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[bookmark: _Toc532819640][bookmark: _Toc33695048]Section 1 – Introduction
The local air cadet squadron have been looking to develop a webpage. Included in the remit for the new webpage is a cadet portal that can link into the weather sensor’s based at RAF St Athans and surrounding locations.
The reason behind this is to allow the cadets to find any weather patterns that may halt the ability to go flying and in time may help them to predict which days are the better days to try and book when the requests for flying slots is released.



[bookmark: _Toc532819641][bookmark: _Toc33695049]Section 2 – Considerations
There were a number of things that needed to be considered when deciding the layout of the portal:
· What platform should be used;
· Should it be accessible to all;
· Who would control accessibility;
· What sensors were there available that could be utilised;
· What information was important from the sensors;

The decision was that as the staff at the Squadron already had some html experience that it would be to their advantage to stay in the remit of was understandable and ensure ease of updates to the site with a little training on the database updates.
There was to be a list of people with passwords who could access the portal, controlled by nominated staff.
It was discovered that St Athans had some rainfall sensors that they were willing to allow the Squadron to test with regards to accessing and downloading information, before allowing access to all the other sensors that recorded wind and temperature. As these were highly important sensors with regards to consideration of flying.
To begin with any and all sensors were important, so the locations, date and time of the rain and the amount of rainfall were recorded and uploaded into the database for reporting on, initially. Worth noting that the page is only in its testing phase and modifications will occur, as it is tested and used.
[bookmark: _Toc532819643][bookmark: _Toc33695050]
Section 3 – Techniques and the Web Portal
[bookmark: _Toc33695051]Section 3.1 – Database 

The decision was to create three databases that would allow an sql query to be pushed through to them, enabling the users to access and upload data from their query. SQL is Standard Query Language that is used for storing, manipulating and retrieving data in databases. [1]
:
· Users – people who can access the portal, this contained their username and password, with a unique auto incremental ID as the primary key;
· Location – Sensor number and location, this allows for the location to be adjusted as and when the sensor is moved without updating every line on the weather database. The Sensor number was seen as the primary key;
· Rainfall – This is the main dataset with uploads being added as and when they are available. The table needs to include Date, Time, Rainfall Amount and the location ID so as to link up with the Location Table.

[image: ]
Image 1 – database with the tables created
In image 1 the tables have been constructed as advised above.
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Image 2 – the construction layout of the User table

    [image: ]
Image 3 – the construction layout of the Sensor Location table
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Image 4 – the construction layout of the Rainfall Data table
Once the tables were set up it was l=time to link them up to the webpage. PHP was the chosen.


[bookmark: _Toc33695052]Section 3.2 – Webpage/Portal

php is a popular general-purpose scripting language that is especially suited to web development. It is fast, flexible, pragmatic, it powers everything from blogs to the most popular websites in the world. [2]
html is hypertext Markup Language and is one of the basic building blocks for the Web. It helps define the meaning and structure of web content. [3]
CSS is a style sheet language that describes the presentation of the document written in html, it describes how elements can be rendered on screen amongst many other media types. [4]
To access the database with php there was a need to create a few lines of code that enabled the two to talk to each other:
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Image 5 – conninfo page needed for all pages that need to access the database on the portal
$strServer – tells the webpage which server to look at, in this instance it was localhost
$strDatabase – tells the webpage which database to look for
$strUser – tells the database what the username for the database is
$strpassword – tells the database what the password is to access the database (this would normally be set, but as we were using WAMP server it was left blank)
The $link line of code stores and transfers the data as and when the pages how to get into the database data.
The login page:
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Image 6 – Display of the portal login page
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Image 7 – First few lines of code used for the landing page aka as the login page
The first section of code is html code that links to a CSS style sheet, allowing all the pages to follow the same pattern once set up – this can save time, say the user wanted to change the colour to a different colour, this can be done once in the style sheet and will follow through to all the pages that have the relevant pieces of code on them.
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Image 8 – Remaining lines of code from the landing page
<? . . . ?> – allows the user to open and close a php script, these can be interspersed throughout the html code.
“echo” – allows the user to display onto the webpage, note the use of “ . . . “ around what you want the echo out.
The user input boxes have been written in html code, this allows the script to bring through what has been typed into the boxes.
Please note that the messages in green on the script are lines of annotations that aid any fellow coders to understand what the lines of code are doing.
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Image 9 – screenshot of the css file – the style sheet for the html code

