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[bookmark: _Toc32642]1. Introduction
This application is based on PHP/HTML web development and MySQL database. It is designed for students to create a user to check their own grades and for teachers to work as an administrator who can manage all students’ grades. This application is very convenient for students and teachers because all you have to do is sign up, log in, and search your grades. The teachers have more functions but they are all very simple. All the information is stored on the database. The application is not complex so it is less likely to make some errors. Hopefully, it will make the students feel less nervous while they are checking their grades.
As a user, after signing up, students can change the password and the information of this user. They can also search for other users to see their identity and information. So the information area is available for everyone to see and can be used as the place where you may want to share something with others.
As an administrator, teachers can change the username, the password, the information, and the identity of every user. Besides the identity and information, the administrators can also see the password when they are searching for users. Teachers are able to create a new user and appoint its identity, which is different from signing up because the default identity is user while signing up. Moreover, teachers have the authority to delete a user or update a user as an administrator. Here “update” means change all the data of this user including username, password, identity, and information.
The whole application is divided into two main bodies: the user management system and the grade management system. The user management system has a structure like figure 1. Students and teachers all need to log in. Students log in as a user and teachers log in as an administrator. Students without a user can sign up to create a user account. Both students and teachers can search for users but the system will return different results, with or without the password. 
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[bookmark: _Toc32404]Figure 1
The structure of the grade management system is like figure 2. After logging in, students and teachers can search for the grades. The different thing is that students as users can only see their own grades but teachers as administrators can see the grades of all students. Additionally, teachers are able to operate the students’ grades in many ways just like the user management system. Those ways are called CRUD operations. One of the most redundant tasks in data-intensive Web application development is the implementation of CRUD operations.[1] So they are considered to be very important in a Web application like this application.
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The database has three tables: Students, Grades, and Log. The main information like user information and students’ grades is stored in the Students table and the Grades table. Log table is used to store the logs recording who did what in which time. 

