ACDA5005 – Smart and Connected Devices Report

Introduction
A web interface was developed to allow the end user to login using a supplied username and password. Once logged in, the user would be able to transfer the data from the sensor text files and access a single page that would allow them to run predefined searches, search against text strings and view graphs representing the data. 
SQL design  
A new database was created in mySQL with two tables added.
The first table was named ‘rainfall’ and is used to store the imported data from the three text files supplied. The structure of this table is shown below. The primary key was set to the ID field which had an auto increment set to ensure a unique value was added for each record. A ‘mydata’ field was created with an integer value of 10 for the rainfall data. On reflection, this value could have been reduced to 3 as the rainfall was never over a 3-digit number. A field for ‘thedate’ was created with a timestamp value of 6, and was also set with the update on current timestamp option, which means that the column is automatically updated to the current timestamp when the value of any other column in the row is changed from its current value. The final field was added for the sensor, which was set with an integer value of 10. This was set at a high value to allow many sensors to be monitored in the future. 
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The second table setup was called ‘users’ and was used to store the details of the users logging into the system. The fields created in this table can be seen below. Each user had an ID primary key set against the user details.
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Web Interface Design 
The login page shown below was designed as the landing page displayed to the end users when they accessed the system. A CSS style sheet was used to customise the font and colour of the login page to make it more visually appealing. 
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The user is prompted to login using a HTML form, which asks for a username and password to be entered before clicking on the submit button. On submitting the form, the check.php script is run and checks if the username and password entered were found in the ‘users’ table that was created in the SQL database. If the user and password entered existed, the user would be logged in successfully and notified of this. They would also have the option to navigate to the search page or transfer data from the sensors. If the details entered were incorrect, the user would be informed on this and returned to the login page to try again.  An extract of the script can be seen below.
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Once logged into the system, the HTML page below would be displayed. The user has the option to navigate to the ‘my search page’ or to transfer data from the sensors 
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On clicking the ‘transfer data from sensor’ hyperlink, the transferfromsensor.php script would be run, which would pull the data from the 3-rainfall text into the rainfall table, and clear the data from the files. On completion, the user is informed that the data has been transferred and has been erased, and a hyperlink is displayed allowing them to navigate to the search page.
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The transferfromsensor.php file was created to pull in the data from 3 text files. Three variables called myfile, myfile2 and myfile3 were declared at the start of the script. 
The ‘fopen’ function with the ‘r’ argument was used to check each of the text files can be opened. If not, the user is promoted with “unable to open file!”
The ‘fread’ and ‘fclose’ functions were then used to read the data and close the text file. 
The data was then stored in an array and the linebreaks were cleared off, the line of data read and split into 3 sections, a datastamp added , and then enter into the database. 
The process above was done for all 3 rainfall text files, after which point the ‘fopen’ function with the ‘w’ argument was run to clear the data out of the files. At the end of the script, the user was promoted to say the data had been transferred from the sensors and had been erased. A HTML link was added to allow the user to navigate to the search page.



Extracts from the script are below
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The search page was designed to allow the user to have a single page view of the searches available and to scroll up and down to view the graphs. The search page is shown below
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A free text search query is available with radio selections for ‘sensor’ and ‘date’. This allows the user to enter a specific sensor or date into the search box, with the results being displayed. 
On clicking ‘submit query’ the showdatabase.php script is run. This would take the text entered and radio box selected on the form, and set them as variables $search and $ft. The sql query would then run across all fields within the rainfall table where the field type was as selected and the text was as per the search entered.
The results would be shown which included the ID, mydata, the date and sensor. If no results were found, the user would be shown ‘Sorry, nothing found’. An extract of the script is shown below.
[image: ]
Three predefined searches were created which could easily be run by the user.
Search one was to order sensor data by the date across all three sensors. This would be a useful search, displaying the data from the sensors in date order.
The second search was to order the data by the sensor it came from, grouping the search results by sensor 1, 2 and then 3.
The third result created was to display the day with the maximum rainfall across all the sensors. This was a very useful search, which could be run as and when the sensor data is imported and changes. 
The results were displayed to the user on screen and included all the fields in the table. The MAX query was used in SQL to determine the maximum value from the ‘mydata’ field. The ID, data, date and sensor with the maximum value were then displayed to the user. Extract from the php code is below.
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[bookmark: _GoBack]Finally, three graphs were created using phpMyGraph to provide the user with a visual interpretation of the data collected from the sensors. Each graph used was styled individually to give a varying array of data representation from sensors 1, 2 and 3 
The first graph was a column graph and displayed the data from sensor 1, providing the sensor data reading as the Y axis and the date as the X. 
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A separate script was created for each graph and configuration settings were set which included the title, width and high of the graph. The coninfo.php script was included to connect to the database. A SQL query was run to select the data from the rainfall table where the sensor was 1, 2 or 3. The data was stored in an array and the graph was then plotted onto a png image using the phpMyGraph script. A link to the graph image files were created on the search page so that the graphs were displayed under each other.
Vertical polygon graph and line graphs were used for sensor 2 and 3.
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td<?include "coninfo.php"; //connect database
Smyfile="rainfalll.txc”;//mame of first file

