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Maintaining a Database Using hte Design and Update Features of Access

CASE PERSPECTIVE 

Dr. Gernaey and his colleagues at Ashton James 

College have received many benefits from the database 

they created and loaded, including the ability to 

ask questions concerning the data in the database. 

They now face the task of keeping the database 

up-to-date. As they take on new clients and trainers, 

they will need to add new records and make changes 

to existing records. 

Access offers many features for maintaining a 

database that they want to utilize. For example, they 

must change the structure of the database to categorize 

the clients by type. They will do this by adding a 

Client Type field to the Client table. They discovered 

the Name field was too short to contain the name of 

one of the clients, so they will enlarge the size of the 

field. Along with these changes, they want to change 

the appearance of a datasheet when displaying data. 

They would like the ability to make mass updates, 

that is, to update many records in a single operation. 

They want rules that make sure users can enter only 

valid data into the database, and they want to ensure 

that it is not possible for the database to contain a 

client who is not associated with a specific trainer. 

Finally, they want to improve the efficiency of certain 

types of processing, specifically sorting and retrieving 

data. Your task is to help the administration accomplish 

these goals. 

As you read through this project, you will learn 

how to use the Access design and update features to 

maintain a database. 

P R O J E C T Maintaining a Database 

Using the Design and 

Update Features of Access

Introduction 

Once a database has been created and loaded with data, it must be maintained. 

Maintaining the database means modifying the data to keep it up-to-date, such as 

adding new records, changing the data for existing records, and deleting records. 

Updating can include mass updates or mass deletions; that is, updates to, or deletions 

of, many records at the same time. 

In addition to adding, changing, and deleting records, maintenance of a database 

can involve the need to restructure the database periodically; that is, to change 

the database structure. This can include adding new fields to a table, changing the 

characteristics of existing fields, and removing existing fields. It also can involve the 

creation of indexes, which are similar to indexes found in the back of books. Indexes 

are used to improve the efficiency of certain operations. 

Figure 3-1 summarizes some of the various types of activities involved in 

maintaining a database. 
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You will have mastered the material in this project when you can: 

Add, change, and delete records 

Search for records 

Filter records 

Update a table design 

Format a datasheet 

Use queries to update records 

Specify validation rules, default values, and formats 

Create and use a Lookup field 

Specify referential integrity 

Use a subdatasheet 

Sort records 

Create indexes 

O b j e c t i v e s 

P R O J E C T Maintaining a Database 

Using the Design and 

Update Features of Access

Project Three — Maintaining the Ashton James 

College Database 

The steps in this project show how to make changes to the data in the Ashton James 

College database. They also illustrate how to search for records as well as filter 

records. The steps restructure the database, that is, make changes that meet the needs 

of the user, in this case, Ashton James College. This includes adding an additional 

field as well as increasing the width of one of the existing fields. Other changes 

modify the structure of the database in a way that prevents users from entering 

invalid data. Steps are presented to create indexes that reduce the time it takes 

for some operations, for example, those involving sorting the data. 

Opening the Database 

If you are stepping through this project on a computer and you want your screen to 

match the figures in this book, then you should change your computer’s resolution 

to 800 
 600. For more information on how to change the resolution on your computer, 

see Appendix D. Before carrying out the steps in this project, first you must 

open the database. The steps on the next page start Access and open the database. 

The steps assume that the Ashton James College database is located on a disk in 

drive A. If your database is located anywhere else, you will need to adjust the 

appropriate steps. 

FIGURE 3-1 
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To Open a Database 

Click the Start button on the Windows taskbar, point to All Programs on 

the Start menu, point to Microsoft Office on the All Programs submenu, and 

then click Microsoft Office Access 2003 on the Microsoft Office submenu. 

If the Access window is not maximized, double-click its title bar to 

maximize it. 

If the Language bar appears, right-click it and then click Close the Language 

bar on the shortcut menu. 

Click the Open button on the Database toolbar. 

If necessary, click the Look in box arrow and then click 31/2 Floppy (A:). 

Click Ashton James College, the database modified in Project 2. (If you did 

not complete the steps in Project 2, see your instructor for a copy of the 

database.) 

Click the Open button in the Open dialog box. If the Security Warning dialog 

box appears, click the Open button. 

The database opens and the Ashton James College : Database window appears. 

