Setting up a Relational DB System


SETTING UP A RELATIONAL DATABASE SYSTEM

In the modern world information processing is a feature of just about all business activities.  By processing their information more effectively, businesses can gain an important competitive advantage over their rivals.  To this end, databases are often used to replace existing (perhaps manual) information systems which are becoming inflexible,  inefficient and therefore costly.  Over recent years, the relational approach to database design has come to be seen as the most flexible and suitable for a number of information processing scenarios, and has given rise to many relationally-based database management systems, such as Microsoft Access.

By using Access correctly it is possible to create relational database systems which fulfil the processing needs of a variety of business situations.  However, this does require you to learn a certain amount of relational database theory along with the tools of systems analysis and design which relate to this.  As you are learning these concepts, the demonstrations and exercises in this learning pack show you how to implement a system based on this theory.

1.1
Why relational?

Perhaps the first question is 'why database?'  It is generally becoming accepted that database systems allow greater flexibility where information processing is concerned, compared with more traditional file processing systems (perhaps based on COBOL applications).  Flexibility is seen as a major asset in a system these days because the environment in which most businesses operate can change so rapidly.  Rapid response to change can mean the difference between survival and bankruptcy.  Within the database perspective, the relational model has a number of advantages over older database philosophies, including:

(
reduced redundancy of data

(
improved integrity of data

(
greater flexibility of data processing

Basically this means relational databases can potentially store data more efficiently, maintain accuracy more effectively and allow more to be done with the data that is stored.  Your theory work will help to demonstrate why this is so.  In practice this means you need to know how to set up tables with keys which can be linked to other tables containing related data.  You also need to know how to create queries based on more than one table, and how forms and reports can be based on these queries.

1.2
Keys and relationships

This section will show you how to link two tables using primary and foreign key fields.  Follow these steps to produce the required tables.

(
To begin, you should first create a new database called COLLEGE.MDB by using the File and New Database menu options.  Now use the knowledge you have already gained to create a new table which will be used to store student details.  The details below show the basic features of the table, although you may want to add more properties as you see fit (descriptions of fields, validation messages, etc).  When complete, the table will be called STUDENT.  When you save it say No to a primary key.

	field name
	data type
	field size
	format
	caption
	Default value

	EnrolNumber
	number
	integer
	
	Enrol
	

	Firstname
	text
	15
	>
	
	

	Surname
	text
	20
	>
	
	

	AddRoad
	text
	30
	>
	Road
	

	AddCity
	text
	30
	>
	City
	Birmingham

	Postcode
	text
	8
	>
	
	

	Telephone
	text
	15
	
	Phone
	

	CourseCode
	text
	4
	>
	
	


(
Enter the following data into the student table.  To save time, type straight into the table rather than creating a form for input.

	Enrol number
	Firstname
	Surname
	AddRoad
	AddCity
	Post Code
	Phone
	code

	3434
	STEVE
	JONES
	43 TYSELEY ROAD
	BIRMINGHAM
	B34 7YT
	0121 453 9871
	NDIT

	3435
	TRACY
	O'CALLAGHAN
	12 WORCESTER AVENUE
	COSELEY
	CL32 6TY
	0592 345721
	NCIT

	3436
	ASIF
	ABDUL
	3 WATERY LANE
	BIRMINGHAM
	B12 8KL
	0121 276 6543
	HDIT

	3437
	KALDEEP
	KAUR
	34 PEACH ROAD
	BIRMINGHAM
	B30 6RT
	0121 876 8769
	HCIT

	3438
	BOHVINDER
	SINGH
	24 STUDLEY FARM ROAD
	BIRMINGHAM
	B29 3WE
	0121 654 2345
	FCIT

	3439
	SUE
	LYONS
	9 THE MEWS
	BILSTON
	BL43 6FG
	0272 345978
	NDIT

	3440
	TREVOR
	MCKINNON
	43 DOWN AVENUE
	BIRMINGHAM
	B45 1AS
	0121 123 6534
	NCIT

	3441
	MONIQUE
	DETOUR
	461 BRISTOL ROAD SOUTH
	REDDITCH
	RD54 6TY
	8760 565432
	NDIT

	3442
	ANGELA
	SYMONDS
	398 LONG LANE
	BIRMINGHAM
	B45 9PL
	0121 564 8756
	FCIT

	3443
	ROY
	EVANS
	21 PERSHORE ROAD
	BIRMINGHAM
	B30 6RU
	0121 234 6745
	HCIT


Now create a second table called COURSE based on the following design.

