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Tables and Relationships
Using Related Tables

Tables can be joined, or related, in order to Access and coordinate information in all the
fields of the related tables. Joining tables is a useful way to avoid the need to enter
duplicate information in various, related tables. In addition, it allows you to create
reports, forms, and queries from the related data tables and save them in the database file.
Relating tables allows you to create smaller, more efficient tables that can be related
when you need Access to the data.

When you relate tables, the table from which you select the first join field is the primary
table and the table to which you drag the join field is the related table. The tables must
have some common fields that contain the same type of data. One of the fields in the first
table must be the primary key so that Access does not allow duplicate entries. The
common fields in both tables must have the same or equivalent data types and; if they are
Number fields, they must have the same field size.

Customer | First | Last Address Customer Number | Item Quantity
Number Name | Name 1 Fridge 1
1 Fouad | Halwany | Ras Beirut 1 Carpet 2
2 Ziad | Farah Baabda 1 Computer | 4
3 Joe Naim Jounieh 2 Chair 7
2 Table 3
3 Table 2

For example, you can create a table consisting of customer names, addresses, and
telephone numbers. You can also include a unique identification number for each
customer, which would be the primary key in the table. You can create this number or
allow Access to create it for you. You could then create a separate table consisting only
of orders placed by customers. This table would also contain the field for the unique
customer identification number, but not the customers' names, addresses, and telephone
numbers. By relating the two tables through the common customer identification number
field, the customers' names, addresses, and telephone numbers do not have to be entered
for every order.

Access includes two basic types of relationships: one-to-many and one-to-one. A one-to-
many relationship occurs when one record from the primary table matches many records
from the related table; for example, one customer record matches many order records. A
one-to-one relationship occurs when one record from the primary table matches one
record from the related table. Access determines the relationship type automatically when
you create the relationship.

Adding a Table in the Relationships Window
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You can add additional tables to =% Relationzhips
the Relationships window. For
example, if you have two related
tables and then decide you need to
Access information from a third
table, you can easily add the
required table to the Relationships
window. Click on the show table
button from the shortcut toolbar,
select the table that you want to
add and click on Add button.
When done click on Close button.

Customes 1D |
SalecRep [
Order Date | 7
Shippireg I_'l.-|'rlﬂ

Creating a Relationship

You creae rlationsips betweer

tables or queries in the

Relationships window. The Wor sk
Relationships window displays a WorkshoplD 1 jstrati
graphic representation of the warkshop L wDrkshnE
relationships in the database. The Cost p——

fle_ld name representing the Lasthiare
primary key in every table appears Departmenthame
in bold. Cask

Note: All tables must be closed before you can create relationships.
Setting Referential Integrity

When you create a relationship between two tables, you can set Referential integrity.
Referential integrity is a built-in set of rules Access uses to make sure that the
relationship is valid. Referential integrity can also prevent accidental deletion or editing
of data. In order to use Referential integrity, the following conditions must be true: the
related field in the primary table is the primary key, the related fields in both tables have
the same data type, and both tables belong to the same database.

When you set Referential integrity, you must observe the following three rules. First,
you cannot enter data in the join field in the related table that does not have a match in
the join field in the primary table. Second, you cannot delete records from the primary
table if there are matching records in the related table. Third, you cannot edit primary key
values in the primary table if related records exist. However, if you want to perform the
changes listed above and still maintain referential integrity, you can select the Cascade
Update Related Fields and Cascade Delete Related Records options in the Edit
Relationships dialog box. When either or both of these options are selected, Access
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makes the necessary changes to the related tables automatically to maintain Referential
integrity. It is recommended that these two options be used after careful consideration

since the changes cannot be undone.

When the Referential integrity option
is activated, Access displays symbols
above the join line in the Relationships
window to indicate the type of
relationship: one-to-one or one-to-
many. The number 1 above the join line
next to a field list indicates "one", while
the mathematical symbol for infinity
(which resembles a horizontal 8)
indicates "many".

Queries
Using Queries and RecordSets

A query is a question about information
in one or more tables. You can use
queries to view and analyze data or as a
basis for forms and reports. Queries are
commonly used to display fields from
related tables and enable you to control
not only what records display, but also
what fields display. For example, you
may want a list of the contacts and
telephone numbers for a particular
region to give to one of your sales
representatives. By creating what is
called a Select query, you can limit the
records to the appropriate region and
limit the fields to the contact name and
telephone number.
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Cancel |
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-
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L EmployeelD
Lasthame
Firsthlame
Title

Field:

Era—
LazthJame [OrderDate  [Subtotal

Table:
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Sort:
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-

Show:
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Page 4 of 15



Academic Computing Center - AUB Access 2003 — Tutorial 11

A query does not contain data. Rather, it is a set of instructions. Access uses these
instructions to select and display the appropriate records in a table. Therefore, when you
add data to a table, you do not have to update the query. The query always considers all
the data in the table. If the new records meet the conditions of the query, they will be
included when the query results appear.

