Database2 Module Specification
Introduction

The Moodle database module allows the creation of and collaborative contribution to a simple data store.  The user can create a table containing fields of the main database types, present data using Smarty templates, perform basic searches and export data to csv format.

The current Moodle database module has a number of deficiencies due to the database structure supporting it.  User created database ‘tables’ are stored in the Moodle database with each entry for each ‘field’ actually stored as a row within a single table.  This causes a number of problems –

· Poor performance for larger databases (large quantities of data are loaded twice into memory for presentation to support the database structure)

· Limited search capabilities

· Difficult / impossible to support any relational model

· Current module only supporting csv download correctly

In short, the labelling of the existing module as ‘database’ is problematic as it is difficult / impossible to conceive support for many of the generally accepted features of a database.  
Database2 will be a new Moodle module that will enable users to generate discreet SQLite databases to meet their requirement.  

In this development phase of Database2, the emphasis will be on replicating the core functionality of the current database module and incorporating the currently requested enhancements regarding performance, searching and backup and restore within a new architecture that makes it easier to add additional functionality at a later point.
The code will be created as a module called Database2

SQLite3

The module will be coded to utilise the SQLite3 library, this will make it easier for users to download copies of their databases to manipulate with open source tools that rely on this library (currently PHP 5.2.9 uses the version 2 library, this will change in 5.3).

Ideally, the ADODB library in Moodle will be used, however there is a likelihood this will be difficult with SQLite3 in which case the native PHP support will be utilised.  

All SQL generation and handling of external libraries / native functions will be handled by a library within the module.  In particular, this makes any future change easier (given the new db library in Moodle 2.0, for instance).

SQLite3 Databases
In this version, databases created will consist of two tables –

· ‘content’ – containing all user defined fields

· ‘column’ – containing five columns (name, label, type, autoincrement, primary_key) containing user defined field labels and the names .

Both tables will have an id column acting as a primary key.

‘content’ will have two additional columns to record the creator and the last updater of a row containing the users OUCU.  

Module Settings

Module will support the following settings (above the standard Moodle module settings) –

· Availability from (date) (default: false)
· Availability to (date) (default: false)
· Viewable from (date) (default: false)
· Viewable to (date) (default: false)
· Required entries (integer) (default: 0)
· Entries required before viewing (integer) (default: 0)
· Maximum entries (integer) (default: unlimited)
· Allow student editing (Boolean) (default: true)

· Allow student editing of others records (Boolean) (default: false)

· Entries per page (integer) (default: 10)
Settings to be stored in a database2 table in the Moodle database with an additional field lastupdate.
Navigation / Interface

Navigation will be as per the existing database module (tabs and breadcrumb trail).  The interface will retain continuity with the existing database module as far as is practical.  It will include the following screens –

· Manage Database 
· View

· Search

· Add Record
· Templates
· Export

· Import

Manage Database
Editing teachers and higher will have access to this screen to add / edit / remove columns from the table.  

This will show existing columns with an option to edit the name or delete.  It will also have a form for field creation enabling specification of the name of the column (alphanumeric), label to display in results  and a dropdown of data types –

· Text (one line)
· Text (multiple lines)

· Date

· Number

· Image (to be stored in the Moodle dataroot)

· File (to be stored in the Moodle dataroot)

· URL

· True / false

· Menu (single selection)

· Menu (multiple selections)

If one of the last two is selected, an additional form field will be displayed to store menu options.

When a new column is created, it is added to the ‘content’ table and a new record is added to the ‘column’ table.

View Data

Displays the records formatted as per the Smarty template.

The default Smarty template will include options to delete or edit (see Update Entry)
If ‘delete’ is selected, the user is taken to another screen for deletion confirmation.  Before a deletion takes place, the lastupdate field in the Moodle database must be checked (as per Update Entry).

Search

Search screen will enable the user to search against every field in the ‘contents’ table bar ‘id’.   

Each field will have an associated text field it plus a drop down with the options ‘equals’ and ‘contains’ (default).
If a field is left empty that text field is not included in the WHERE clause in the query.  If all fields are empty then all records are returned.

Additionally, updaters and creators can be searched by name or OUCU.  If a search is by name, the Moodle database will first be queried to retrieve OUCUs.
Drop downs for sorting results up to three levels, ASC or DESC

The last sort options selected will be displayed when the form is revisited for the remainder of a session.  The form will have a reset button.
Results will be displayed and paged as per the view data screen.

Add Entry / Update Entry
A form enabling users to add a new record to the ‘content’ table with form fields appropriate to the type specified in the ‘column’ table.

Uploaded images and files are stored in the Moodle dataroot with a reference to their location in the relevant column in the ‘content’ table.

If this is an update then the form should be pre-populated with current data.

To prevent concurrency issues on load balanced setups, before an INSERT or UPDATE to the database, the lastupdate field in the Moodle database is checked.  If the time stored is more than 1 minute in the past, the update will commence.   If not, the update will wait until the value of the field is set to a time more than one minute past.
Once an INSERT or UPDATE is successfully complete, lastupdate must be set 01 Jan 1970.

Templates

Reuse of the template functionality from the current database module removing the advanced search template option.
Export

Form with options to export the database to csv or sqlite formats.  
The ‘creator’ and ‘updater’ columns are removed from the ‘content’ table on export.

Include files and images option that creates a zip with these added as well as the CSV or SQLite file

Fields for files or images are set to the name of the file if not included in the download or the path to the file if they are.

Import

Ability to import a compatible SQLite database (i.e. has the features defined under ‘SQLite3 databases’).

Users are warned that this will overwrite their existing database, if one has been created.
Backup and Restore

On the backup and restore form, the option will be provided to specifically update database2 data without restoring other user data.
