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[bookmark: _Toc34397846][bookmark: _GoBack]1 Task - Visualisation of IoT Data
Using the supplied text files of data, representing rainfall over a range of dates and sensors, write the data to a database and create a web interface to access and query the data.
[bookmark: _Toc34397847]2 The Database
The relevant tables within the database are:
Users:
Authorised users:
[image: ]
Rainfalldata:
Data downloaded from sensors:
[image: ]
[bookmark: _Toc34397848]3 Security
Users must log in using details that are checked against the ‘users’ database. Whilst in development the POST instruction is used to pass data. This is not secure and once live the more secure GET command would be used.
[bookmark: _Toc34397849]4 The Pages
Hyperlinks are included below to enable reader to access the PHP code relating to the page. 
[bookmark: _Toc34397850]4.1 Initial Logon
Rain_landing collects the logon details and checks whether they are authorised:
[image: ] [image: ]
This page if you need to log in			This page if you are already logged in

Details entered are checked on checkrainlogin
If you failed to enter correct details you are notified and invited to try again:
[image: ]

Passing the logon check:
[image: ]

[bookmark: _Toc34397851]4.1.1 Data Transfer
A manual option as users may be using the database for periods where updates are not convenient, so transferring data automatically is not appropriate. 
The option to run the transfer appears on several of the pages as user may wish to update.
Runs transferfromsensor. If there is no data there will be an error, but if data is transferred:
[image: ]
[bookmark: _Toc34397852]4.1.2 Log Out
No automatic time out set so logout is manual. Uses php page logout.



[bookmark: _Toc34397853]4.2 Queries

[image: ]
[bookmark: _Toc34397854]4.2.1 Search Data
Uses datesearch_radio to collect data and pass it to new_checkdates_radio to run the queries:
[image: ]
Leaving ‘Date From’ field empty will default the search parameters to the start of the data.
This search will return data up to 01/03/2020, for all sensors, in order of highest to lowest rainfall:
[image: ]
[image: ]
This search is looking at 15/12/2020 only and returning data in rainfall order, highest to lowest:
[image: ]
[image: ]
Failing to enter a ‘Date To’ will error:
[image: ]
Bottom of the page has a choice of menus and queries:
[image: ]
[bookmark: _Toc34397855]4.2.2 Wettest Day
No choices or options available and the menu option goes straight to wettest_day:
[image: ]


[bookmark: _Toc34397856]4.2.3 Highest Reading
There are no choices or options available and the menu option goes straight to maxrainfall:
[image: ]

[bookmark: _Toc34397857]4.3 Graphical Analysis
Graphs menu option takes you to graphs_landing:
[image: ]
The four options post data to different pages:
All sensors: graphspage
[image: ]

Sensor 1: graph_datesearch
[image: ]

Sensor 2: s2_graph_datesearch
[image: ]

Sensor 3: s3_graph_datesearch
[image: ]



[bookmark: _Toc34397858]5 The PHP
[bookmark: _Toc34397859]5.1 Banner
Common to every page except graphs:
[image: ]
Pages needing standard background include:
include "banner.php";

[bookmark: _Toc34397860]5.2 Conninfo
Required on any page that queries the database as it defines what database to connect to:
[image: ]
Pages connecting to database will include:
include "conninfo.php";

[bookmark: rain_landing][bookmark: _Toc34397861]5.3 Rain_landing
Check to see if user has an active session:[image: ]
If no active session, check their details by posting the data:[image: ]

[bookmark: checkrainlogin]

[bookmark: _Toc34397862]5.4 Checkrainlogin
Collecting data entered on previous page and checking against the database table ‘users’:
[image: ]
If they pass they are passed to the initial menu options. If they fail to pass they are notified:
[image: ]

[bookmark: transferfromsensor][bookmark: _Toc34397863]5.5 Transferfromsensor
Read file:
[image: ]
Basic error message if the file cannot be accessed, and the program will stop/die:[image: ]
The data comes in as a string so needs splitting into sections:
[image: ]

Data is inserted into table rainfalldata.
Each sensor has a different name in $myfile (name of file) and a different sensor number.
The last line here defines the sensor as ‘1’, because that data is not transferred from the file so needs adding:
[image: ]
The data file will be used repeatedly so needs to be cleared of the data that has been transferred:
[image: ]

