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Access Tables and Relationships
The Database Design Process

It is important to remember that creating a database is an iterative process. After the database is created and you and others begin to use it there will probably be suggestions as to how it can be changed or improved to better suit the needs of the users. 
Step 1:
Determine the purpose of your database and how the database is to be used. This process would include looking at any paper forms or reports that will serve as input or output and interviewing people that will be using the database. Using this information you can then determine the subjects you need to store facts about (the tables) and what facts you need to store about each subject (the fields in the tables).

Step 2:
Determine the tables you need. Divide your information into separate subjects, such as classes, students, and faculty. Each subject will be a separate table.

Step 3: 
Determine the fields you need. Decide what information you want to keep in each table. Each category of information is called a field and is displayed as a column in the table. For example, one field in a faculty table could be last name; another could be rank or title.

Step 4:
Determine which field(s) will be the unique identifier for each record. Usually this will be a single field which is called the primary key. If the data does not contain a unique field (e.g. social security number), then Access can create a counter field (autonumber) that will uniquely identify each record.

Step 5:
Determine the relationships. Look at each table and decide how the data in one table is related to the data in the other tables. Add fields to tables or create new tables to clarify the relationships, as necessary.

Step 6:
Refine your design. Analyze your design for errors. Create the tables and add a few records of sample data. See if you get the results you want. Make adjustments to the design as needed. 

Tips for Creating a Database


1. Store information in its smallest logical parts, for example, break down an address into as many fields as necessary, e.g., address1, address2, city, state, country, zipcode.

2. Each table should include a field or set of fields that uniquely identifies each individual record stored in the table, often a unique identification number, such as an employee ID number, course number, etc. Don't use names, because names aren't unique. If you don't have a unique identifier you can use a field that simply numbers the records consecutively (Autonumber data type). 

3. Don't store derived or calculated data in your tables. You usually don't want to store the result of calculations in tables because it is easier and more efficient to have Access perform calculations when you want to see the result.

Refining the Database Design

Once you have created the tables, and set the relationships, enter some sample data, create rough drafts of the forms and reports you will need and see if you get the results you want. Remember, it is much easier to change the design and all the resulting forms and report before you have most of your data entered in.

Common Pitfalls

Here are a few things you can check in your design that can help indicate whether you have properly structured your tables or not.

1. Does a table contain a large number of fields that don’t relate to the same subject? If so, this is usually an indicator that you need to create another table for the unrelated data. For example, if you have a table with student information that also includes data about student internships even though not all students in your college participate in an internship program, then that would indicate that internships should be separate from students.

2. Do you have fields that you must leave blank in many records because they aren’t applicable? This usually means they belong in another table.
3. Do you have a number of tables which contain the same fields? For example, you have separate tables for January sales and February sales, or for local customers and remote customers, in which you store the same type of information. Try consolidating all the information pertaining to a single subject in one table. You may also need to add an extra field, for example, to identify the sales date.

Tables contain all the data stored in a database. Each table is organized into fields (columns) and records (rows) and should contain data about one subject only. For example, a single table should not contain information about students and classes. 
Relationships are used to show how the data from one table is related to data in another table. A table may be contained in the same database file or you may attach to tables residing in other databases or applications. One must define table structure of the database tables before creating any of the other database objects.

Table Design vs. Table Datasheet View

To view the data within a table, open the table in Datasheet view. Do this by clicking on the table name and then choose Open from the database window toolbar or double-click on the table name. 
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This displays data from the table in Datasheet view arranged in columns and rows, similar to a spreadsheet. Datasheet views may be customized for printing or viewing by sorting, sizing, changing fonts, moving, hiding, or freezing columns. 
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Creating a Table

Once you have planned the design of your database on paper, the next step is to create the tables that will hold the data. You can choose to create a table using the Table Wizard, or create them from scratch in Design View.

From the Database window, click on Tables, click New and choose Design View to create your own or select Table Wizard to be able to view and modify pre-made table designs. 
Note: any field properties you set in a Table’s Design will also be applicable when using a form to enter or edit data. 