If the user inputs into the text boxes seen below the checklogin script runs, to check if the user is in the database. This provides some security around cadets and staff logging in.
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Image 10 – User logging in with a wildcard (this was a test to ensure that the database did not accept the logging name with a wildcard)
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Image 11 – User could not get in, as they had used a wildcard
The code that was used to ensure that the user could not log can be seen in Image 12 below. The code simply replaces any special identified characters with a “ “, which will not be registered on the database and so will not assume the character as a wildcard.
The allowance of a name like “F’rancis” did fail on initial testing.
If the details are entered correctly than the user will be allowed into the portal as seen in Image  13.
[image: ]
Image 12 – php and sql code to check login details 
[image: ]
Image 13 – user details confirmed, and user enters the portal
If user has successfully entered the portal, the intention is to have more than just “Look at rainfall data” Image 14 and 15 give a complete overview of the page.
By clicking on a menu item, the user will then be directed to a page with some rainfall statistics, the code that pulls this through is found on the homepage:
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Image 14 – Top half of the rainfall data page
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Image 15 – Bottom half of the rainfall data page
The code below, which is php code should ensure that the sessions were “Closed off” not allowing users without a log in to access the pages, this was attempted but did not work, so further consideration will need to be made to ensure that the sessions are closed off/secret.
<?
session_start(); // accessing existing session - Cannot get to work at the moment
if(@$_SESSION["uname"]!="") // must be logged in
{
?>
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Image 16 – php and sql code for the rainfall data page
By using the html form code, the user can simply click on the button to upload the any of the  three sensor’s data that is available. It may be worth exploring combining these in the future. On the click of the “Upload Sensor One” Button the users will be invoking the code that sits on the action “Rainfall1”, this code will check the file, determine if there is data to be uploaded, if there is it will automatically update the database returning a message “The data has been transferred”, however if there is no data in the file than the code will simply return a message stating that there was no data to upload.
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Image 16 – php and sql code that is invoked by clicking on Upload Sensor 1 
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Image 17 – Graphical representation of data when choosing to see the rainfall by the sensor
When the user selects either the Rainfall by Sensor or the Rainfall by Date, the code that is invoked involves a html page which the user sees (Image 17 (line graph for Sensors and Image 19 for bar chart for Date and Time)  and three php callings each, which run queries back through into the database.
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Image 18 – html code for showing the graphs for the rainfall by sensor
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Image 19 – php with sql code to bring the data for the rainfall by sensor 1 and graphing it
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Image 19 - Graphical representation of data when choosing to see the rainfall by the date
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Image 20 – Choose your own parameters
By clicking on the “Make your own Graph” the user will be presented with the image in Image 20. Here the user can select the dates and sensors that they are looking to combine together. 
Currently the date has to be entered in the format “YYYY-MM-DD” and with the end date it has to be the date you want plus 1 as the query looks at before the date. The user must also select a sensor number (currently 1, 2 or 3). Looking to get a combined sensor would be an advantage going forward.