When you open or run a query, a RecordSet appears. A RecordSet contains all the fields
and records that meet the conditions of the query. While the RecordSet is not a table, it
can be used under certain conditions to add and edit records in tables.

Using the Simple Query Wizard

Access provides a Simple Query Wizard that guides you through the steps to create a
basic select query. When you use the Simple Query Wizard, you select the table you want
to use and the fields you want to display in the query. In the last step, you name the query
and then choose whether or not to display the results (the RecordSet) of the query or if
you want to go to Design View to change the design of the query.

Simple Query Wizard

wihich Figlds do wou want in your querys

% v You can choose From more than one table or query,

Tables)Queries

[Table: Workshop Registration =]

Available Fields: Selected Fields:

FirstMame
LastMarne

R.eqgistrationID

Departrmentiarne Warkshop

Cosk

|
=N
[« |

Cancel | < Bark Hexk = Einish

Creating a Query in Design View
You can create a query in Design View. This option gives you the most flexibility in

designing a select query. It allows you to add criteria to select records and sort the
resulting RecordSet.
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When you create a query in Design View, you use the design grid to set up the query.
The field list of the table you want to use in the query appears in the top pane of Design
View. You add the fields you want to use in the query to the design grid in the bottom
pane of Design View, along with any sort orders or criteria for selecting records.

gz Queryl : Select Query

+
RegsirationID
Wharkshop
‘WarkshopID
Firsthame
LaskMame
DepartmentMarme
Cosk

Ll |

Field: |FirstMame LastMame Warkshop |
Table: |‘Woaorkshop Registration Workshop Registration Workshop Registration
Sork:
Shiawe:
Criteria:
ot}

|

Opening a Query

When you open a query, Access runs the instructions in the query and displays the
resulting RecordSet in Datasheet View. If you have added records since the last time you
ran a particular query, the new records will appear if they meet the query criteria.

Adding a Table to a Query
You can use more than one table in a query. The tables must be joined in order for the
query to give accurate results. If they are not joined, you can create a join in the top pane

of Design View.

When you add more than one table, the field lists appear in the top pane of Design View.
If the tables are already related, join lines appear automatically.

Once you have added a table to the query, you can then add fields from the field list to

the design grid. The second row in the design grid is the Table row, which indicates from
which table the field originates.
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When you open Design View to design a new query, the Show Table dialog box opens
automatically so that you can add multiple tables. However, when you open Design View
to modify an existing query design (i.e., to add a table), you must open the Show Table
dialog box manually.

Running a Query
You can run a query directly from Design View to display the RecordSet. This option is
useful if you want to test the design of the query to see if the resulting RecordSet contains

the information you need.

Running a query does not save the design of the query. If you close the RecordSet after
running a query, a message box opens, asking if you want to save the changes.

]
® 1 Run Query button

Sorting a Query

When you run a query, the records in the RecordSet appear in the same order in which
they appear in the table. You can sort the records by either sorting the RecordSet or
assigning a sort order in the query design. You can sort the RecordSet just as you would
sort a table. However, you must do this every time you run the query. If you assign the
sort order in the query design, Access performs the sort automatically each time you run
the query.

-
Field: | Customer Number Shore Name Salss Rep Region Creged
Tablat | Customars Customears Customars CLSEOmesrs Cust |
Sort: -
Shaw; = [
Criteria: Diescendng
ar: {nek gorted) -
4] | ¥

Adding Criteria to a Query

You can enter data in the Criteria row of the query design grid to restrict the number of
records that are returned in a query.

To select records that meet a single value, you enter the value in the Criteria row under
the appropriate field. Access automatically inserts quotation marks (" ') around
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alphanumeric entries and number symbols (#) around date entries. If the entry is numeric,
the number appears without quotation marks. When you run the query, only those records
with values that match the criteria appear in the RecordSet.

Using Comparison Operators

You can enter criteria in the Criteria row of the query design grid in order to select
specific records. The simplest criteria requires that records match a single value to be
included in the RecordSet.

