INTRODUCTION TO ACCESS 


TABLES

1.1
Creating a database and designing a table

A database application allows you to create a computerised system to carry out data processing.  As you may know, a system consists of input, output, process and storage, so if Access is to allow you to create a model of an existing or new system, it must provide ways of inputting, outputting, processing and storing data.  As you will see, these features are provided through tables, queries, forms and reports, and perhaps the most important are the tables, as these are the Access objects which hold your data.

The basic ‘unit’ of storage in a database is the record.  If you create a table which holds data about people, then each record in the table will be for one person, if data is held on products, then each record is the details of one particular product.  So an Access table is a collection of related records.  The thing about which you are storing data is known as an entity, and records are instances of that entity. Here’s an example table (figure 1).

Figure 1 - a Product table

	product code
	item
	price
	stock level
	minimum level
	reorder level

	KK002
	PARMESAN GRATER
	£48.99
	40
	60
	120

	KK003
	ASPARAGUS SLICER
	£73.99
	240
	12
	36

	KK004
	EGG DICER
	£23.75
	15
	24
	48

	KK005
	TOMATO PEELER
	£35.99
	300
	150
	200

	KK006
	ROSEWOOD BOARD
	£99.99
	0
	12
	48

	KK007
	MAHOGANY
	£109.99
	36
	12
	24

	KK008
	ANCHOVY BONER
	£21.99
	400
	120
	288

	KK009
	FISH DESCALER
	£32.99
	490
	250
	250


Each row in the table is a record about one product.  As you can see, the table also has columns with titles such as item, price and stock level.  These columns are called fields where each field in a record holds a specific piece of data about a record.  The Price field, for example, holds the price of each product.

When you design a table in Access, your first job is to decide what entity (people, products, orders, hedgehogs) you want to store data about, then you must decide what fields you will need to hold all the individual items of data you have about the entity.  The major task of table design is deciding on the fields you will need, and setting them up correctly.  Once this is done, your data can be typed in.  Let’s see how this works.

Creating a database and setting up the first table.

(
Begin by running Access from the Start button

(
Click on the Blank Access Database option and OK, then replace the name db1.mdb with FILMS.MDB and make sure you select drive A: (have your disk in place) or your network drive if you are using your own login.
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(
Click on Create and a new database will be created, ready to hold your first table (it is important to note here that the database file you have created will hold all the tables, queries, forms and reports as if it were a ‘container’.  The name you gave the database is a file name which you can see on your disk if you use the Explorer.  However, the name you give your tables, queries, etc are not file names, but are internal to the Access database - please ask if this is not clear).  Figure 2 shows the database window as you should see it.


Figure 2 - the database window

(
The table you are going to create will hold data on films which is part of a video club’s current (paper-based) system - here is some sample data:

Code
Film Title
Censor
Length
Format
Colour
Rating
Release




(mins)


(1 - 5)


A345
SPREADSHEETS IN SEATTLE
12
125
TECHNI
Y
3
12/09/91
B117
FULL METAL SPREADSHEET
18
134
WS
Y
4
13/04/86

W432
A DATABASE NAMED DESIRE
PG
87
PANA
N
5
17/05/42
S401
EXCEL II - THE REVENGE
18
118
SLOPPY
Y
2
19/09/94
A987
FORMAT THE FRONT PAGE
12
68
RTGA
N
4
12/12/34
Q234
BORN TO BE TABULATED
15
109
PANA
N
5
01/01/55
(
There are two simple ways to create a new table to hold the data on films.  You can start by double clicking on Create table in Design view, or click on New, select Design view, then click on OK.  Choose one of these methods now and Access will present you with a blank new table in Design view to which you must add field names (remember that records like the one above are made up of fields).  

(
At this point we will simply use the field names suggested by the sample data, such as Code, FilmTitle, Censor, etc. In Access, field names can be up to 64 characters long and can include any combination of letters, numbers, spaces, and special characters except a full stop (.), an exclamation mark (!), an accent grave (`), and brackets ([ ]). Note that you also can't use leading spaces or control characters (ASCII values 0 to 31).

(
Begin by typing the field name Code into the first position (note that the use of upper or lower case is not significant at this stage), then press return.  Your cursor will move to the next column, which is Data type.  To select the default value of Text, just press return.  The cursor moves to Description, which we can ignore for now, so press return again.

(
By repeating this process you can fill in the other field names which are:
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FilmTitle, Censor, Length, Format, Colour, Rating, Release.  For now, ignore the Field Properties options which appear below the field names.  By the end, your table design should look like figure 3.  If it does not, please seek the assistance of your tutor. 


Figure 3 - the completed design

(
Your table can now be saved by clicking on File and Save.  When Access prompts you for a name type in Film, as this table holds data on the Film entity.  Access will ask if you wish to have a Primary key, select Yes and your table will be saved, the field code will be set as your primary key.
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(
Now let’s enter some data.  To do this you must be in Datasheet view, which you can get to by clicking on View and Datasheet, or more easily by clicking on the Datasheet icon.  The Datasheet icon is the small table icon on left side of the tool bar.