[bookmark: logout][bookmark: _Toc34397864]5.6 Logout
Session username is removed, session is destroyed, user is redirected:
[image: ]

[bookmark: wettest_day][bookmark: _Toc34397865]5.7 Wettest_day
Static query that uses all data.
Selects top result only. 
Not be a true representation as several days may have the same rainfall:
[image: ]

[bookmark: maxrainfall][bookmark: _Toc34397866]5.8 Maxrainfall
Static query that uses all the data.
Selects top result only.
Not be a true representation as there may be several days/sensors that have same reading:
[image: ]
This code is repeated on pages that display a time stamp. It crops the seconds off the time stamp by converting string to time, then defines how data is to be displayed:
[image: ]Information is displayed using a mix of PHP and HTML:
[image: ]

[bookmark: Datasearch_radio][bookmark: _Toc34397867]5.9 Datasearch_radio
HTML page posting to NEW_checkdates_radio:
[image: ]

[bookmark: New_checkdates_radio][bookmark: _Toc34397868]5.10 New_checkdates_radio
Defining variables for incoming data:
[image: ]
Using switch to select query to run:
[image: ]
Cases defined by the sensor selected:
[image: ]
The sensor seemed the most logical option to build the query from:
Dates are already a search option
Rainfall is changing all the time
Case w (all sensors):
[image: ]
Select all the data from database table rainfalldata, where the date is between the ‘date from’ and ‘date to’, order by the chosen option (date, sensor, rainfall), sort by chosen option (ascending or descending).
Break out of program.
Case x (sensor 1):
[image: ]
As case w, but with the sensor specified.
Cases y and z are the same as case x, with sensor number changed.
Create table to display array in:
[image: ]
Crop date, define it as a variable:
[image: ]
Define data to display. Date is variable defined above:
[image: ]
Menu Options:
[image: ]

[bookmark: graphs_landing][bookmark: _Toc34397869]5.11 Graphs_landing
HTML page posting to required pages:
[image: ]
[bookmark: graphspage]
[bookmark: _Toc34397870]5.12 Graphspage

[image: ]
S1_rainfallgraph:
Static data – no search criteria.
Set up the graph:
[image: ]
Query data and put it into array:
[image: ]
Create graph. A column graph was chosen as it looks like cylinders of water:
[image: ]
S2_rainfallgraph and S3_rainfallgraph are same, with changes to sensor definition.

Sensor specific graphs with date search:
graph_datesearch and s2_graph_datesearch and s3_graph_datesearch:
These are all the same code, with changes made to sensor definition and the page data is posted to:
[image: ]
[bookmark: graph_datesearch][bookmark: _Toc34397871]5.13 Date select and create graph:
[bookmark: graph_sensor1_search][bookmark: s2_graph_datesearch][bookmark: s3_graph_datesearch]graph_datesearch posts to graph_sensor1_search
s2_graph_datesearch posts to graph_sensor2_search 
s3_graph_datesearch posts to graph_sensor3_search
There are all the same, with changes made to define sensor:
Set up the graph:
[image: ]
Select the data between dates. Note ‘INTERVAL 1 DAY’ which adds 1 day to date – SQL will otherwise use the ‘date to’ as the end point and exclude it from the search:
[image: ]
Create the array, crop the date, display graph:
[image: ]
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<body bgcolor=adesde>

<n1>UR Rainfall Database</nl>
<nr>
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//this is making the connection to my database and is required on any page that will be querying database
:  // my dacabase name

S1ink-mysqli_connect ($svrServer, SstrlUser, Ssvrbud, $avrbatabase) or die("Could not open database™
£
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<71f(E3_SESSION(["uname"]
«

")//check if user already logged in, in which case display their logon name

echo "<hl>Welcome ".$_SESSION["uname"]."</hl>";//display the users log on mame if session still live
echo "<a href='logout.php'>Log Out</a>"
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|<form action="checkrainlogin.php" method="post"><!--post entered data to checkrainlogin.




image30.png
$un=_POST["username"];//data submitted from rain_landing
$pw=$_POST ["password”] ;

Squery=MSELECT * FROM users WHERE username like 'Sun’
AND password like 'Spw'";
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else//dont log them in
¢
echo '<img src="hal.png">';
echo "<br>t;
echo '<bz>'
echo '<bz>!
©echo 'USERNAME OR PASSWORD NOT RECOGNISEDS/br></br>
<a href="rain_landing.php">Click here to try again.</a>