[image: ]
Image 21 – Select your own parameter graph.
As can be seen in Image 22, there is a development to introduce a drop down menu so that the user can simply select the date and sensor number, this would ensure that any additional sensors added can be integrated straight away with no additional coding as is currently the case.
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Image 22 – html and php code for transferring the input details to the user defined graph
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Image 23 – php and sql code for the user defined graph
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Image 23 – logout page, should be displayed just before the user logs out
[image: ] 
Image 24 – html and php code for logging out and ending the session

[bookmark: _Toc532819645][bookmark: _Toc33695053]Section 4 – Future Thoughts and Developments
The pages work well and do link together allowing the user to upload data, as well as getting some meaningful data from it, such as maximum rain fall by date and sensor number. There’s also a table that gives a full overview at a glance with a bar chart for a more visual look. There are also both static and dynamic graphs for the user to look at.
Moving into the next phase would involve the following:
· A need to ensure that the sessions are secure, this needs to be done to avoid any unnecessary tampering with the data or sensitive data;
· Ensuring that all names can be used, including those with an “’” in them
· Gaining access to the wind and temperature data, along with sunrise and sunset times to give a full overview of the flying area, with a view to getting forecasting/probability of flying being granted;
· More dynamic drop down lists with a possibility of time groupings as well.
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$strServer="localhost";

$strDatabase="firstphpdatabase"; // CHANGE TO YOUR DATABASE NAME HERE
$strUser="root";

$strPwd=""; // Leave blank for WAMPServer

$link=mysqli_connect ($strServer, $strUser, $strPwd, $strDatabase)or die("Could not open database”
>





image6.png
Welcome to the new Air Cadet Portal

username:
(Please enter username)

password:
(Please enter password)





image7.png
ndingpage.php E3

1 E<html>
2 E<head>

3 <meta charset="utf-8" />

4 <meta name="description" content="Information on Whitland Air Cadets, Sqn 2420">
5 <meta keywords" content="Air, Cadets, Whitland, 2420">

6 <meta name="author" content="Iscbel Sutcliffe">

7 <title> 2420 Squadron </title>

8 <link rel="stylesheet" href="StyleSheet.css">

9 <link rel:
10  </head>
11 E<body>

"icon" href="Images/RAFAClogo.ipg">

12 B <header>
13 <div class="SQN2420-brand"> </div>

14 o <div class="RAFAC-brand"> </div

15 <p id="SQNHeader'> 2420 RAFAC Squadron Whitland & District </p>

16 </header>
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<p id="SQNHeader"> 2420 RAFAC Squadron Whitland & District </p>

</header>
<2 session_start();
L£ (@S SESSTON["uname"]
{

)

echo "<hl>Welcome ".§_SESSTON["uname"]."</h1>";
echo "<a href='logout.php'> Log Out </a>";
}
else
{
2>
<hl> Welcome to the new Air Cadet Portal </hl>
<form action="checklogin.php" method="post">
username: <input type='text" name="Username"><br>
(Please enter username)
<br><br>
password: <input type="password" name="Password"><br>
(Please enter password)
<br><br>
<input type="submit" value="Submit">
<2 } 2>
</form>
<nav class="social-menu">

/7
/7

/7
/7

/7

accessing existing session
must be looged in

Message if user is still logged in
option for user to log out

not logged in

<a href="https://www.£facebook.com/" target="blank" id="facebook"> </a>
<a href="https://twitter.com/" target="blank" id="twitter"> </a>

</nav>
</body>
</html>
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25 H<? .
27 |include "conninfo.php";

_POST ["Username"] ; // bring usernmae through form landing page
_POST ["Password"] ; // bring paasword through from landing page

32 | sun=str_replace(["'","s","\\","/",":"]," ",Susername); // remove any special characters that could allow a user to bypass the login.
33 | spw=str_replace(["'","s","\\","/",":"]," ", $password); // remove any special characters that could allow a user to bypass the login.