	field name
	data type
	field size
	format
	decimals
	default value
	valid

rule

	CourseCode
	text
	4
	>
	
	
	

	Title
	text
	30
	>
	
	
	

	Level
	text
	6
	>
	
	
	

	Hours
	number
	single
	 0.0
	1
	0
	<24

	Weeks
	number
	integer
	
	0
	32
	

	Fee
	currency
	
	currency
	2
	0
	


(
Save the table without a primary key and type in the data given in the table below, which is a list of the courses available to the students.

	code
	title
	level
	hours
	weeks
	fee

	FCIT
	Foundation Course in IT
	F
	12
	12
	£98

	NDIT
	National Diploma in IT
	N
	18.5
	32
	£560

	NCIT
	National Certificate in IT
	N
	10.5
	32
	£360

	HDIT
	Higher Diploma in IT
	H
	18.5
	30
	£620

	HCIT
	Higher Certificate in IT
	H
	10.5
	30
	£420


From your knowledge so far you will probably realise that the COURSE and STUDENT tables are related by a one to many relationship, because one course can have many students attending it, while a student is only on one of the courses at a time (in this example).  This relationship can be shown diagrammatically like this.


In order to create this relationship in Access the Course table must have a key, and this attribute (or attributes) must also be present as a foreign key in the Student table.  The best candidate for the key in Course is the attribute CourseCode as this is used to uniquely identify each course (and therefore uniquely identifies each record in the Course table).  To set up the CourseCode as a key follow these steps.

(
Open the Course table in design view and click on the CourseCode row.
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(
Click on the Key icon and the primary key will be set

(
Notice in the field properties section how the attribute has been set as indexed with no duplicates.  Save the table then close it.

To practice this procedure set EnrolNumber as the primary key in the Student table and save the table.

Because the student table contains the CourseCode attribute, it is possible now to set up the one-to-many relationship between Course and Student.  Follow these steps.

(
Make sure the College database is open and if necessary, close both tables.

(
Click on Tools and Relationships and you will see this dialogue box shown below.
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(
Click on Course then on the Add button, then on Student and again on the Add button.  Finally click on the Close button.  You should now see the Relationships screen set up as shown below (if yours is different, ask your tutor for help)

(
You have added both tables to the screen so you can create a relationship between them.  You can create this relationship in the following way:
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(
Click on the CourseCode field of the Course table and, holding the left mouse button down, drag the mouse pointer over the CourseCode field of the Student table
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(
this will cause the following Relationships dialogue box to appear

(
The only thing you need to do here is make sure the Enforce Referential Integrity check box is selected.  This will cause Access to check if instances of CourseCode in the Student table match one of the CourseCode entries in the Course table.  In essence, this means the user cannot place a student on a course which does not yet exist in the Course table.  If you don't enforce referential integrity, then Access would let you do this, which is generally undesirable (please check with your tutor if this is not clear).

(
Access will automatically set up the relationship as one-to-many (in other words, a one-to-many relationship between Course and Student).  Complete the process by clicking on the Create button.

(
you should see that the two tables have been joined by a line showing a one‑to‑many ( means many) relationship.

(
close the Relationships window and say Yes to Save Changes.

Although you won't at first notice anything different, you have now set up a permanent link between the two tables.  To exploit the benefit of this you need to move on to the next section on multitable queries.

2.
INPUT AND OUTPUT

2.1
Referential Integrity

To begin to understand the significance of the relationship between tables try this short exercise.

(
Open the Student table and try to add the following record:


3344 Jill Smithers, 27 Pershore Road, Birmingham B30 7RU  0121 456 6512
and place her on a course called A Level Computing, code ALC1

You will find that all is well until you try to enter the course code.  Because this course does not yet exist in the Course table, you will receive an error message to this effect and you will be unable to continue until you do something about it.  Before the relationship was created you could enter this record, but now you can't.

To solve the problem change Jill's course code to HCIT.  If you wanted to enter someone on a course called ALC1, you would have to enter the details of this course in the Course table first, then it could be referred to in the Student table.  This is an example of Access enforcing referential integrity, and is a direct result of the relationship you created earlier.