Smyfile2=rrainfall2.txt”;//name of second file
$myfile3="rainfall3.cxc”;//name of third file

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

Sdata=fread ($filelink, filesize($myfile));//read entire file

folose (Sfilelink);//close the files

Sincoming=array () ;
Sincoming=explode (chr (13), $data) ;

$length=sizeof ($incoming) ;//how big is the array?

Stempdata=array () ;

for ($x=0; $x<Slength; Sx++)

B¢

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

Stempdata=explode (" ", $incoming[$x]);//split current line of data that has been read into 3
Stimeofreading=Stempdatall].” ".Stempdatal2]://stick datestamp back Together in one variable ($timeofreading)
Srainfall=trim($tempdata(0]);//rainfall reading

Squery="INSERT INTO rainfall (mydata,thedate, sensor)
VALUES (§rainfall, '$timeofreading’, 1) ";

Sresult-mysqli_query ($link, Squery) ;
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Sfilelink=fopen (Smyfile, "w");//wipes the rainfall file 1
S$filelink=fopen (Smyfile2, "w") ;//wipes the rainfall file 2
Sfilelink=fopen ($myfile3, "w") ;//wipes the rainfall file 3

echo "Data has been transferred from sensors”;
echo "<bz>T;
echo "The data has been erased from the sensors™

2>
Kidoctype neml¥
J<neml>
<nead></nead>
] <body>
<br><br>Click <a href="entersearch.php’>here </a>to return to search page<br>
</form>
</body>

</ntmi>
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include "coninfo.php!

$search=§_POST ["mysearch”];
$ft=g_POST["fielatype"];

Squery="SELECT * FROM rainfall WHERE $ft like '$search'";
Sresult=mysqli_query (Slink,Squery); //run whichever query was appropriate
Snumrows=mysqli_num_rows (Sresult);//how many rows were found?

£ ($numrows==0) //none found

10

echo "Sorry, nothing found";
)
else  //print out rows found |
10

while (Sr-mysqli_fetch_array (Sresult))
i

echo Sr[rian]." "

echo $r["mydata"].” ";

echo Sr{"thedate™].” ";

echo $z["sensor”]."<]
0
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$query="SELECT MAX (mydata)as themax, id, mydata,thedate,sensor FROM rainfall";
Sresulc-mysqli_query ($1ink, Squery) ;

Sremysqli_fetch array(Sresulc);
P -

echo $r("ia"].” ";
echo $r["mydata”].” ;
echo $r["thedaten].” ";
echo $r["sensorn]."<br>";
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include "coninfo.php";
Sun=5_POST ["username"];
$pu=5_POST ["password”];

Squery=MSELECT * FROM users WHERE username like 'Sun’
AND password like 'Spw'"

Sresult-mysqli_query (S1ink, Squery);
Snunemysqli_num_rows (Szesult);//now many rows found?

Af ($num==1)//10g person in

¢

$_SESSION["uname"]=Sun;//set session

echo "Thank you for logging into the page<br><br>";
mentersearch.php\">Go to my seazch page</a><br>";

"transferfromsensor.php\">Transfer data from sensor</a>";

B
else//don't log them in
¢

echo "sorry, wrong details";?>
<br>

<a href="landing.php">Try again</a>
] <