35 //echo Sun.Spw;

37 | squery = "SELECT * FROM users WHERE username LIKE ? AND password LIKE 2"; // query stating the username nad password
39 //echo Squery;

41 | sstmt=mysqli_stmt_init(5link); // link to database

43 | mysqli_stmt_prepare ($stmt, Squery) ; // prepare query

45 mysqli_stmt_bind param($stmt, "ss", $un, $pw); // attach both the parameters to the query along with the variable names

47 | mysqli_stmt_execute ($stmt); // execute the query
18

45 | sresult=mysqli_stmt_get_result($stmt); // returns the results

50

51 |//echo Sresult;

52

53 | snum=mysqli_num_rows ($result); // checks how many rows have been returned if 0 nothing returned
54

55 | //echo $num;

56

57 | if(Snum==1) // log person if one

58 B(

59 $_SESSION["uname"] = $un;

60 echo "Thank you for logging in today ".§_SESSION["uname"].", What would you like to do today? <br><br>"; // Ask the yser what theu would like to do today
61 2>

62 <a href="homepage.php"> Look at rainfall data </a>

63

64 <2

65 L}

66 |else //don't log them in

67 E{

68 echo "Sorry, worng user details"
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Updating the rainfall database

Upload Sensor One

Upload Sensor Two

Upload Sensor Three

Useful Information

Average rainfall since 14/12/2019 is 3.1964mm

Wettest date recoded since recording data on 2019-12-14 is 2019-12-15
The rainfall for that date was 47mm recorded at sensor 2

Driest date recoded since recording data on 2019-12-14 is 2019-12-14
The rainfall for that date was 20mm recorded at sensor 1

Below is a table showing the Date alongside the Sensor Number, Location and Total Rainfall.
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(Currently Sensors 1, 2 and 3)

Rainfall by Dates
(Currently Dates 14/12/2019, 15/12/2019 and 16/12/2019)

Make your Own Graph

Pages under development - please advise member of staff of any issues and thoughts that could help improve the cadet portal
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//echo "<h3> You are logged in </h3>";
include "conninfo.php";

2>
<h2> Updating the rainfall database </h2> <br>
H<form action="rainfalll.php">

<input type="submit" Value="Upload Sensor One">
</form>

HI<form action="rainfall2.php">
<input type="submit" Value="Upload Sensor Two'">
</form>

FI<form action="rainfall3.php">

<input type="submit" Value="Upload Sensor Three">
</form>
<br>
<h2> Useful Information </h2> <br>
H<?

$queryl="SELECT AVG(Rainfall) AS average FROM rainfalldata"; //query through db - not quite right need to look.
$resultl=mysqli_query ($link, Squeryl); //get data from database
srl-mysqli_fetch_assoc($resultl);

echo "Average rainfall since 14/12/2019 is ".Srl["average"]."mm <br><br>";

$result3=mysqli_query ($link, Squery3); //get data from database
$r3-mysqli_fetch_array (Sresult3);
//echo $r3['TotalRainfall']

echo "Wettest date recoded since recording data on 2019-12-14 is ".$r3["RainfallDate"]."<br>";
echo "The rainfall for that date was ".$r3["TotalRainfall"]."mm recorded at sensor ".$r3["Sensor"]."<br><br>";

$resultd=mysqli_query ($link, Squery4); //get data from database
Sra-mysqli_fetch_array (Sresultd);
//echo $r4['TotalRainfall']

echo "Driest date recoded since recording data on 2019-12-14 is ".$r4["Rainfallbate"]."<br>";
echo "The rainfall for that date was ".$r4["TotalRainfall"]."mm recorded at sensor ".$r4["Sensor"]."<br><br>";

e

$query3="SELECT SUM(Rainfall) AS TotalRainfall, Sensor, left(Date Time,10) As RainfallDate FROM rainfalldata GROUP BY Sensor, RainfallDate

$query4="SELECT SUM(Rainfall) AS TotalRainfall, Sensor, left(Date Time,10) As RainfallDate FROM rainfalldata GROUP BY Sensor, RainfallDate

ORDER BY TotalRainfall DESC LIMIT 1";

ORDER BY TotalRainfall ASC LIMIT 1";
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}

else
B{

}

2>

H<? //SUSl:SiGET["UplDad Sensor One"];
include "conninfo.php"; // connect to database
smyfile="rainfall3.txt"; // name of file to be transferred in