Updating Records 

Keeping the data in a database up-to-date requires updating records in three ways: 

adding new records, changing the data in existing records, and deleting existing records. 

Adding Records 

In Project 1, you added records to a database using Datasheet view; that is, as 

you were adding records, the records were appearing on the screen in the form of a 

datasheet, or table. When you need to add additional records, you can use the same 

techniques. 

In Project 1, you used a form to view records. This is called Form view. You 

also can use Form view to update the data in a table. To add new records, change 

existing records, or delete records, you will use the same techniques you used in 

Datasheet view. The following steps add a record to the Client table with a form, 

for example. These steps use the Client form created in Project 1. 

To Use a Form to Add Records 

• With the Ashton James College 

database open, click Forms on the 

Objects bar, and then right-click 

the Client form. 

The list of forms appears 

(Figure 3-2). The shortcut menu 

for the Client form also appears. 
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Database 

window 

Forms object 

selected 

Client form 

selected 

shortcut 

menu 

Open 

command 

The Access Help 

System 

Need Help? It is no further 

than the Type a question for 

help box on the menu bar in 

the upper-right corner of the 

window. Click the box that 

contains the text, Type a 

question for help (Figure 3-3), 

type help, and then press 

the ENTER key. Access 

responds with a list of topics 

you can click to learn about 

obtaining help on any 

Access-related topic. To find 

out what is new in Access 

2003, type what is new 

in Access in the Type a 

question for help box. 

More About 

FIGURE 3-2

• Click Open on the 

shortcut menu. 

The form for the Client 

table appears (Figure 3-3). 

Your toolbars may be 

arranged differently. 

FIGURE 3-3 

• Click the New Record button on 

the Navigation bar, and then type 

the data for the new record as 

shown in Figure 3-4. Press the TAB 

key after typing the data in each 

field, except after typing the data 

for the final field (Trainer Number). 

The record appears. 

• Press the TAB key. 

The record now is added to the Client table 

and the contents of the form are erased. 

FIGURE 3-4 

Searching for a Record 

In the database environment, searching means looking for records that satisfy 

some criteria. Looking for the client whose number is FL93 is an example of 

searching. The queries in Project 2 also were examples of searching. Access had 

to locate those records that satisfied the criteria. 

A need for searching also exists when using Form view or Datasheet view. To 

update client FL93, for example, first you need to find the client. 

You need a way to be able to go directly to a record just by giving the value in 

some field. This is the function of the Find button. Before clicking the Find button, 

select the field for the search. 

The steps on the next page show how to search for the client whose number 

is FL93. 
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1. Click New Record button 

on Form View toolbar 

2. On Insert menu click 

New Record 

3. In Voice Command mode, 

say “Insert, New Record” 

Other Ways 

Client 

form 

New Record 

button 

contents of 

record 1 appear 

in form 

Formatting 

(Form/Report) 

toolbar 

contents of 

new record 

First Record 

button 

Form View 

toolbar 

Access Pro ject 3

To Search for a Record 

• Make sure the Client table is open 

and the form for the Client table is 

displayed. 

• If necessary, click the First Record 

button to display the first record. 

• If the Client Number field 

currently is not selected, select it 

by clicking the field name. 

The first record appears on the form 

(Figure 3-5). 

FIGURE 3-5 

• Click the Find button on the Form 

View toolbar. 

• Type FL93 in the Find What text 

box and then click the Find Next 

button. 

Access displays the Find and Replace dialog 

box, locates the record for client FL93, 

and displays it in the Client form 

(Figure 3-6). The Find What text box 

contains the entry, FL93. 

• Click the Cancel button in the 

Find and Replace dialog box. 

FIGURE 3-6 

In some cases, after locating a record that satisfies a criterion, you might need to 

find the next record that satisfies the same criterion. For example, if you just found 

the first client whose trainer number is 42, you then may want to find the second 

such client, then the third, and so on. To do so, repeat the same process. You will 

not need to retype the value each time, however. 
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1. On Edit menu click Find 

2. Press CTRL+F 

3. In Voice Command mode, 

say “Find” 

Other Ways 

Find and Replace 

dialog box 

field value 

to find 

Find Next 

button 

Cancel 

button 

record for 

client FL93 

record 1 is 

current record 

Find 

button 

Client Number 

field selected 

(highlighted)

Changing the Contents of a Record 

After locating the record to be changed, select the field to be changed by clicking 

the field. You also can press the TAB key repeatedly. Then make the appropriate 

changes. (Clicking the field automatically produces an insertion point. If you use the 

TAB key, you will need to press F2 to produce an insertion point.) 

