Car Booking - explanation of how it works
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The method shown here is also applicable to other similar systems where an item is booked (hired, rented, etc) for one or more days at a time.
A car hire company has a fleet of cars which can be booked between any two dates (booking for a day is simply where the two dates are the same).

In what follows…

· … the dates for which a car is already booked are called BkgFrom and BkgTo.

· … the dates for which a customer wishes to book a car are called CustFrom and CustTo.

The data in the tables for the database is as shown below:

	Car

	CarID
	Details

	1
	Ford Escort 1.6 Ghia

	2
	Mercedes Sports

	3
	Honda Civic

	4
	Vauxhall Astra

	5
	Landrover

	6
	Citroen Berlingo


	Bkg

	BkgID
	CarID
	From
	To

	1
	1
	01 May 2003
	05 May 2003

	2
	2
	06 July 2003
	09 July 2003

	3
	3
	08 July 2003
	09 July 2003

	4
	4
	09 July 2003
	11 July 2003

	5
	5
	12 July 2003
	15 July 2003
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	01 July 2003
	20 July 2003
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The diagram below shows the possible combinations of booking dates for cars, given a set of customer dates:
                                                                                    CustFrom                               CustTo

                                                          BkgFrom       BkgTo
A. bkg dates before cust dates

Both bkg dates < CustFrom
B. bkg dates overlap CustFrom date

BkgTo between CustFrom and CustTo

C. bkg dates entirely within cust dates

BkgFrom>=CustFrom & BkgTo<=CustTo


D. bkg dates overlap CustTo date

BkgFrom between CustFrom and CustTo

E. bkg dates after cust dates

Both bkg dates >= CustTo
F. bkg dates completely cover cust dates
BkgFrom<=CustFrom & BkgTo>=CustTo
Cases B, C, D and F are where a car is booked for the customer dates, but case C will be covered also by cases B and D, so it is only necessary to look for cases B, D and F to locate booked cars.

The situations in A-F above correspond to the bookings for cars 1-6 in the Car table, where the customer dates are from 7/7/2003 to 10/7/2003. From this you can see that cars 2, 3, 4 and 6 are booked for the customer dates (i.e. during all or part of the period for which the customer wishes to hire a car).

The Bkg table only shows where cars are booked, not where they are free. However, knowing the CarIDs of the booked cars, it follows that CarIDs not in the list of cars in the Car table must be those that are free, as a car is either booked or free.

The example database has a simple form where you can enter two dates. There is also a list box on the form which will display the list of free cars when the 'Free' button is clicked; this box is invisible initially and set to visible using VBA code when the button is clicked. The RowSource property of the list box is set to a query that lists the free cars.
(The VBA Trainers show how to…

· …use a calendar control rather than a simple textbox for dates

· …use VBA to control data in list boxes)

Using these two dates, a query can be created to work out the CarIDs of the booked cars. Note the use of the forms collection to reference the dates on the form.

Case:
F

B

D

The SQL for the Booked query is:

(with some brackets removed to simplify and line feeds put in make it easier to read)
SELECT DISTINCT Car.CarID

FROM Car INNER JOIN Bkg ON Car.CarID = Bkg.CarID

WHERE ((Bkg.From<=[forms]![form1]![From]) AND (Bkg.To>=[forms]![form1]![To])) 
OR (Bkg.From Between [forms]![form1]![From] And [forms]![form1]![to]) 
OR (Bkg.To Between [forms]![form1]![From] And [forms]![form1]![to]);
Clicking the 'Booked' button the form will show the resultant dynaset of this query. This list is the set of CarIds for cars that are booked. Note the use of DISTINCT to remove duplicates, as a car could be booked more than once in the required period; this has been added to the SQL generated by Access from the Query Design Window.
Now that we know which cars are booked, it is a simple matter to work out those which are free. We need to use a NOT IN sub query (for fuller details and further examples see the MS Access FAQ pages on http://www.cse.dmu.ac.uk/~mcspence/Access.htm ).
We need SQL of the form:

SELECT CarID, Details
FROM Car

Where CarID NOT IN (the set of CarIDs that are booked)

You can put the Booked query SQL in here, being careful about brackets, and missing off the ; (semi colon) at the end of the Booked query SQL (see Free query), or refer directly to the Booked query (as in the Free2 query):
The SQL for the Free query is:

(with some brackets removed to simplify and line feeds put in make it easier to read)
SELECT Car.CarID, Car.Details

FROM Car

WHERE Car.CarID Not In (
SELECT DISTINCT Car.CarID

FROM Car INNER JOIN Bkg ON Car.CarID = Bkg.CarID

WHERE (Bkg.From<=[forms]![form1]![From]) AND (Bkg.To>=[forms]![form1]![To]) 
OR (Bkg.From Between [forms]![form1]![From] And [forms]![form1]![to]) 
OR (Bkg.To Between [forms]![form1]![From] And [forms]![form1]![to])
);

The SQL for the Free2 query is:
SELECT Car.CarID, Car.Details

FROM Car

WHERE Car.CarID Not In (SELECT CarID FROM Booked);
This is probably simpler to code (and understand).

Now, when the Free button is clicked, the list box becomes visible and the details of the free cars are displayed.
Change the RowSource property of the list box to test both queries (Free and Free2) to see that you get the same results.
Try a test with dates of 9-12 July (to test some boundary conditions). Now only car 1 is free.

Add a new booking for car 1 for 7/7/2003-10/7/2003. This car is now booked twice; once outside and once inside the customer dates. Try again, and now car 1 is also booked and the list box is empty.

Now you can add your own code to a click event for the list box. For example, to put the relevant details into a booking form ready to add customer details and confirm the booking. Or the above form could be changed to form the booking form - i.e. have the Free button and the list box on the booking form.
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