$filelink=fopen ($myfile,"r")or die("Unable to open file!"); // open link for reading

if (filesize (Smyfile) > 0) // Check to see if there is something in the file
=
Sdata=fread (3filelink, filesize ($myfile)): // read entire fild
fclose (sfilelink); /7 close the file
sincoming=array () ; // incoming array
sincoming=explode (chr (13), Sdata) ; /7 split array

Slength=sizeof (Sincoming) ; // how big is the array?
Stempdata=array () ;

for ($x=0; $x<$length; $x++)
{

$incoming[$x]=trim($incoming[$x]); // clean off the linebreak

Stempdata=explode (" ", $incoming[$x]); // split current line of data that has been read into 3
Stimeofreading=Stempdata(1]." ".Stempdata(2]; // stick datestamp back together in one variable ($timeofreading)
Srainfall=trim($tempdata(0]); // rainfall reading

$query="INSERT INTO rainfalldata(Rainfall,Date_Time,Sensor)

VALUES ($rainfall, '$timeofreading',3)"; // insert the data array into the database

$result=mysqli_query ($link, $query) ;
}

echo "Data has been transferred <br> <br>";
//file_put_contents(sbackupfile, "rainfalll.txt", FILE APPEND | LOCK EX ); // to save the file as a backup - not working currently

$filelink=fopen ($myfile,"w") or die("Unable to open file!"); // should overwrite the file, currently overwriting before uploading into database
fclose (sfilelink);

echo "Nothing in the file"; // advising user there is nothing n the file to download




image18.png
2420 RAFAC Squadron Whitland & Distri ®ROYAL
quadron Whitland & District — 1IRFORCE téelﬁe)ggAeEEIoé

Graphical Representation of Rainfall by Sensors

Graphical Representation of the Rainfall for Sensor 1

- - -
o o
3 o o
° ° ° ° ° < o, E] ] E] > ° > ° ° o
0





image19.png
EI<hl>

Graphical Representation of Rainfall by Sensors

</h1>

<img src="Sensorl.php">

<br><br>

<img src="Sensor2.php">

<br><br>

<img src="Sensor3.php">

<br><br>

<p> Pages under development - please advise member of staff of any issues and thoughts that could help improve the cadet portal </p> <br>

<a href="homepage.php"> Go back Main Menu </a>

B <nav class:

"social-menu">
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1<?

include_once ('phpMyGraphS.0.php');
Scfg ['title'] = 'Graphical Representation
Scfg ['width'] = 1250;

Scfg ['height'] = 300;
Scfg ['title-color'l = '#000000';
//$cfg ['title-font-size'l = 15;

Scfg ['background-color'l] = '#cfe2f3';
Scfg ['average-line-color'l = '#££0000';

include "conninfo.php";

/7

of
/7
/7
/7
/7
/7
/7

Link to library file phpMyGraph 5.0

the Rainfall for Senmsor 1'; // configure, title, width and height
number of pixels horizontally

number of pixels vertically

Title colour

Change title font to 15 not working?

Background colour to light blue

make the average line red

$query="SELECT LinEID,DateiTimE,Rainfall FROM rainfalldata WHERE Sensor = 1 ORDER BY DateiTi_mE AsSC";
$result=mysqli_query ($link, $query); //get data from database

Sdata=array () ;
//5%=0;

while (Sr-mysqli_fetch array (Sresult))
1{
$data[$r["Date_Time"]]=$r["Rainfall"];
//$x++;
-}

ob_clean ();

header ("Content-type: image/png");
Sgraph = new phpMyGraph () ;

//put data into array

Sgraph-> parseverticallineGraph (Sdata, $cfg); //create graph
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Start Date Selection:
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End Date Selection:
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Sensor Selection:

Submit Query || Clear

Pages under development - please advise member of staff of any issues and thoughts that could help improve the cadet portal
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<2
include "conninfo.php";