You can also use comparison operators to select a specific group of records in a table. For
example, if you want to find all customers with credit limits less than $1000, or all
customers with a contract date on or before January 1997, you can write an expression
that defines the criteria using a combination of comparison operators and field values,
such as <1000 or <=1/1/97. Comparison operators are symbols that represent conditions
recognized by Access. The available comparison operators are

Operator | Description

< less than

<= less than or equal to

> greater than

>= greater than or equal to
= equal to

<> not equal to

Not reverse logic

You can use a comparison operator to compare a specified value with all the values in a
field. When you run the query, only the records with values meeting the criteria you
specify appear in the RecordSet.
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Sal=s Rep
Credit Limit

Contract Date
Sales o Date

i ] ¥
Field: |sales mep Credit Limdt Contract Dabe Sals to Cuate Cusi—
Tabde: | Customer Jalkes Customer Zales Custamer Sales Customer Sales [T

Sark:
Shaow: = | =i [
Crikeria: =500

ar: ¥

A FE i

Using an AND Condition

Many times, a query requires more than one condition to obtain the desired result. For
example, if you want to find all customers in PA with sales to date over $10,000, you
would need two conditions: State=PA and Sales to Date>10000. The records must meet
both conditions in order to be included in the RecordSet. To combine two criteria in this
way, you use the And logical operator.

You can use the And operator in a single field or in different fields. In a single field, you
can use the And operator to find records that fall into a range. For example, to find
customers whose contract dates fall between 9/1/99 and 9/30/99, you type both criteria on
a single line in the Criteria row under the appropriate field (i.e., >=9/1/99 And
<=9/30/99 in the Contract Date field).

The And operator also allows you to impose conditions in two different fields. For
example, to find customers in PA with sales to date over $10,000, you type each criterion
on a single line in the Criteria row under the appropriate fields (i.e., =PA in the
State/Province field and >10000 in the Sales to Date field).

Field: |First Name Last MName DepartmentMame SkateorProvince
Table: |University Emploves  [University Emplovee | Uriversiey Employes | University Employves
Sark:
Show:
Criteria: "Education” "Marland"
ar:

Using an OR Condition

Many times, a query requires more than one condition to obtain the desired result. For
example, if you want to find all customers in PA or all customers with sales to date over
$10,000, you would need two conditions: State=PA as well as Sales to Date>10000. The
records only need to meet one of the conditions in order to be included in the RecordSet.
To combine two criteria in this way, you use the Or logical operator.
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You can use the Or operator in a single field or in different fields. In a single field, you
type the criteria on two separate lines under the same field. In different fields, you type
the criteria on two separate lines under the appropriate fields. For example, to find all
customers with contract dates on or before 1/1/99 or credit limits above $3,000, you type
<=1/1/99 in the Criteria row under the Contract Date field and >3000 in the or row
under the Credit Limit field.

Field: | First Name Lask Mame Departmenthame

Table: |University Employes  |University Employes | University Employes
Sork:

Shiow:
Criteria; "Psychology”
ar; "Music"

Using a Wildcard Character

Wildcard characters are used in a query to find records when the criteria contains a
pattern (such as all last names beginning with M) or are only partly known (such as the
proper spelling - Kline or Klein). Wildcards take the place of one or several letters in a
Text field or numbers in a Date/Time field.

The two most common wildcards are listed in the following table:

Wildcard -

Representing Example

? - Any
single letter | Sm?th finds Smith and Smyth, whereas ?andy finds Sandy, Randy, etc.
or number

* - One or M* finds all records that start with M; 8/*/99 finds all dates in August,
more letters | 1999; and *ball* finds all records that have the word ball anywhere in the
or numbers | field

Creating a Parameter Query

You can automate the process of changing the criteria for queries that you run on a
regular basis by using parameter query. A parameter query prompts the user for a value to
use it as a criteria field every time it’s run thus eliminating the need to open the query in
Design View to change the criteria manually.

To create a parameter query, under the criteria field type the prompt message between [].

For example under a field called Course Name you may type [Enter Course Name:].
When you run the query you will get a prompt similar to the one below.

Last updated: Thursday, November 02, 2006 Page 10 of 15



Academic Computing Center - AUB Access 2003 — Tutorial 11

Emvbar Faramsten Wl ue

Erter & Cusborsar bonbar

You may enter many parameters in your query with different functions. For example for
a date field you might type [Start Data] And [End Date]. This will prompt you twice for a
date then display the records that have a date value between the two entered above.

By default you are prompted for the parameter values as they are arranged from left to
right in Design View . However you can override such an order by going to Query >
Parameters. A small window will open where you can type in prompt messages between
[] and specify the value data type. You should make sure that the prompt messages here
are the same as those entered under the criteria fields.

Creating a Calculated Field

You may want to use field values in a table to calculate new values, such as multiplying
the value in the Participants field by the value in the Cost field to calculate the total
cost. Access allows you to use expressions to calculate new field values. The expression
can also include a single field, which has a value that needs to be adjusted. In
expressions, field names are enclosed in square brackets ([ ]); numbers are not.

For example, to calculate a new field Total Cost and display the results in a column you
want to name Total Cost, you would enter Total Cost:[Participants]*[Cost] in the
design grid. The colon is used to separate the column name from the expression.

You create calculated fields in queries. You can also use criteria to remove nonessential
records, thereby allowing the query to run faster. The results can then be used to generate
a report.