[bookmark: _Toc15637]2. Development Process
2.1. Stage 1
At the first stage of application development, it is so difficult to assemble all the knowledge and make a unique application at the beginning. 
The first goal is to make a login interface using HTML. The client-side HTML file is called login.html and the server-side PHP file is called login.php. Figure 3 is the login.html on the web browser.
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As a beginner of HTML, it really took a lot of time to learn how to use it. One challenge is to understand how a PHP file and an HTML file communicate with each other by variables. The secret is $_POST['xxxx'] and Internet is the best teacher. 
The biggest challenge is that at that time PHPMyAdmin is not accessible like figure 4 has shown so it is impossible to connect to the database. So stage 1 was made without database until Mike emailed and explained how to solve this problem.
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2.2. Stage 2
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As figure 5 showed, at that time, the virtual machine had been run out of time. When Mike provided five more hours on another virtual machine, the codes of stage 1 are gone because they are not uploaded on the GitHub. When you run into such troubles, you would totally understand how important Git is. It feels just like you have done nothing in stage 1. It is very frustrating. The stage 2 has to start over.
In fact, even though the PHPMyAdmin is working, it still takes some time to get database ready. At first, the dbServer, the dbName, the dbUName, and the dbPassword are set as “localhost”, “TestDatabase”, “root”, “ ”. A simple file called web1.php is created to test the connection to the MySQL database. The result is like figure 6.
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After several failed attempts, an ignored detail is found on the PHPMyAdmin page like figure 7. So the dbServer is changed from “localhost” to “mysql:3306”.
[image: ]
[bookmark: _Toc586]Figure 7
Then it is unexpected that the connection is still failed but the error message is changed like figure 8. 
[image: ]
[bookmark: _Toc16295]Figure 8
Clearly, the dbPassword is wrong. The password used to log into the PHPMyAdmin is “docker” so it is used again as the dbPassword. Then another error message pops out like figure 9, which indicates that there is no database called “TestDatabase”. The solution is quite simple: create a new database called “Users” and use it as the dbName.
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At stage 2, the login page is created again but one thing different is that the username and password match is read from the database. Besides, another page called create.html is made, which we could see it from figure 10. Its server-side PHP file called create.php is based on login.php but would do INSERT operation instead of SELECT operation. 
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2.3. Stage 3
At stage 3, some changes have been made to the login.html and create.html as we can see from figure 11 and figure 12, which makes their elements look not so crowded. The secret is “style = "display:inline-block;width:100px;"". In this way, the labels have the same width and the next element would align with each other.
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After logging in, the users and the administrators are supposed to enter different interfaces because they have different functions. So login.php has been modified to lead people to two different pages according to their identity. Administrators go to welcomeA.html and users go to welcomeU.html. 
Then an error is found in the login.php that even though the input password is wrong, there is no error message popping out. After many tests, it is discovered that when a SELECT operation returns no result, the $mysqli->query() would not return false or NULL. So it is a mistake to decide whether the password is right or wrong according to the result of $mysqli->query(). But if you use mysqli_fetch_array() to fetch the result of $mysqli->query(), it will return NULL. That is the solution.
Another page called page.html is created as figure 13 has shown. This is the original version of the user and the administrator interface. It has a simple search function. “%” is used in the SQL query so that if you search a character, it will return all users whose name contains this character. 
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Sign-up page called sign.html is created on the base of create.html as figure 14 has shown. The only thing different is that the two radio options are gone because people are not supposed to sign up as an administrator. On the server side, sign.php would set “user” as the default identity.
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The administrator interface is called welcomeA.html and it is like figure 15. The user interface, also known as welcomeU.html, looks like figure 16. They are both based on page.html. One different thing is that they have different headings.
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2.4. Stage 4
This time, the virtual machine is run out of time again. Good thing is that the codes are uploaded to GitHub after the lesson learned from last time. But it is not good to always ask for help so the solution is to prepare the environment without any help. 
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Microsoft Azure is the first target. As we can see from figure 17, after spending a lot of time on the Microsoft Azure website, a virtual machine is created on Microsoft Azure.
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Then a problem occurs. Somehow the RDP connection is failed as figure 18 shown. RDP is known as Remote Desktop Protocol and it is impossible to develop a web application on a virtual machine without RDP. 
The Remote Desktop Protocol is used to control a remote system over a network connection. Generally such a system uses a Windows based operating system. To give a user the impression that he/she can interact with the remote system in the same way as with a local system, a graphical user interface is provided. All input actions (e.g., keystrokes and mouse movements) will be transmitted from the RDP client to the remote RDP server. The result of these actions will be shown to the user after they were processed by the remote system. To further improve the user experiences RDP also allows the sharing of the clipboard between the client and the server. Additionally, it is possible to use local client devices on the remote system. This allows a user to interact with these devices in the same way as with other network locations.[2]
So Plan A about Microsoft Azure has to be given up. Plan B is to install the WAMPServer on the laptop. It is working. Now, the environment is ready and figure 19 is the localhost website.
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Delete page is called delete.html. It is really simple as figure 20 shown. The server-side file, delete.php, would do DELETE operation in MySQL database.
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The next change is made in login.php. While switching between multiple pages after logging in, an important thing is to ensure that the website knows who are you. Otherwise, the different pages are just doing their own operation without an operator. Cookie is one of the solutions. Using setcookie() and $_COOKIE[] can make the PHP files remember who the user or the administrator is. 
Profile page called profile.html and Update page called update.html are made. They are very similar to each other as figure 21 and figure 22 shown. The only thing different is Profile page does not contain the identity options. It is easy to understand. Profile page is for users and Update page is for administrators. Users cannot change their identity. On the server side, profile.php and update.php are both using UPDATE operation. Profile.php just does not update the identity.
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[image: ]
[bookmark: _Toc5726]Figure 22
Figure 23 and figure 24 are the user interface and administrator interface. Now there are four functions for administrators and two functions for users.
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2.5. Stage 5
At stage 5, the Observer Design pattern starts to work because an idea comes like a flash of lightening that there is no need to use a server-side PHP file for every HTML file. One PHP file is enough to deal with the HTML files. The SQL operation functions can be defined in the Counter.php.
So main.php is created. Every operation button adds a new input whose type is “hidden” so the HTML file would not look different on the web browser. This input is used to distinguish which operation function will be called. The inputs from HTML files and the cookies are received in main.php. Counter and CountListener are used and attached in main.php. The database connection is also made in main.php. 
In Counter.php, operation functions are defined and the operation part is copied from their original PHP files to the relevant operation functions.