2>

<hl> Please choose dates and sensors that you wish to see on your graph selection </hl>

<p> <i> All fields must be selected </i></p> <br> <br>

|<form action="TestGraph.php" method="POST" >

Start Date Selection: <input type="date" name="user_input 1"> <br> <br>

<p> <i> Please ensure that tne date format is YYYY-MM-DD for the selection (currently 2019-12-14 to 2019-12-16)</i></p> <br> <br>

| <2
// if(isset($_POST['Startdate'l])) {

// $column=$_POST['Startdate'l; //set the column

//  $query = "SELECT DISTINCT LEFT (Date_Time,10) AS 'RainfallDate' FROM rainfalldata GROUP BY RainfallDate"; // Query to be returned

// $sal = $mysqli_query($link, Squery); // run query
// while ($r = mysqli_fetch array($sql, MYSQLI_ASSOC)) {

2 echo "<br>". $riscolumn] . "<br>";

/7 )

/7 )

/12>

End Date Selection: <input type='date" name="user_ input 3">
<p> <i> Please ensure that tne date format is YYYY-MM-DD for the selection (currently 2019-12-14 to 2019-12-17, always add 1 day)</i> </p> <br><br>
Sensor Selection: <input type="text" name="user_input_2"> <br> <br>

<p> <i> Currently sensor 1,2,3 </i> </p> <br><br>
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1<?  Suil=

_POST["user_input 1"];

$ui3=s_POST["user_input_3"1;

$ui2=_POST["user_input_2"1;

include_once ('phpMyGraph5.0.php'); // Link to library file phpMyGraph 5.0

$cfg ['title'] = 'Graphical Representation of Rainfall as Selected by User'; // configure, title, width and height
$cfg ['width'] = 1250; // number of pixels horizontally

$cfg ['height'] = 300; // number of pixels vertically

$cfg ['title-color'l = '#000000'; // Title colour

//$cfg ['title-font-size'] 15; // Change title font to 15 not working?

$cfg ['background-color'] = '#cfe2f3'; // Background colour to light blue

$cfg ['average-line-color'] = '#ff0000'; // make the average line red

include "conninfo.php";

$query="SELECT LineID,Date_Time,Rainfall FROM rainfalldata WHERE (Date Time between '§uil%' and '§ui33%') AND Sensor = $ui2"; // query from
$result=mysqli_query ($link, $query); //get data from database

Sdata=array () ;
//5%=0;

while (Sr=mysqli_fetch array (Sresult))
1{

$data[$r["Date_Time"]]=$r["Rainfall"]; //put data into array
//$x++;

}

ob_clean ();

//header ("Content-type: image/png");

Sgraph = new phpMyGraph () ;

Sgraph-> parsevVerticallineGraph (Sdata, $cfg); //create graph
//echo Sgraph;|
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Goodbye!

Go back to login page
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S LIEL2
<head>
<meta charset="utf-8" />
<meta name="description" content="Information on Whitland Air Cadets, Sqn 2420">
<meta name="keywords" content="Air, Cadets, Whitland, 2420">
<meta name="author" content="Iscbel Sutcliffe">

<title> 2420 Squadron </title>

<link rel="stylesheet" href="Stylesheet.css">

<link rel="icon" href="Images/RAFAClogo.3pg">
</head>
<body>
| <header>
<div class="SQN2420-brand"> </div>
<div class="RAFAC-brand"> </div>
<p id="SQNHeader"> 2420 RAFAC Squadron Whitland & District </p>
</header>

<2session_start();

$_SESSION["uname

session_destroy () ;

//header ("location:landing.php")
2>

Goodbye! <br><br>

<a href="landingpage.php"> Go back to login page </a>

} <nav class="social-menu">
<a href="https://www.£facebook.com/" target="blank" id="facebook"> </a>
<a href="https://twitter.com/" target="blank" id="twitter"> </a>
</nav>

</body>
</html>