Entering Data into a Table 
Data may be entered either directly into a datasheet or you may choose to create a form. You can use a Form Wizard to create a form or design and customize your own form. 
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To create a quick AutoForm, highlight a table name and click on the AutoForm button on the Toolbar. If this table has a one-to-many relationship with other tables, those tables will appear as subforms.
Field Properties

[image: image4.png][Order 1D Customer [ Employee [ Order Date |

»[- 10262 Rattlesnake Canyon Grocery __ Callahan, Laura 22.Aug94
Product [ Unit Price | Quantity] Discount
¥ [Chef Anton's Gurmbo Mix §17.00 12 0%
[ |uncle Bobs Organic Dried Pears 524.00 15 0%
Gnocehi di nonna Alice $30.40 2 0%
|| ¥ 50.00 1 0%)




 You can control the appearance of data, prevent incorrect entries, specify default values, and speed up searching and sorting by setting field properties in a table's Design View. For example, you can format numbers to make them easier to read, or you can set rules that data must meet to be entered in a field. 
Setting Field Properties

1.
Open the table in Design view.

2.
In the upper portion of the Table window, click the field for which you want to set properties. 
3.
In the lower portion of the window, click the box for the field property you want to set (or press F6 to switch between the upper and lower portion of the window).

4.
Type a setting for the property or, if an arrow appears at the right side of the property box, click the arrow to choose from a list of settings for the property.
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Each table should have a field that constitutes a unique identifier. This field will be the table’s primary key. Advantages of assigning a primary key: 

· An index is automatically created for the primary key. An index speeds up queries and other operations.

· When you view records in a form or datasheet, Access displays them in primary key order by default.

· A primary key ensures uniqueness. When you add data to your table, Access doesn't allow records with the same primary key value as another existing record.

· You must specify a primary key if you want to create a default relationship between tables or if you want to update two or more related tables at the same time.

Unless your table has a field with pre-existing, unchanging, unique values such as ID number or part number, you should probably create an autonumber ID field for the primary key. A text field such as name is more error-prone and might change.

In some cases you could specify the combination of two foreign key fields as a primary key, for example OrderID and ProductID in an Order Details table, but it is usually better to add an autonumber ID field and possibly a two-field index that ensures uniqueness.
Descriptions of Field Properties
Field Names
Each field must have a name that can be up to 64 characters (letters or numbers) including spaces. Try to assign descriptive names so you can easily identify the data contained in a field when viewing or editing records. Field names containing spaces may make tables and forms easier to read but when used in expressions, SQL statements, or Access Basic they must be surrounded by square brackets “[ ]”.
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 Data Type
Each field must have a data type selected that determines the type of data that can be stored in the field. Data type determines the kind of values allowed in the field; how much storage space is set aside for the values in that field, what types of operations can be performed on the values in the field, and whether you can sort or create an index for values in the field. The default data type is text. For more information, press F1 while in the Data Type field.
Lookup Wizard
Creates a field that displays a list of values looked up from an existing table or query, or a list that displays a fixed set of values that you enter when you create the field.

Description
Descriptions can be used to help document your fields. The description for a field is displayed in the status bar of a datasheet or form when the cursor is in that field. 

Field Size
Adjusts the size of a Text field or limits the range of allowable values in a Number field. Default field size is 50 for a text field. Maximum length for a text field is 255 characters. A memo field can hold 65535 characters.
Format
Displays dates and numbers in a certain display format, e.g., currency. A list of formatting codes may be found by searching for Format in Access Help. Below are 3 commonly used formatting codes:
 < Changes all text characters in the field to lowercase
> Changes all text characters in the field to uppercase
@; “No Data” Displays “No Data” if the field contains no data.
Decimal Places
Number of decimal places to display for a Number or Currency field.

Input Mask
Displays formatting characters in a field so that they don't have to be entered, and ensures that data entered fits in the mask. Input masks are typically used for phone numbers, zipcodes and social security numbers. Use the Input Mask Wizard to create a commonly used input mask.
Caption
Specifies a label other than the default label (field name) for new forms and reports. If no caption is available, the field name will appear as a heading in the datasheet and on any forms or reports based on that table.

Default Value
Automatically fills in a certain value for a field in new records you add to the table, e.g., current date. [Set the Default Value property for the field to =Date().]

Validation Rule
Limits data entered in a field to values that meet a certain requirement. Enter an expression in the Validation Rule area to limit data, e.g., >50, would assure that no numbers less than or equal to 50 could be entered.

Required
Requires that a field have something entered into it.

Allow Zero Length
Allows zero-length strings to be stored in a Text or Memo field.

Indexed
An Index speeds searches on fields that are frequently searched or sorted. Indexed fields can also be used to ensure uniqueness. 
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In table design view, select View, Indexes. Type an index name. Select the field name for the index and select a sort order. You can choose two or more fields on separate lines to ensure that the combination is unique, e.g. last name and first name, or city and state. Select Yes from the Unique pull-down menu.

Exporting Data from your Database

You can export data from Access tables and queries to text files, spreadsheets, other database formats, HTML, etc. To export data choose File, Export and choose the data format and name of the table or query to export.