2.2
Multitable Queries

To really exploit the advantages of relationships you need to start creating queries.  Queries can be used to select and display data from tables, and if you change the data in a dynaset (the result of running a select query) the data in the table it was based on also changes.  Similarly, if you add data to a dynaset the data is added to the underlying table.  this also works for queries based on two or more related tables.  Try this exercise to demonstrate the point.

(
Create a new query in the usual way, but add both tables to the query rather than just one.  The QBE grid should look like the diagram below, with the link between CourseCode fields visible as a line.
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Now you can drag fields down from both tables.  Place CourseCode and Title on the grid from the Course table, and EnrolNumber, Firstname and Surname on the grid from the Student table.  Have CourseCode sorted in ascending order.  (To help you see which field has come from which table, click on View and Table Names to add a new row to the grid showing the source table for all fields).

Run the query and you will see a dynaset showing all the students and the courses they are on.  This information has been drawn from both tables and Access has seen to it that the correct student details match with the appropriate course details.  This would not have happened if the one-to-many relationship had not been set up first.

(
Save the query for future reference.

Using the same method you could set up a parameter query to give information on which course a particular student is attending.

(
Create a query using both tables and add EnrolNumber, Surname and Firstname from the Student table, and Title and Hours from the Course table.

(
Place the following in the EnrolNumber criteria box


[Please enter Enrolment number]

(
Run the query and experiment with different enrolment numbers to see how the query works.  Save it as StudentQry.

2.3
Basing Forms and Reports on Multitable Queries

Although multitable queries are useful in themselves, their main purpose is to provide a basis for forms and reports which input or output from multiple tables.  For example, if you wanted a report which would let you see details of students, it could be based directly on the Student table, but if you wanted to see student details and course details together, the report would have to be based on a query.  Try this example.

(
Create a new query based on both tables and add the fields Title, Surname and Firstname.  Save the query as ClassListQry.

(
Create a new report based on the ClassListQry (rather than on a table) using a Report Wizard, following these instructions.

(
Click on the Report tab and select New.  Choose the correct query from the list, then select AutoReport: Tabular.

With the completed report in design view, make sure the various text boxes are large enough to allow all the text to fit in them.  This may take some experimentation and switching between design and print preview.  When completed, the report should give you a list of students, in alphabetical order, for all the courses available.  You will see that the report is therefore using data from two tables which has been pulled together by the multitable query on which the report is based.

Forms Based on Queries

In this section you will see two ways of exploiting the relationship between the Course and Student tables which allows input of new students in a more user friendly way.  Follow these steps to create a student input form which automatically displays the course title when a new student is added.

(
First create a query based on both tables which contains all fields from the Student table and the Title field from the Course table.  Save the query as StudentInputQry.

(
Now create a form based on the StudentInputQry using all fields.  When the form is complete save it as StudentInputFrm and open it in form view.  Click on Records on the menu bar and Data Entry and a blank record will appear.
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If you now enter a CourseCode of HDIT and press enter, the Title field fills automatically with Higher Diploma in IT.  You can then add the rest of the details for the student.  The title field is filled automatically because the Course and Student tables are linked through CourseCode.  A similar system could be used for inputting products, where a stock code would bring up descriptions held in another table.  Save the form as StudentInputFrm.  You can click on Records and Show All Records to force the form out of data entry mode.

The second method of exploiting the one-to-many relationship between Course and Student is to create a form within a form.  The main form is used to display courses one at a time, while the subform (as it is known) shows all students on the current course, and allows you to enter more students as necessary.  Follow these instructions to create a form and subform.

(
Begin by creating a simple student input form based on the Student table and including all fields except CourseCode.  Save the form as StudentFrm and close it.

(
Now create a new form based on the Course table using all fields and laid out as shown.
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(
Drag the area of the detail section down to about twice its current size.  This is where you are going to place a subform showing student details.  You need to set up the screen as shown so you can drag the StudentFrm icon across to the new form's detail section.  Dropping the form icon there will create a subform.

(
If you switch to Form view you will see that you now have a main form and subform, with the subform showing student details which relate the current record in the main form.

(
It is often more convenient to have the subform displayed in datasheet view.  To achieve this click on one of the subform fields and select View and Subform Datasheet.
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It might take some rearranging to get the form exactly right, but it is worth the effort, as you will then be able to add students to any course simply by moving through the course to the desired one, then entering student details in the subform.  You don't even have to bother with entering the CourseCode as this will be done automatically.  Try entering a new student, then look at the Student table to check the details have been properly entered.

STUDENT





COURSE
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