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Visualisation of IoT data
Introduction
The aim of this report is to take the reader through the steps that were taken to create an IOT program. The purpose of the program is to read data from sensors recording the date, time and amount of rainfall data and input it into a database using PHP coding.
The second part of the program is to display the data that was imported into the database in form of text output onto a page and in a visual graph in order to make sense of the data and be able to read it easier.
In order for the user of the program to use the search functions, they will need to click on the buttons to execute the search.

Creating the database
In order for everything to work, a database must be set up with appropriate names for each table and rows with in. In addition to that, the correct attributes must be assigned with one row becoming the primary key.
After setting up the WAMP server and navigating to localhost within the browser, there are two options to select from; MariaDB or MySQL. In order to proceed, one of these must be selected for the database to be created in.
The database for the tables to created in that was selected for this IOT was MySQL and the reason for that was due to an error message that was received in MariaDB preventing the creation of the database
[image: C:\Users\Name\Desktop\2020-02-23 12_25_31-localhost _ MariaDB _ phpMyAdmin 4.9.2.png]

To get around having to select MySQL every time when navigating to localhost, MariaDB can be disabled from becoming active a the log in page by right clicking on the WAMP server icon in the notification area tray, selecting WAMP settings and then clickin on Allow Maria DB. This will remove the green tick from next to it.
[image: ]

Database table and row setup
In this next step, a table and 3 rows need to be set up to allow the importation of the data from the sensors and for the data to be imported into the correct rows in the table.
The table was named rainfalldata with each of the rows setup looking like the below:
[image: ]
As you can see, id has the yellow key next to it. This allows this row to be come the primary key in the table with auto_increment to allow the database to automatically assign the id to the data when imported sequencially. A defaul allocation of 11 characters was left to be assigned to it as in this case of the database being purely for testing purposes, data redundancy isn’t an issue. The same goes for the rest of the rows.
Int stands for integers as the data that is to be imported into this type of row is going to be numeric only.
Thedata was set to timestamp as the data imported into this field is going to in a date and time format.
For the log in page, the set up below:
[image: ]
Again, the ID as the main primary key with auto increment but this timethe username and password feilds have been selected with a type varchar and this is because usernames and passwords can contain both numeric and text.

Data importation from the sensors
To import the data from the text file containing the sensor number, date and time of the rainfall with the rainfall amount, the correct PHP code needs to be executed. This can be done by entering the URL of the file into the web browser and hitting enter. 
This php file is called transferfromsensor.php
[image: ]
Transferfromsensor.php

Above in the image is the PHP code responsible for importing the data from the text file.
When the code is executed, it looks for a file called coninfo.php. in this file, it includes that name of the database that the data needs to be imported into.
If it cannot find it, it will display the message unable to open file. This could be because the name of the databse is either incorrect or not included at all.
[image: ]
Above is the coninfo php file. It is refering to localhost as the server where the datase runs from and includes the userame and password to be able to connect to the datbase.
Going back to transferfromsensor.php, the code lists the name of the text document to look for which is called rainfall.txt and tells it which table and rows to insert the data into.
Once the data is imported, it will display a message to indicate it has been compelte. To confirm it was completed, head back to the database to check if the data is there.
In order to import all data from all 3 sensors, a copy and paste of the code was made 2 times and then the txt file changed from 1 to 2 and then 2 to 3. The sensor number was also adjusted so that it assigns the correct data against the correct sensor.
[image: ]
[bookmark: _GoBack]This code here also removed the data from within the text files as required in the assignment to allow for further importation of data from the sensor

The log in page
The log in page is a measure of security to only allow the user with the correct details to log in and run the searches provided.
[image: ]
Above is the page to display the log in, below is the log in page with the password field not displaying the password
[image: ]
If the incorrect details are entered, this is displayed
[image: ]
Clicking on try again will return back to the log in page.
[image: ]
This is the landing.php page that launches a session and the type= for the password is allowing the entry to hide what is being typed.
The form is looking for another php document called checklogin.php this page runs the checks to see if the password and username is correct and if not, display the message:
[image: ]

The search functionalities
in this section, the user is provided with function searches to filter data into a graph.
[image: ]





Display all
[image: ]
[image: ]
This code is looking at a file called phpMyGraph5.0.php and this file allows the graph to be displayed by using a library file.
The rest of the code is simply displaying all the data onto a graph. This is beneficial to give the user an overall look at the raw data collected before filtered.









