability issues and help determine how these qualities interact with different aspects of sustainability. Software quality as a non-functional attribute has been studied and adopted in software engineering. In particular, various methods for quality assessment in software architecture have been defined to support overall reasoning and decision-making involving software, hardware, and people and system components [8].
[image: ]
Figure 14 Lago framework

The other is the Lami framework. Lami's article [9] discusses the sustainable management of software development projects. In practice, the management of software development projects is mainly through parameters such as cost, time and product quality. Therefore, Lami proposed a way to identify sustainability indicators used in the project to establish sustainable development goals for the software. In development projects, control the project itself and take steps to keep the project consistent with them. These usability sustainability indicators can help reduce the carbon footprint of software development projects and accelerate the development of a green culture in the process of software development. Figure 15 shows the sustainable management of software projects.




[image: ]
Figure 15 Lami framework

[image: ]In this project, the project team use Lami's framework, and the sustainability framework of the student service system is shown in figure 16.

Figure 16 Sustainability framework

As can be seen from figure 16, there are five green drivers, including system users, managers, developers, resources, technology and project methodology. The analysis of the sustainability of student service system is as follows:
[1] Power: System users, managers and developers all need to use computers, so they may use more electricity. Open source may run on older hardware and all documents are stored on local server or cloud-based, so resources and technology may use more electricity.
[2] Effort/Time: Although it takes some time to train staff and managers on the new system, it can help staff manage their data more conveniently and managers can get employee information more quickly, so system users and mangers will use less time. As for developers, they need to develop and maintain software, change the format of the data requirements, so they will use more time.
[3] Paper: Previously, the paper was used to generate reports, but now all reports are based on electronic documents, and the documents are stored on electronic devices, so system users, mangers and resource will use less paper.
[4] Fuel: The Student Services software can send an email to the employee before the file expires, notifying that the file is about to expire. Therefore, this reduces the travel opportunities of system users and managers and reduces fuel consumption.




































5. [bookmark: _Toc7522733]Ethical issues
Management and ethics are social phenomena and social activities that have existed since the birth of human society. Therefore, in software development project management, the project team should pay attention to the impact of ethical issues on the project.

The BCS defines professional and individual codes of conduct that include the public interest, responsibilities to the authorities, professional responsibilities, professional competence and integrity [10]. An example of a BCS code of conduct, when performing database administration:
· Note the sensitivity of business organization data.
· Take steps to prevent unauthorized access without blocking legitimate users.
· Avoid accessing unnecessary data.
· Perform strict partition operation between data and data for training and testing purposes.
· Understand the license conditions to prevent violations of the license conditions.

[image: ]Marc Langheinrich pointed out in the article that the project development should comply with the PD-net method [11], and the PD-net ethical worksheet is shown in figure 17.
Figure 17 PD-net ethical worksheet
In student service system project, disclosing staff personal data and concealing the actual progress of the project are all ethical issues. To avoid these risks, here are some suggestions for project team:
· Full consideration of public health, safety, privacy and the environment.
· Work or provide services only within professional competence.
· Avoid false, malicious or negligent acts or omissions that harm others, the property, reputation or work of others.
· Perform personal duties with due care and diligence at the request of the relevant authorities, and always make professional judgments.
· Take professional responsibility for the work.
· Maintain the reputation of the team and do not conduct any behavior that would undermine the reputation of the team.































6. [bookmark: _Toc7522734]Legal issues
Legal issues that may arise in software development projects include data protection, intellectual property rights, and computer abuse. In order to regulate the legal issues of project development, the European Parliament passed the General Data Protection Regulations (GDPR). For example, "The right to be forgotten is replaced by a more limited right to delete." Article 17 provides that the data subject has the right to request the erasure of relevant personal data [12]. Samuel Greengard also pointed out in his article that GDPR has brought a certain impact on computers and the Internet. [13].

In the development process of student service system software, there are also some potential risks, such as the personal data of employees may be stolen, what kind of processor is used, whether the copyright of others is used, whether the basis of data processing is legal and so on. At present, the excellent management system has a good market both at home and abroad. Therefore, if legal problems can be avoided, the student service software system can also be sold as a commodity. 