(
Once in Datasheet view you can start entering the data from the table on page 3.  Use the cursor keys or tab key to move from one field to the next.  If one column isn’t wide enough to show all the data you typed in, the data won’t be lost (you have up to 50 characters for each field), but you can make the column as wide as you need by using the mouse to drag the right hand edge of the column title box across to the right - you may be familiar with this feature from Microsoft Excel.  You will know when you’re in the right place because the cursor will change to a double arrow (seek assistance if necessary).  Note that changing the column width does not affect the design of the table in any way, only the way it looks to you.

(
If you enter data incorrectly, you can use the backspace or delete keys to remove the offending input, then retype the correct data.  You can use the cursor keys to move around to previously entered data.

(
When you have entered all the data, get a printout using File and Print (setting the page orientation to landscape using the Page setup option will allow you to get all the table on one page).  If you have changed any column widths using the mouse, choose File and Save table (or layout) to save these changes.  Note that you do not need to save the data you typed in as this is saved automatically as you go along.

At this point, while your table is capable of holding the data you wish to store, it is not necessarily well designed.  Some fields are of the wrong type while others are much too long.  The next section continues with the design process by implementing important improvements.

1.2
Data types

In the table you have just created, all the data types were left as Text.  This means the field you create can hold any type of data, such as characters, numbers, dates, or any combination of these.  This may sound reasonable, but using only text fields reduces what you can do with the data in them later on.  For example, you cannot perform calculations on the contents of text fields, or list them in numeric or chronological (date/time) order.  If you have data which is numeric (such as ages or amounts) or data which consists of dates, it makes sense to set up the field to be of this type.

The main data types available to you in Access are: Text, Numeric, Date, Logical (Yes/No), Currency and AutoNumber (we can ignore the other types for now).  Although most fields will be of type Text, by no means all of them will.

In our example table, two of the fields hold numeric data, while one holds dates and another only ever holds Y or N so could be set up as a logical field (one which holds only Yes/No, or True/False).  Also, three of the text fields do not need to be anything like 50 characters long (which is the default length for a Text field).  In order to improve the table’s design, follow these steps.

(
Click on the Design icon (or use menu item View and Design view) to return to the design view where you can make changes to the existing fields.

(
Click on the first row to select the Code field, then click on the first of the Field Properties boxes (in the bottom half of the window) which is Field size.  Change the value to 4, as this is sufficient for the data you are entering into this field - none of the codes appear to be greater than four characters long.  When determining field sizes, you must analyse the data you have to see how many characters are likely to be needed.

(
The second field is OK for the moment, so click on the third row to select it, then click on Field Size and change it to 2.  Notice that this field’s data type cannot be changed to numeric because one of the pieces of data it holds is PG, which is character data (text).

(
The fourth row contains the length field which actually contains numeric data (length of film in minutes).  To change the data type, click on the data type box of the fourth row and use the drop down list arrow to display the list of available field types.  Click on the Numeric option to select it.  Numeric fields don’t have a size expressed in number of characters, but rather as a numeric type, the options (in order of size) being byte, integer, long integer, single and double.  The characteristics of each type are as follows:


Byte

Stores numbers from 0 to 255 (no fractions).  It occupies 1 byte.


Integer
Stores numbers from -32,768 to 32,767 (no fractions).  It 




occupies 2 bytes.

Long Integer
(Default) Stores numbers from -2,147,483,648 to 2,147,483,647 (no fractions).  It occupies 4 bytes.


Single

Stores numbers with six digits of precision, from -3.40282338 

to 3.40282338.  It occupies 4 bytes.


Double
Stores numbers with 10 digits of precision, from 




-1.79769313486232308 to 1.79769313486232308.  It 



occupies 8 bytes.

Decimal
Stores numbers from 1028 -1 through to 1028 -1 with 28 places of decimal precision.  It occupies 12 bytes.


From this list you should select the smallest (in terms of memory usage) possible, but ensuring that all possible data for the field will fit the range.  Note that the smallest type that can hold decimal values is Single.


The Length field is tricky because all the data appears to fit the Byte format, but it’s just possible that films over 255 minutes will be stored, so you should select Field size Integer.

(
Continue changing the design by setting up the Rating field as Number (field size Byte) and changing the Format field to Field size 10 (a reasonable assumption, based on the data we have and applying common sense).

(
The Release field contains release dates for films, so you should set this field up as Data type Date/time.  In the Field Properties section you can change the Format to Short date, as this is the type of date you have typed into the table.  It would now be possible to sort the data into chronological order, something which would not have been possible with this field set to Text.

(
At this point you should save the table using File and Save.  You should receive a warning message from Access stating that changing field types while data is in the table could result in loss of data.  For now you can click on OK but you should be aware that changing field properties is a risky business.  It’s much better to design your fields correctly before data is entered, which we shall do in future.  If you reduce the size of a text field from say 20 to 10 characters, and the field holds data over 10 characters long, you will lose data which cannot be recovered.  Similarly, numbers over 255, or decimal places, will be lost if you change a number field from Single to Byte.

