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Data Overview/Aggregation
The overview section is an area where relevant information and aggregated data is shown for all the rain sensors. It includes a total count of all the recorded precipitation for all the rain sensors, an average figure for each recorded precipitation figure and it shows the wettest day and driest day recorded, with the date and the location name. The total count and average figure use the SUM() and AVG() functions in their SQL query to find the figures. The wettest and driest day use a SUM() function on the precipitation data, and a CAST() function on the date to normalise it as the date field is a DATETIME data type, and records the time too. 
With this, we can then using a grouping method (GROUP BY function) to have the SUM() function count the values against each sensor for the whole day, and then use LIMIT to return one row of data and an ORDER BY clause to have the highest or lowest calculated value appear. The reason why I decided to show static figures of data from the database is to give the user a snapshot of desired information that would require the user to manually search the dataset in the table. 
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Above: Wettest day query with annotations for the query
Data Table and Filtering
The data table will always return an initial dataset on page load of every row of sensor data if the filtering form has not been posted. This is controlled by a script called getbasequery.php. If the form has been posted, the application appends on from that original query to add WHERE conditions programmatically. The three filtering elements on the form are selecting the location, selecting the date from and selecting the date to. The locations are controlled by a select box where multiple can be selected, so the code does a for loop through the posted variable and adds it to an IN() statement to allow for all selected to be searched. 
The dates are compared with either a greater than or equal to, or a less than or equal to statement. Each time the query is run, another query is triggered which gets a count of how many rows are returned by using the conditions of the first query. Why I choose this solution is because it allows the application to manage the queries and it does not rely on writing prepared statements, only writing what is needed.
Below: Flowchart of the query filter search functionality
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Graphs
Visualising the data from the rain sensors was a requested feature of the application, so I elected to use graphs to do so. There were two main options for the graphs and their usage in the application: to either have them form-created like the data table in index.php, or to have them set against a specific location ID and display the data for that location only on locationdetails.php. I choose to use the latter method, as I felt the graphs could become too cluttered if too many data sources and points were added, whereas on a table, each row and each rain sensor is given an equal amount of space, making it easier to read and interpret for the user.
The graph library that is used for the web application is phpMyGraph. phpMyGraph is a lightweight graph creation library which takes arrays of data from a data source and plots them against pre-defined graphs. It only requires a few code-defined properties to produce a graph (height, width), and can plot an x-axis with concurrent data against the internal graph data (e.g. using the date of the recorded precipitation as a plot to visualise when it was recorded). The graphs I elected to use were line graphs, column graphs and polygon graphs. Line graphs allow for points to be plotted against a y-axis range of values to see the gradients between each reading, and column graphs are better at showing the value amount in a bolder, more visual setting. Polygon graphs are like column graphs but combine a gradient view like a line graph.
I did look at alternative graphing utilities for the application other than phpMyGraph. The main one that I considered was Google Charts. Google Charts is a JavaScript-controlled web plugin created by Google where you can create graphs using JavaScript scripts on web pages. It works in a similar way, as you define a dataset and a type of graph, but instead of returning a generated image file like phpMyGraph, Google Charts binds the returned graph to a div element on the page and is also interactive with clicks, hovers and other user-interacting elements.
[image: ]
Above: Line graph from the application
Sessions and User Login
The application can only be accessed via a valid user account and having the account details verified using the login.php page. The supplied login credentials are posted to attemptlogin.php where they are verified. First, the username is queried against the login table in the database to see if an account exists, and a password is then returned. The passwords in the database have been hashed using a 128-bit encryption function for increased security of user data. Increased security measures have also been added to the login.php form, where the supplied data is stripped of any characters which may cause a SQL injection attack by escaping the query string. The supplied password and the returned one are compared using the password_verify() function, and if they match, the user is stored in the $_SESSION() superglobal and is redirected. All pages “inside” the application query the session user by using session.php.
Conclusions and Suggestions for Improvements
In conclusion, I believe the web application has the functionality that satisfies the specification outlined and I have made suitable decisions relating the functionality for the user and on solving issues with creating these solutions. The application shows “plain” data from the database in the tables and graphs, but also aggregated and specific examples in the overview. The login form is secure and can oversee access to the application in an efficient manner.
As for improvements to the application, I would first suggest that a pagination feature be added to the table. There are currently 84 rows of rain sensor data in the table, and the data table on index.php is quite long. A pagination will allow the user to view a small section at a time and reduce the need to scroll vertically between the end of the data set and the form to filter the data. 
Another solution I would want to include is having the graph scripts accept a parameter on the location ID. All the other scripts work off the function of using $_GET to retrieve the posted location ID in order to run queries, but the scripts use hard-coded values and a file structure. The issue with the current configuration is that any code changes mean it must be repeated three times, which can be unmanageable, especially if the amount of rain sensor locations grow in number.
The final suggestion and change I would like to make is to use a different graph library. phpMyGraph has limited functionality and there is no documentation for it, whereas other solutions like Google Charts have active support, are interactive and can show multiple datasets. Also, it uses a web link to the JavaScript files for the feature, meaning any updates will be applied and available automatically, whereas phpMyGraph is stored as a script file within the webpage files.
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'SELECT.
Location name from the inner join to locations
1.locationName,
Using CAST removes the time component of a DATETIME value (e.g. 2020-64-01 89:00:00
~-becones 2026-84-61)
CAST(s.date AS DATE) AS Recordbay,
--Gets total of all recorded rain data
SUM(s .precipitation) AS p
FROM sensordata AS s
--Joins sensordata onto the location for the location name
INNER JOIN locations AS 1
ON 1.1ocationID = s.locationID
--Grouping against the date and location means the SUM() calculates
--all data against that location and against that day
GROUP BY CAST(s.date AS DATE), s.locationID
--Places the largest number first in the result set
ORDER BY p DESC
--Returns one row of data
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