[bookmark: _GoBack]It is worth noting that Brexit could also cause some problems for project management, such as some corresponding project management laws will no longer be used. Therefore, the following suggestions are made:
· Develop laws and regulations in line with the UK's project management in advance.
· Authorities have stepped up supervision to ensure the implementation of relevant laws and regulations.
· Enhance the importance enterprises attach to project management.
















[bookmark: _Toc7522735]Conclusion
For a complete project, a good project plan and appropriate role assignment can greatly facilitate the progress of the project. However, every project will encounter various risks in the development process. It is necessary to identify risks in the project in advance as far as possible to reduce their impact on the project. In addition, legal and ethical issues should be avoided during the development of the project. Only in this way can the project proceed smoothly.
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[Further sprints are only scheduled once the current sprint has been

[an alternative process or software i identified to
Ireplace the resource which s not available. The.
fwhole pipeline is tested by the group prior to

[sprint meetings are scheduled twice a

Response Ireviewed initiating the first sprint. lmonth
implement

Status Implemented Implemented Implemented
Owner Jennifer Ada ICerys Nickels, Yan Zhang | ———
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Green Drivers Power Effort/Time Paper Fuel
People
System Users More electricity Less time Less paper Less fuel
Managers More electricity Less time Less paper Less fuel
Developers More electricity More time N/A N/A
Project Content
Resources More electricity N/A Less paper N/A
Technology More electricity N/A N/A N/A
Development
Project Methodology N/A N/A N/A N/A
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PD-Net Ethical Worksheet

“This worksheet documents a paticular experiment within PD-Net that iscovered by one of more Study
Process Templates (SPTs). s used for documentation purposes and forms partof the corresponding.
deliverable in which this experiment took place. It helps researchers within PD-Net to ensure that al
personal information collected and processed n PD-Net is treated in accordance with the projec’s
ethical guidelnes and the feedoack from it ethical advsory bord (EAB).

1 Study Information

11 StudyTitle
Give o concise il to yourstudy tha descibes the partcuar problem you ae investigating n ycur
experiment and/or field study.

Click here to enter text.

12 Brief Description
Describe your experiment i ofew sentences (10 morethan 34 sentences. The description shoukl
incude th pobiem you ar i 1o odcress on the methodsyou e lonning to use

Click here to enter text.

1.3 Planned Duration
How long start,finsh, duration) do you plon to run these experiments and)/or ied studies for?

Click here to enter text.
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e | February 2019
2s | 28 | 31 | o3 | o6 | o9 | 12 | 15 | 18 |
LS Software Engineer 1day Mon Mon
Consultation - Initial 28/01/19  28/01/19
Planning
2 | # Initial Sprint Plan 1day Mon Mon JA
28/01/19  28/01/19
36 A Project Infrastructure Setup 1day Tue Tue -
29/01/19  29/01/19
a |¢ # Project Repository 1day Tue Tue w1 CN
29/01/19  29/01/19
s (& # Prototype Sprint - Staff 9 days Thu Tue I——
Table 31/01/19  12/02/19
6 | # Initial Sprint Meeting 1day Thu Thu 1 JACNDCYZ
31/01/19  31/01/19
7 ¢ A Infrastructure Installation 1 day Thu Thu L]
Deadline 31/01/19  31/01/19
s (¢ Install Eclipse 1day Thu 31/01/15Thu 31/01/1¢ i DCYZ
ERRE S Install SQLite 1day Thu 31/01/15Thu 31/01/1¢ »a DCYZ
0 (¢ A Install JUnit 1day Thu 31/01/15Thu 31/01/1€ w1 YZDC
no|é A Install Git make initial 1 day Thu Thu 1 bCYz
Commit 31/01/19  31/01/19
2| # Break 2days Sat 02/02/19 Sun 03/02/1€ P JACN.DCYZ
B3|é A Work on deliverables 3days Mon Wed =

04/02/19  06/02/19