(
Your table is now nearly complete.  The final change you should make is to convert the Colour field to a Yes/No field.  This will result in the loss of data because the field does not hold entries of Yes or No.  When you save the table all the data will be converted to a default of No, which you can change back as necessary when you return to Datasheet view.  Make the final change now, save the table, return to Datasheet view and correct the data in the Colour field (click on the data that needs changing, delete it and type in Yes for films that are colour). 

Your table now takes up much less memory per record, and will only accept data in the ranges set during design.  This second point is important and leads us on to the next stage of design, setting up defaults and validation.

1.3
Defaults and data validation

One of the most important features of table design is reducing input errors by users. One way to achieve this is to set the correct data types and field sizes, as you have just done. A second is to set default values and validation rules on fields.

For example, if you designed a table holding data about people and one of the fields was Age (in years), you would set this up as a number field of size byte.  However, this would still allow users to input ages up to 255, which is clearly incorrect.  To overcome this problem, you can set a validation rule which states that the age must be between the values of say 18 and 65.  This is an example of a validation rule.  If the rule is broken (someone enters an age of 119 instead of 19 for example) an error showing your validation text is automatically displayed by Access.  The user will not be able to continue until the correction is made.

Default values also reduce input errors.  They are values which you enter once in the design stage and Access always puts that data into the field when a new record is added.  They are useful when one field often contains the same value, for example an Area field might often contain West Midlands.  The user only has to change the field contents when the default is not appropriate.  Follow these instructions to set default values in the FILM table.

(
If it's not already open, open the FILMS database using File and Open - remember to select the A: drive (or your network area if you have one)
(
Open the FILM table in Design view and click on the Length field

(
In the Fields Properties list click on the Validation Rule box and enter the rule


<=600

This rule states that the number typed into this field must always be 600 or less, which means that films up to 10 hours long can be entered (should be enough).

(
Now click in the Validation Text box and enter Please enter a value of 600 or less!  This will be the message which appears if an incorrect length is entered.

(
Next click on the Censor field then in the Default Value property box.  Enter the text 18 (remember, this is a text field).  This value will be entered into the Censor field for every new record (NB adding a default value does not affect existing records).

(
Set a default value of 3 for the Rating field, a validation rule of >=1 AND <=5 and validation text Please enter a rating between 1 and 5.

(
Enter a validation rule for the Release field of >01/01/1900.  This will ensure that all films have a release date entered which is in this century or the last.  Add validation text which says something like Please enter correct date.
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(
Now save your table using File and Save.  You may see warning messages about changes to validation affecting existing data as in the screenshot below.

Like field sizes, validation rules should be set before any data is entered, but in this example there shouldn't be any problem, so you can click on No.

(
Finally, try to break the validation rules by entering a new record with a length greater than 600, a rating over 5 and a release date of 12/03/1895.   Note that this new record should have a Censor entry of 18 without you having to enter a value.

When you are ready, save and close the Films database.

PRACTICE EXERCISE 1

You are to create a new database for a company which sells kitchen utensils.  Design a table to hold data on the PRODUCT entity, including validation and defaults where appropriate.  Create a new database then implement the table in Access.  Below you will see some typical data to guide you on data types:

	product code
	item
	price
	stock level
	minimum level
	reorder level

	KK001
	MANDOLIN
	£27.50
	-30
	24
	72

	KK002
	PARMESAN GRATER
	£48.99
	40
	60
	120

	KK003
	ASPARAGUS SLICER
	£73.99
	240
	12
	36

	KK004
	EGG DICER
	£23.75
	15
	24
	48

	KK005
	TOMATO PEELER
	£35.99
	300
	150
	200

	KK006
	ROSEWOOD BOARD
	£99.99
	0
	12
	48

	KK007
	MAHOGANY
	£109.99
	36
	12
	24

	KK008
	ANCHOVY BONER
	£21.99
	400
	120
	288

	KK009
	FISH DESCALER
	£32.99
	490
	250
	250

	KK010
	FIN TRIMMER
	£32.99
	324
	120
	144

	KK011
	COPPER PAN (8 INS)
	£66.90
	200
	50
	150

	KK012
	COPPER PANS (10 INS)
	£77.90
	200
	50
	150

	KK013
	COPPER PAN (12 INS)
	£88.90
	75
	50
	150

	KK014
	CARROT SHAPER
	£15.99
	300
	75
	200

	KK015
	TURNIP PEELER
	£15.99
	500
	100
	500


As you can see, there are six fields, including a currency field with two decimal places.  The product code is always a five figure code starting with KK.  The stock level, minimum level and reorder data would not exceed 1000.  Use validation rules, defaults and input masks as necessary to reduce data input errors.

When you have completed the design, discuss the field properties you used with your tutor.  Enter some of the records given above, and test your validation rules.
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