Linking or Importing Tables 
It is possible to use data in your Access database that originates from other applications. This is particularly useful when the data already exists in another computer application, such as a word processor, spreadsheet, or other database. Access provides two choices for using data from other applications: importing the data into an Access table or creating a link to the data source.
Importing Data
If you wish to convert existing data to an Access table, then you should import it. Importing the data leaves the original file intact and creates a new table in Access from the imported file. 
Access can import or link to a variety of formats such as Lotus, Excel, Delimited Text, dBase, Paradox, ODBC, SQL, HTML, etc. For a complete listing, go to Access Help and search on data sources. 

To import any type of file into Access, choose File, Get External Data, Import from the Access menu, choose the format of the file and enter the filename. 
When you import a file, an Import Wizard appears to assist you. You will have the choice of creating a new table from the data or appending it to an existing table. If your file contains field names in the first row, Access can use these as field names in the table. For each field imported, Access will attempt to assign the most appropriate data type. 

Linking Data
If it is preferable (or necessary) for the data to reside in another database or application, then you can create a link to that source. The data will remain in its original application, yet all the Access tools such as queries, forms, and reports are available for use with the linked table. Common uses are to link to Delphi data or to an Excel spreadsheet. 
Once you have created a link, the tables remain linked unless you delete the linked table from your database. Each time you open the database and the linked table, the link will be refreshed and you will see the most current data from the original source.

To create a link, from the File menu, choose Get External Data, Link Tables. In the Files of Type list box, select the correct format, such as Paradox, Dbase, Excel, etc. Click on the name of the file and choose Link. 
Note: Before you can attach to tables in a SQL Database (includes Delphi), you must have an ODBC driver installed on your computer. Also, be aware that you cannot update attached Delphi tables through Access but will have to go through the normal route (such as CIS) to change the data. 

Table Relationships

In a relational database, information about a particular subject is stored in its own table so that you do not need to store redundant data. For example, if you have a database with information about students and classes you would want to store the information about classes separately so that you do not have to enter all the details about a particular class such as time, place, instructor, credits, etc. over again for every student enrolled in that class.

A relationship works by matching data in key columns, usually columns with the same name in both tables. In most cases, the relationship matches the primary key from one table, which provides a unique identifier for each row, with the same type of field in the other table. The inclusion of this field in the second table is called a foreign key. A foreign key is one or more table fields (columns) that refer to the primary key field or fields in another table. 

After the tables are created, relationships are defined by linking the related data together through the field(s) they have in common. In the example below, ID# in the Faculty table is the primary key for that table. In the Contracts Table, PI is essentially the same field as ID#, containing the same type of information. PI is a foreign key in the Contracts Table. 
Note: Linking fields do not have to have the same name. They must be of the same data type and length for a relationship to be established, however.
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In order to match that information with related data stored in another table, you must define a relationship between the two tables. The definition of a relationship is: an association established between common fields (columns) in two tables. In order to eventually create a relationship, you must make sure that when you design your tables that you include a common field in both. 
There are three types of relationships between tables. The type of relationship that is created depends on how the related columns are defined. A relationship can be one-to-one, one-to-many, or many-to-many.
Types of Table Relationships
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1) One-to-Many:


The most common type of relationship is the one-to-many. In a one to many relationship a record in Table A can have more than one matching record in Table B, but a record in table B has at most one matching record in Table A. An example of this would be Orders and Employees. A single employee may have sold more than one order, but a particular customer’s order was sold by only one employee. This type of relationship is created by including the primary key field from the table on the one side as an additional field (foreign key) in the table on the many side. 
2) One-to-One:
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In a one-to-one relationship, a row in Table A can have no more than one matching row in Table B, and vice versa. A one-to-one relationship is created if both of the related columns are primary keys. This type of relationship is not common because information related in this way would usually be included in a single table.

Examples of the use of a one-to-one relationship would be to divide information for security reasons, to divide a table with many columns, store data that is short-lived or data that applies only to a subset of the primary table. For example you might have one table containing general, non-confidential information and another containing the employee’s personal information. The general table could be accessible to all employees and the other could be secured to only those in Human Resources. Usually tables in a one-to-one relationship have the same field as a primary key in both. 
3) Many-to-Many:


In a many-to-many relationship, a row in table A may have many matching rows in table B, and vice versa. An example of a many to many situation would be students and classes. One class has many students in it and likewise one student can have many classes. 
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A many-to-many relationship between tables is only possible by creating a third table (called a junction table) whose primary key consists of two fields – the keys from both tables A and B. To accommodate this situation, create a junction table containing the primary key from table A and the primary key from table B. Other pertinent fields may also be included in this table. After you have created the junction table you will then set the relationships by creating a one-to-many relationship between table A and the junction table and between table B and the junction table. 
Defining Relationships between Tables 
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When creating relationships between tables, related fields do not need to have the same names. Related fields must normally have the same data type, but an AutoNumber field may be matched with a Number field. They must have the same FieldSize property setting (e.g. Long Integer). 
Creating Relationships 

To create a relationship between two tables:
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 Click the Relationships button on the Toolbar 

2. Drag the field that you want to relate from one table to the related field in the other table. In most cases, you drag the primary key field (which is displayed in bold text) from one table to a similar field (often with the same name) called the foreign key in the other table. 