2.6. Stage 6
At stage 6, the Notify() in the Counter.php is used to write logs in Log table. It is very simple. Notify() makes every CountListener of this Counter to call their Update(). The Update() insert the CountListener’s id, the log text, and date('Y-m-d h:i:s', time()) into Log table.
The next step is to design the presentation of the results after searching. The idea is to show them as a table using “----” to separate each row and “|” to separate each column. Then something goes wrong. HTML would not present multiple spaces so it is hard to make each data’s width the same. A function, str_pad(), is found to solve this. 
The str_pad() function pads a string to a new length.[3] 
Five kinds of space entity are provided in HTML, which can be padded in the string and massively presented by HTML. 
Reserved characters in HTML must be replaced with character entities.
Characters that are not present on your keyboard can also be replaced by entities.[4]
However, each character has a different width. So some modifications are made in a function called Space() to justify the text. For example, ‘m’ is wider than other characters so one less space entity would be padded in the string when the string has an ‘m’.
As we can see in figure 25, the text width is still slightly different but it already looks like a table.
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Moreover, the input of HTML is only one row. The information input is expected to have more rows so users can write more in it. The solution is using <textarea> to contain the long text and then copy the value of this <textarea> into a hidden input’s value.
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Figure 26 is the welcomeA.html after beautifying. As you can see, the welcome heading is followed by the login name. The secret is getCookie() function, which uses document.cookie.match() to get a cookie. Besides, there is a logout icon on the right corner. It is an input whose type is “image”. If you click this icon, the website would go to logout.html as figure 27 shown. 
In fact, all the operation pages have changed the colour as figure 28 shown.
[image: ][image: ][image: ]
[bookmark: _Toc16867]Figure 28
2.7. Stage 7
Stage 7 is the final version of the application. 
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Figure 29 and figure 30 are welcomeA.html and welcomeU.html. As you can see, a new system called Grade System is built and it is based on the User System. They are slightly different but their principles are the same. One thing to mention is that Grade System would check User System, which means if student A is not in the User System, you cannot create grades for him.
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Figure 31 is the new presentation of search results. Now it is tidier but the distance between each row is larger. This time it echoes a HTML element <p> instead of a string. Additionally, you can search identity to get all the users with this identity. So you cannot create a user named “user” or “administrator” now.
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Figure 32 is the grade operation pages and figure 33 is the presentation of grades search results.

[bookmark: _Toc9350]3. User Stories
As a student, I want a simple tool to check my grades so that I can quickly see the grades and would not worry about it so much.
As a student, I want a beautiful interface to log in or do more things so that it would not make me feel uncomfortable.
As a student, I want a flexible system to create an account so that if I forget my password, I can find it more easily.
As a user, I want a place to share something so that I can share my feelings with my friends.
As a teacher, I want a grading system that would not always go wrong so that I can submit the grades without worrying the information security and validity.
As an administrator, I want a user management system that is easy to use so that I can do my job more efficiently.

4. [bookmark: _Toc31141]Version Control System
Control of the creation and usage of the various versions of a given entity. For a recognizable entity, e.g. a software component, there may be various reasons for developing several distinct versions of the entity. A later version may represent an improvement over an earlier one, in that certain errors have been corrected or new capabilities added, or it may employ an alternative approach to meeting the same requirements.
Version control promotes correct usage of the various versions, perhaps by restricting access to existing versions and creation of new versions. For example, the “current release” version of some software component may be protected against modification or deletion, while access to (or even knowledge of) a version under development may be limited to the development team.[5]
Version control is a system that records changes to a file or set of files over time so that you can recall specific versions later. For the examples in this book you will use software source code as the files being version controlled, though in reality you can do this with nearly any type of file on a computer. If you are a graphic or web designer and want to keep every version of an image or layout (which you would most certainly want to), a Version Control System (VCS) is a very wise thing to use. It allows you to revert files to a previous state, revert the entire project to a previous state, compare changes over time, see who last modified something that might be causing a problem, who introduced an issue and when, and more. Using a VCS also generally means that if you screw things up or lose files, you can easily recover. In addition, you get all this for very little overhead.[5]
Version control, as the literal meaning, is controlling different versions. Why are there different version? Because the product has to make some improvement. Then why do people want to control them? Because sometimes the modification is not as good as expected and people want it to be withdrawn. In a word, version control is making changes but keeping the old versions.
As for individuals, version control system gives us a chance to take a big step back. For example, if you have done a lot of things but you find that they are all wrong, with version control system you can go to the old version instead of starting over. 
Besides, as the experience in stage 2, version control system provide you with a back up in case something goes wrong and you lose all your work.
As for software teams, version control system allows multiple teammates to modify the software without disturbing each other. Sometimes it is really annoying when you are working on this part, someone makes other changes here but forgets to tell you. Everyone modifies the same old version then there is not a problem.