Highest to lowest
Below is the image of the data from highest to lowest and the code used to display it.
[image: ]
This data allows the user to see when the highest rainfall occured and could benefit them in any research needed.
[image: ]
An SQL query is used here to select everything in the table and order it by descending order

Select sensort to show data from
In this section, we ask the user to input which sensor to display the data for in particular. This is also done by an SQL query below:
[image: ]
Here we are using a userinput to allow the user to input an entry from 1, 2 or 3 so that it brings back the data from that particular sensor
[image: ]
The benefits of being able to display data for a particular sensor is because the sensors may be located in different areas apart from eachother and this can help show which sensor calculates the most or least rainfall in those areas.

Display in Ascending order
To display in ascending order, the query will need to be amended to state DESC in stead of ASC as done in the first search above.
[image: ]
[image: ]
Lowest to highest
The reason this search function was used is to provide the user with information on when the lowest and highest rainfall occurs so that they could use it for research purposes if they wanted to.

End of report
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El<?include "coninfo.php";//connect to database
smyfile="rainfalll.txt";//name of file

$filelink=fopen ($myfile, "r")or die("Unable to open file!");
$data=fread($filelink, filesize ($myfile));//read entire file
f£close ($filelink);//close the file

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

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

for ($x=0; $x<§length; $x++)
B {

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

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

$query="INSERT INTO rainfalldata(mydata,thedata,sensor)
VALUES ($rainfall, '§timeofreading',1)";

$query;

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

}

smyfile="rainfall2.txt";//name of file

$filelink=fopen (Smyfile, "r")or die("Unable to open file!");
Sdata=fread ($filelink, filesize ($myfile));//read entire file

f£close ($filelink);//close the file
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<2php
$strserver="localhost";
$strDatabase="tarig";
$strUser="root";
$strewd= // Leave blank for WAMPServer

// CHANGE TO YOUR DATABASE NAME HERE

$link=mysqli_connect ($strServer, $strUser, $strPwd, $strDatabase)or die("Could not open database");
2>
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SmyFile = "rainfalll.txt";
SmyFileLink = fopen (SmyFile,
£close (SmyFileLink) ;

SmyFile = "rainfall2.txt";
SmyFileLink = fopen (SmyFile,
£close (SmyFileLink) ;

SmyFile = "rainfall3.txt";
SmyFileLink = fopen (SmyFile,
£close (SmyFileLink) ;

W)

)

)

or die("can't open file");

or die("can't open file");

or die("can't open file");
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<«

C @ localhost/landing.php
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Welcome, please log in...
Username: |guest
Password: sesssess

‘Submit
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Sorry, wrong details
Try again




image11.png
<?session_start();?>
<html>

E<head>

</head>

Hi<body>

<?4if (@$_SESSION["uname"]
{

echo "<hl>Welcome ".$_SESSION["uname"]."</h1>"
echo "<a href='logout.php'>Log out</a>";

)//logged in

}

else//not logged in

{2>

<hl>Welceme, please log in...</hl>

FI<form action="checklogin.php" method="post">

"text" name="username"><br><br>
"password" name="password"><br><br>

Username: <input typ
Password: <input typ:

<input type="submit" value="Submit">
</form>

=213

</body>
</html>
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<?session_start();//start or access existing session
include "coninfo.php";
$un=$_POST ["username”];
$pw=$_POST["password"];

$query="SELECT * FROM accounts WHERE username = '$un’
AND password = '$pw'";

$result=mysqli_query ($link, Squery);
Snum=mysqli_num_rows (Sresult);//how many rows found?