3. The Edit Relationships dialog box is shown. Check the field names displayed in the two columns to ensure they are correct. If they are not correct, you can change them here. 
4. Set the relationship options if desired. For information about a specific item in the Edit Relationships dialog box, click the question mark button, and then click the item. 

5. Click the Create button to create the relationship. 

When you close the Relationships window, Microsoft Access asks if you want to save the layout. Whether you save the layout or not, the relationships you create are saved in the database.

Referential Integrity

Referential Integrity refers to rules that you can enforce to prevent the accidental changing or deletion of data in related tables. This helps insure that your data is not out of sync and that you do not end up with “orphan” records, i.e., a record in one table that has lost its related information from another table. Referential integrity also helps ensure that information in one table matches information in another. For example, each order in the Orders table must be associated with a specific employee in the Employee table. The relationship type symbols 1 and ( will be displayed in the Relationships window if referential integrity is enforced.
Cascade Update and Cascade Delete

For relationships in which referential integrity is enforced, you can specify whether you want Microsoft Access to automatically cascade update or cascade delete related records. 

If you click to select the Cascade Update Related Fields check box when you define a relationship, any time that you change the primary key of a record in the primary table, Microsoft Access automatically updates the primary key to the new value in all related records. For example, if you change a customer's ID in the Customers table, the CustomerID field in the Orders table is automatically updated for every one of that customer's orders so that the relationship is not broken. Microsoft Access cascades updates without displaying any message. 

NOTE: If the primary key in the primary table is an AutoNumber field, selecting the Cascade Update Related Fields check box will have no effect, because you cannot change the value in an AutoNumber field.


If you select the Cascade Delete Related Records check box when you define a relationship, any time that you delete records in the primary table, Microsoft Access automatically deletes related records in the related table. For example, if you delete a customer record from the Customers table, all the customer's orders are automatically deleted from the Orders table (this includes records in the Order Details table related to the Orders records). When you delete records from a form or datasheet with the Cascade Delete Related Records check box selected, Microsoft Access warns you that related records may also be deleted. However, when you delete records using a delete query, Microsoft Access automatically deletes the records in related tables without displaying a warning. 

Editing a Relationship

You can edit a relationship at any time and change the referential integrity rules by opening the relationships grid and double-clicking on the relationship line between two tables. Any changes you make to the relationship will be automatically saved as soon as you complete the change.

Deleting a Relationship

You may wish to delete a relationship. Reasons for this could be because you need to make changes to a related table and Access is preventing you from doing so because of the relationship between that table and another. To delete a relationship, open the Relationships window, click once on the relationships line to select it, and press the Delete key on the keyboard.
Join Types
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To see the available join types, click the Join Types... button in the Edit Relationships dialog box. For help on join types, search Microsoft Access Help for join. 
· The most common type of join is the inner join, which combines records from two tables only where there are matching records from both tables, e.g. customers with their corresponding orders.
· A left outer join adds all records from the left table even if there are no matching records in the right table, e.g. all customers with or without orders. A form that displayed each customer with 0 or more corresponding orders might use this type of join. 
· A right outer join adds all records from the right table even if there are no matching records in the left table, e.g. all orders with or without customers. An unmatched records query looking for orphaned orders of deleted customers might use this type of join.
· A self join links a table with itself. To list employees and their supervisors, you could link two fields in the same employees table: ReportsTo and EmployeeID. 

Displaying Subdatasheets

While viewing a table or query in datasheet view, you may choose to see related records from other tables or queries. This related data is displayed in a subdatasheet. 
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To add a subdatasheet to a table or query:
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 Open in Datasheet view

2. Choose Insert, Subdatasheet from the menu. 

3. Specify the linking fields in the List Child Fields and Link Master Fields Boxes dialog box. If you leave these boxes blank, Access displays all rows of the subdatasheet under every row in the datasheet, not just the rows that match.

Note: the child and master fields may be linked automatically if you have already established relationships between the two tables (or queries). 
To remove a subdatasheet from a table or query:

Choose Format, Subdatasheet, Remove. This does not affect the table relationships in any way. It simply removes it from view.
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Click the indicator to display or hide the related subdatasheet.
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