5. [bookmark: _Toc21540]Git
Git is a distributed revision control system available on all mainstream development platforms through a free software license. An important difference of git over its older ancestors is that it elevates the software's revisions to first-class citizens. Developers care deeply about software revisions, and git supports this by giving each developer a complete private copy of the software repository and numerous ways to manage revisions within its context. The ability to associate a local repository with numerous remote ones allows developers and their managers to build a variety of interesting distributed workflows, most of which are impossible to run on a traditional centralized version control system. The local repository also makes git responsive, easy to setup, and able to operate without Internet connectivity. GitHub is a git repository hosting provider that simplifies many repository management tasks through a Web-based user interface while also promoting cooperation in open source projects.[6]
Git has three main states that your files can reside in: committed, modified, and staged. Committed means that the data is safely stored in your local database. Modified means that you have changed the file but have not committed it to your database yet. Staged means that you have marked a modified file in its current version to go into your next commit snapshot. 
This leads us to the three main sections of a Git project: the Git directory, the working directory, and the staging area.[7]
The three phases of Git artefact are Modified, Staged, and Committed. 
First, the artefact goes to Modified phase because the Git wants to check whether this artefact is modified. Sometime people would put the same artefact in Git many times so Modified phase is used to stop this kind of artefacts. As a result, modified artefacts go to the next phase and unmodified artefacts stay. The command could be vi + filename.
Second, the modified artefact goes to Staged phase. Staged phase is used when you have many modifications and you want to commit them at once. Because of Staged phase, you do not have to commit every time an artefact is modified. The command is git add + filename.
Third, all artefacts in the Staged phase go to Committed phase, which means the commitment is done and the artefacts are stored in the Git database. The command is git commit -m “message” + filename.
There are also many other Git commands like git init is used to create a Git repository. Git status is to check current status of files.
Figure 34 and figure 35 are the screenshots of git logs. The GitHub account is swz82 and the password is SWZswz8233.
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[bookmark: _Toc644]6. Conclusion
This application is for students to check their grades and for teachers to manage the grades. It has two main bodies: user management system and grade management system. Students are users and teachers are administrators. It has three database tables: Students, Grades, and Log.
The development process is full of twists and turns but the result is satisfying. Many things went wrong and they are all conquered. 
The user stories really make this application better. It is really useful to assemble everyone’s idea. Even it is a bad idea, you can still learn from it and improve the application.
Version Control System is one of the biggest lessons I have learned. So it plays an important role while the application is being developed. The codes are not lost again. Besides, it is useful for a software team to separately develop software by teammates.
Git has three phases: Modified, Staged, and Committed. Each phase is doing their own job and they are all really necessary. I used Github as the version control system so I am familiar with it.
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commit 7c267ce1462680dc6F0706a603c1fb88e91fb647 (HEAD -> master)
author: swz <1905169@student.uwtsd.ac.uk>

Date:  Sun Feb 16 22:23:32 2020 +0000

final
commit 533a229c59a5c23fd0287ec7fce538820db9c19a
Author: swz <1905169@student.uwtsd.ac.uk>
Date:  Sun Feb 16 21:18:01 2020 +0000

6
commit 05f96266d8d86829677a0c072cecc20a8737aas57
Author: swz <1905169@student.uwtsd.ac.uk>
Date:  Sun Feb 16 16:08:13 2020 +0000

5
commit 245b277ec54ab32b677d15af9c96aeaebafdf962
Author: swz <1905169@student.uwtsd.ac.uk>
Date:  Sat Feb 15 18:10:40 2020 +0000

4 v
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®h5F/demo

commit 245b277ec54ab32b677d15af9c96aeaebafdf962
Author: swz <1905169@student.uwtsd.ac.uk>
Date:  Sat Feb 15 18:10:40 2020 +0000

4
commit e3b2f9b3065F503a03c2250f8acfb00fadd60cdc

Author: swz <1905169@student.uwtsd.ac.uk>
Date:  Sat Feb 15 01:52:23 2020 +0000

3
commit cd590e8d0213050cd86e5ad8aaasadf25a106c7e
Author: swz <1905169@student.uwtsd.ac.uk>
Date:  Fri Feb 14 09:43:46 2020 +0000

2
commit 334c8136fbd4180532a385201a1302f9779563b
Author: swz <1905169@student.uwtsd.ac.uk>
Date: Wed Feb 12 01:38:18 2020 +0000

1

commit aea73a43139c7eb4bf021e6291e9ce50baad943f
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® localhost:8080/phpmyadmin

B

This site can’t be reached

localhost refused to connect.

Search Google for localhost 8080 phpmyadmin

ERR_CONNECTION_REFUSED
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@ localhost/webl php

‘Warning: mysqliz:__construct(): (HY000/2002): No such file or directory in /var/www/html/web1.php on line 8
Connect Error (2002)No such file or directory