//1ink to return login page
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fmyfile=rzainfalll.cxc";//name of file




image33.png
$filelink=fopen ($myfile,"r")or die("Unable to open file!™);
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$incoming=array ()
Sincoming=explode (ohr (13), $data) ;

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

Stempdata=array () ;

for ($x=0; $x<S1ength; Sx++)

it

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
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$query="INSERT INTO rainfalldata(mydata,thedate,sensor)
VALUES (§rainfall, '§timeofreading’,1)".
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$filelink=fopen($myfile,"w"); //opens and closes the file again, which emptys it leaving it ready for new data
)
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$_SESSION["uname"]="";//set to empty

session_destroy () ;//zemove session

header ("location:rain_landing.php");//redirect automatically
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$query="SELECT SUM(mydata) total, CAST(thedate AS DATE) date FROM rainfalldata GROUP BY date ORDER BY total DESC, date DESC LIMIT 1";
//total the rainfall data for each date, order the result by rainfall sum descending chen date descending, limic result to one item,
/50 zeturn will be the highest daily rainfall sum.
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$query="SELECT * FROM rainfalldata ORDER BY mydata DESC LIMIT 1";
o ettt St e S ey G Do e B T a2z
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r["thedate"];//cropping the seconds off the date stamp. not essential but looks better
treotime (Sdt) ;
Sdt=date ("d-¥-y H:i",SdT);
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echo '<brn';

echo "The highest reading was on ".§At . " when there was " . $r["mydata’

mm, recorded by " . "sensor " . $r["sensor™
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Enter dates to search between:

<br>
<br>

<fomm action="NEW_ checkdstes radio.php" method='post'> Ki—- Gefining where to post the data 3

<inpuc
<inpuc

<inpuc
<inpuc
<inpuc
<inpuc

<inpuc
<inpuc
<inpuc

<inpuc
<inpuc

type="date”
type="date”

radio”
type="radio”
radio”
radio”

type="radio”
radio”

radio”

radio”

radio”

datefron”> Date From (leave field blank to search from start of records)<br>
‘dateto"> Date To<br>

name="fieldtype" value="w" checked="checked"> ALl Sensors<br><!-- checked defines what option is chosen by default
name="fieldtype” value="x"> Sensor 1<br>

name="fieldtype" y"> Semsor 2¢br>

name="fieldtype" 27> Sensor 3<brs<br>

"thedate" checked="checked"> Date<br>
"sensor"> Sensor<br>
"mydata"> Rainfall<br><br>

name="arrange" value
name="arrange” valu
name="arrange” valu

name="sort" value:

ase" checked="checked"> Ascending<br>
‘desc"> Descending<br><br>

name="sort" value:
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;_POST ["datefrom"”]
_POST ["dateton];
$sensor_value=$_POST['fisldcype'l;
Sarrange_value=§_POST['arrange’];
$sorc_value=$_POST['sort'l:

// section defining variables for the data that has been imported from datesearch_radio
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switch ($sensor_value)

=Mt

Squery="SELECT
break;

Squery="SELECT
break;

case 'y
Squery="SELECT
break

Squery="SELECT
break;

/1 see report

FROM

FROM
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FROM
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rainfalldata
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for info
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<input
<inpuc
<inpuc
<inpuc

‘type="radio"
type
type
type="radio”

radio”

radio”

value="z"> Semsor 3<br><b
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$quer 'SELECT * FROM rainfalldata WHERE thedate BETWEEN '$search1’ AND
DATE_ADD( $search2’, INTERVAL 1 DAY) ORDER BY {Sarrange_value} ($sort| value}";
break;
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$quer ELECT * FROM rainfalldata WHERE thedate BETWEEN '$search1’ AND
DATE_ADD(Ssearch2’, INTERVAL 1 DAY) AND sensor=1 ORDER BY {Sarrange.value}
(ssort_value)";

break;
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// create a table to display the data in
echo "<table style :50%;border:1px solid black; border-collapse: collapse; text-alignicenter;\">";
echo "<tr><th>Sensor</th><th>Time</th><th>Rainfall (mm)</th></tr>";

while (Sz-mysqli_fetch array(Sresult))
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r["thedate”];
trtotime (Sdt);  // crop date to make it easier to read
Sdv=date ("d-¥-y H:i",SdT);
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echo "<trsT,
echo "<td style=\"width:50%;border:lpx solid black; border-collapse: collapse; text-align:center;\">" . §r["sensor"] . "</td>",
echo "<td style:

"widch:50%;border:1px solid black; border-collapse: collapse; text-alignicenter;\">" . §dt . "</td>";
"widch:50%;border:1px solid black; border-collapse: collapse; text-alignicenter;\">" . §r["mydata”] . "</td>"
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2>

<br>
<a href="queries_landing.php">Return to Queries Menu</a><br>
<a href="graphs_landing.php">Graphs Menu</a><br>
<a href='logout.php'>Log Out</a><br><br>

<«
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‘echo"GRAPH VIEWS<br><br>";?>
<a href="graphspage.php">All Sensors</a><br><!

2 static search that queries the entire database

<a href="graph_datesearch.php">Sensor 1</a><br><!-- these are sensor specific searches -->
<a href="s2_graph datesearch.php">Sensor 2</a><br>

<a href="s3_graph_datesearch.php">Sensor 3</a><br><br>

<nr>

<br>

OTHER MENUS<br><br>
<a href="transferfromsensor.php">Run Data Transfer</a><br>
<a href="queries_landing.php">Queries Menu</a><br>

<a href='logout.php'>Log Out</a>
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<

runs the three graph queries below and embeds them in a page as images

<nl>Graphs - All Sensors</nl>

<img sre="si_rainfallgraph.php" width=
</br></br>

800">

<img src="s2_rainfallgraph.php" width="800">
</br></br>
<img src="s3_rainfallgraph.php" width="800">
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7/ sensor 1 only
include_once (*phplyGraphs.0.php'); // Link to library file phpMyGraph 5.0 which is one of several php graph files available

Scfg ['title'] = 'Semsor 1'; //Configure title

Scfg ['widch'] = 1250; //width in number of pixels horizontally
Scfg ['height'] = 500; //height in number of pixels vertically
Scfg ['title-color'] = '$000000";

Scfg ['background-color'] = #cccect!;

Scfy ['average-line-color'] = '#000000°;
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include "conninfo.php”;
Squery="SELECT * FROM rainfalldata WHERE sensor-l order by thedate";//defines the semsor to query
Sresult-mysqli_query ($1ink, Squery) ; //get date from database

Sdata-
sx=0;
while ($r = mysqli_feteh array ($result))

rray();//put data into array
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header ("Content-type: image/png");
Sgraph = new phpMyGraph () :
Sgraph-> parseVerticalColumnGraph (Sdata, Scfg); //create column graph
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<n3>View Search Results on Graph for Semsor 1</h3>

Enter dates to search between:
<br>
<br>

<form action="graph_sensorl search.php" method="post> <i-- defines the page to pass the data to
<input type="date’ name='datefrom’> Date From (leave ficld blank to search from start of records)<br>
<input type="date" name="dateto"> Date To<br><br>

<input type="submit">
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// picks sensor 1 only

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

Scfg ['title'] = 'Sensor 1'; //title
Scfg ['widch'] = 1250; //width in number of pixels horizontally
Scfg ['height'] = 500; //height in number of pixels vertically
Scfg ['title-color'] = '$000000";

Scfg ['background-color'] = #cccect!;

Scfg ['average-line-color'] = '#000000
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include "conninfo.php";

_POST["datefrom"];//collect the incoming data and post as a variable
_POST ["datetor] ;

Squery="SELECT * FROM rainfalldata WHERE senso
Sresult-mysqli_query ($1ink, Squery) ;

1 AND thedate BETWEEN '$searchl' AND DATE_ADD(*S$search2’, INTERVAL 1 DAY) ORDER BY thedate";

Snumrows=mysqli_num_rows (Sresult);
1f (Snumrows==0)
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Sdata=array ()

sx=0;

Tue (sx = mysqli_fetch_array(Sresult))
[l

Sdt=$z["thedate"];

Sat=strtotime (dt) ;

Sdt=date ("a-M-y H:i",$dt);

Sdatal$dc] = $r("mydaca”l;

3

header ("Content-type: image/png”):
Sgraph = new phpMyGraph ()
Sgraph-> parseVerticalColumnGraph (Sdata, Scfg):
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