Field: |'Workshop Participants Zosk Tokal Cost: [Participants*[Cost] =]
Table: |Calculate Total Cost [ Calculate Total Cost [ Calculake Total Cost
Sork:
Shiow:
Criteria:

ars
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Creating Aggregate/Function Query

Access allows you to create a query that groups records by a selected field and applies a
function that calculates values on other fields in the query according to your needs. For
example, you can group records in a table by state and then select the Count function to
find out how many customers (records) are in each state (field). You can also group by
customer name (field) and calculate the Sum of each customer's orders (record values).

There are several types of functions from which you can choose. The most commonly
used functions are listed in the following table:

Function | Description

Sum Sums the values in the calculated field

Average | Finds the average value of the calculated field
Count Counts the number of records in the calculated field
Max Finds the highest value in the calculated field

Min Finds the lowest value in the calculated field

=t Revenue per course : Select Query

Dake
SkudentID
CourseID

Field: |Coursell: Coursehlame Cost okal Revenue: Sumi] CreditHours]*[ cost )kl [y s el i = s
Table: |Fall 2000 Courses Courses Courses

Total: |Group By Group By Group By Expression Counk

Sark:
Shaw:

Criteria:
ar

To create such query, you have to click the Totals button on the Database toolbar Z in
Design View. A new row will be added to your work area where you can select on of the
functions mentioned above to Group By it.

Last updated: Thursday, November 02, 2006 Page 12 of 15



Academic Computing Center - AUB Access 2003 — Tutorial 11

Creating an Action Query

Action queries are queries that do something more than simply select a specific group of
records and present them to the user. When you create a query Access automatically
creates it as a select query. . However you can specify a different type from the Query
design menu. The menu’s selections are: Make Table, Update, Append, and Delete.

Update Queries: They are used if you want to modify a field in a specific table. Instead
of going through the entries and changing them one by one an update query will help you
do that in a faster and more reliable way. From the Query menu in the Main Menu bar
select Update Query select the Update to cell under the field that you want to change
type in the new value and run the Query.

Field: | City Type of Animal Current Yaccinations =
Table: | Customer Pets Pets -
Update To: Yes
Criteria: | "Mounkain View" "Horse"
or:
=
| [

Make-table Queries: They are used when you apply certain criteria options to your
select query and you want these result to be saved in a table. Simply convert your query
to make-table one from Query > Make-Table, after you have selected the criteria. Enter
the table new name under table name and run the query that will create a new table from
the results.

Make Table HE
Make Mew Table QK

Table Mame: IMaiIing List for Coupons| j concel
anc I
% Current Database

" another Database:

il Tdarme I

Append Queries: Allow you to move records from one table to another directly instead
of the copying and pasting process. However you should be aware of some issues:

- If the table you are adding record to, has a primary key field, the records you add
can not have Null or duplicate primary key values.
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- If you add records to another database you should know the name and location of
the database.
- If you append records with Auto Number field, do not include it if the table you

are adding to already have one. This might cause duplicate values and confusing
results.

In order to append your data to a previous table convert you query to an Append Query
using Query > Append Query. Under Append to choose the table you want to append
the data to and run the query. The new data will be added to your table.

Append HE

—Append To

0

K I
LG ENEH - s Yisit Details Backup j
Cancel |
' Current Database
" another Database:
Eile flame: I

Delete Queries: Allow you to delete certain records from a table directly instead of going
through the table’s entries one by one. For example you might wish to delete all students
whose IDs start with 2000 from your table. A Delete Query allows you to do that simply
by running it after entering the criteria options.

In order to use the above method you should convert your query type to a Delete Query
from Query > Delete Query, and run the query after entering the criteria.

&2 Query1 : Delete Query _ (O] x|

EI‘

W
Pet ID

Customer Nun

Pet Mame
Type of Anlméll

Lo =l

Field: |Deceased Pets.* =
Table: |pets Pets —
Delete: |Where From
Criteria: |Yes

or;

< | Lﬁ‘
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Using Multiple Tables in a Query

There may be instances when you need to add more than one table or query to a query. In
order to do this, you need to ensure that the field lists are joined to each other with a join
line so that Access knows how to connect the information.

If tables in a query are not joined to one another, Access does not know which records are
associated with which, so every combination of records between the two tables would
appear in the query. Therefore, if each table had 50 records, the query's results would
contain 2500 records (50x50), thereby rendering useless results.

If you previously created a relationship between tables in the Relationship window,
Access automatically displays join lines when you add related tables in query Design
View . If you have not previously created relationships, Access automatically creates
joins if tables were added to a query as long as the tables each have a field with the same
or compatible data type and one of the join fields is a primary key. If tables added to the
query do not include any fields that can be joined, you have to add one or more extra
tables or queries to serve solely as a bridge between the tables containing the data you
want to use.
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