)//log person in

$_SESSION["uname"]=$un;//set session
echo "Thank you for logging in!<br><br>";
echo "<a href=\"mainpage.php\">Click here to begin your search</a>";

}

else//don't log them in

B{

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

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

2>
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Click here to display all rainfall data| Submit
To sort rainfall by highest to lowest. click here: | Submit
show data from sensor: Submit
Click here to display rainfall lowest to highest| Submit

Log out
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BI<?
include_once ('phpMyGraphS.0.php'); // Link to library file phpMyGraph 5.0

Scfg ['title'] = 'All rainfall'; //Configure, title, width and height
$cfg ['width'] = 1250; //number of pixels horizontally
Scfg ['height'] = 300; //number of pixels vertically

include "coninfo.php":
query="SELECT id,mydata, thedata, sensor FROM rainfalldata";
STesult-mysqli_query (SIInK, SqUery) GeTt data from database

(5r=mysqli_fetch array (Sresult))

$data[$r("id"]]=$r["mydata"]; //put data into array
}

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

Sgraph-> parseverticalColumnGraph ($data, $cfg); //create graph
2>
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B<?
include_once ('phpMyGraphS.0.php'); // Link to library file phpMyGraph 5.0

Scfg ['title'] = 'My Graph'; //Configure, title, width and height
$cfg ['width'] = 1250; //number of pixzels horizontally
Scfg ['height'] = 300; //number of pixels vertically

include "coninfo phpn:

query="SELECT id,mydata, thedata, sensor FROM rainfalldata ORDER BY mydata DESC";

Tesult-mysqli_query (S11nK, SGUery) s Get data from database

Sdata=array () ;
$x=0;

while (Sr-mysqli_fetch array (Sresult))
=
$data[$r["id"]]=$r["mydata"]; //put data into array

}

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

Sgraph = new phpMyGraph () ;

Sgraph-> parseverticalColumnGraph ($data, $cfg); //create graph
2>
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B42%ui=5_GET["userinput"];
include_once ('phpMyGraphs.0.php'); // Link to library file phpMyGraph 5.0

Scfg ['title']

"My Graph'; //Configure, title, width and height

$cfg ['width'] = 1250; //number of pixzels horizontally
Scfg ['height'] = 300; //number of pixels vertically
rcke- & —phrs

query="SELECT id,mydata, thedata,sensor FROM rainfalldata WHERE sensor =$ui";
B = = 7 7

Sdata=array () ;

$x=0;

while (Sr-mysqli_fetch array (Sresult))
=
$data[$r["id"]]=$r["mydata"]; //put data into array

}

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

Sgraph = new phpMyGraph () ;

Sgraph-> parseverticalColumnGraph ($data, $cfg); //create graph
2>
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1<?

include_once ('phpMyGraphS.0.php'); // Link to library file phpMyGraph 5.0
$cfg ['title'] = 'My Graph'; //Configure, title, width and height
$cfg ['width'] = 1250; //number of pixzels horizontally
Scfg ['height'] = 300; //number of pixels vertically
include "coninfo.php";
$query="SELECT id,mydata,thedata, sensor FROM rainfalldata ORDER BY mydath asc 'f;

Sresult-mysqli_query ($link, $query) ; //get data from database

Sdata=array () ;
$x=0;

while (Sr-mysqli_fetch array (Sresult))
1{
$data[$r["id"]]=$r["mydata"]; //put data into array

-}

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

Sgraph = new phpMyGraph () ;

Sgraph-> parseverticalColumnGraph ($data, $cfg); //create graph
2>




image21.png
ty Graph





image1.png
phpMyAdmin
I-Y TIarT)

Current server:

MariaDB v
Recent Favorites
8 New

F#L1J information_schema
#00 test

) Databases L] SQL (g Status = Export

Databases

5 Create database @

tariq | latin1_swedish_ci
Database Collation Action
information_schema  ut8_genera1_ci a5 Check privileges
test 1atind_sweaisn_ci a5 Check privileges
Total: 2 1ating_suedish_ci

[ Import J* Settings

&)

Variables

Charsets

(% Engines

044 - Access denied for user "@localhost to
database ‘ta

# Plugins

/. Note: Enabling the database statistics here might cause heavy traffic between the web server and the MySQL server.

« Enable statistics




image2.png
O — Y —
v Vituatosts sut-menu
F—
Do check Viualostdefntions
Do check duplcate ServerName
Allow Vialbost locl 1P oters than 127
 Alow ysaL

/P
Wampsei& Homepage o sarp

¥ Stow PrgMyAdin n Mens
S adminerin Menu

Bacup hosts e
¥/ Clean og fles automatcally

 Number of ines befor ceaning - 1000 »
» Number ofines e caning - 50 »
 Cleanmp directony utomatcaly
) Number of s etorecieaning - 1000 »
ot R Cabforeuger

Do verty PATH
DoraxvertyTID
Do o verty st e