Normally, Access is in Insert mode, so the characters typed will be inserted at 

the appropriate position. To change to Overtype mode, press the INSERT key. The 

letters, OVR, will appear near the bottom right edge of the status bar. To return to 

Insert mode, press the INSERT key. In Insert mode, if the data in the field completely 

fills the field, no additional characters can be inserted. In this case, you would need 

to increase the size of the field before inserting the characters. You will see how to 

do this later in the project. 

The following step uses Form view to change the name of client FL93 to 

Fairland Lawns by inserting the letter s after Lawn. Sufficient room exists in the 

field to make this change. 

To Update the Contents of a Field 

• Click in the Name field text box 

for client FL93 after the word 

Lawn, and then type s (the 

letter s) to change the name. 

The name is changed. The mouse pointer 

shape is an I-beam (Figure 3-7). 

FIGURE 3-7 

Once you move to another record or close this table, the change to the name will 

become permanent. 

Switching Between Views 

Sometimes, after working in Form view where you can see all fields, but only 

one record, it is helpful to see several records at a time. To do so, switch to 

Datasheet view. The steps on the next page switch from Form view to Datasheet 

view. 
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Client 

Number FL93 

I-beam mouse 

pointer 

name 

changed 

View 

button 

The View Button 

You can use the View button 

to switch easily between 

viewing the form, called Form 

view, and viewing the design 

of the form, called Design 

view. To switch to Datasheet 

view, you must click the 

down arrow, and then click 

Datasheet view in the list that 

appears. 

More About 

Q: Why can you not use 

the Next Record button to 

find client FL93? 

A: In a small table, repeatedly 

clicking the Next Record 

button until client FL93 is 

on the screen may not be 

particularly difficult. In a large 

table with many records, 

however, this would be 

extremely cumbersome. 

& Q A

To Switch from Form View to Datasheet View 

• Click the View button arrow 

on the Form View toolbar (see 

Figure 3-7 on the previous page). 

The View button list appears (Figure 3-8). 

FIGURE 3-8 

• Click Datasheet View, and then 

maximize the window containing 

the datasheet by double-clicking 

its title bar. 

The datasheet appears (Figure 3-9). The 

position in the table is maintained. The 

current record selector points to client 

FL93, the client that appeared on the screen 

in Form view. The Name field, the field in 

which the insertion point appears, is 

selected. The new record for client RT67 is 

currently the last record in the table. When 

you close the table and open it later, client 

RT67 will be in its appropriate location.

If you want to return to Form view, use the same process. The only difference is 

that you click Form View rather than Datasheet View. 

Filtering Records 

You can use the Find button in either Datasheet view or Form view to locate a 

record quickly that satisfies some criterion (for example, the client number is FL93). 

All records appear, however, not just the record or records that satisfy the criterion. 

To have only the record or records that satisfy the criterion appear, use a filter. 

Three types of filters are available: Filter By Selection, Filter By Form, and Advanced 

Filter/Sort. You can use a filter in either Datasheet view or Form view. 
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1. On View menu click 

Datasheet View 

2. In Voice Command mode, 

say “View, Datasheet 

View” 

Other Ways 

FIGURE 3-9 

table appears in 

Datasheet view 

Name field for 

client FL93 

client RT67 

currently is last 

record 

View button 

arrow 

Datasheet 

View

Using Filter By Selection 

The simplest type of filter is called Filter By Selection. To use Filter By Selection, 

you first must give Access an example of the data you want by selecting the data 

within the table. The following steps use Filter By Selection in Datasheet view to 

display only the records for clients in San Julio. 

To Use Filter By Selection 

• Click the City field on the second 

record. 

The insertion point appears in the City field 

on the second record (Figure 3-10). The city 

on this record is San Julio. 

FIGURE 3-10 

• Click the Filter By Selection 

button on the Table Datasheet 

toolbar (see 

Figure 3-10). 

• If instructed to 

do so, print the 

results by clicking the Print button 

on the Table Datasheet toolbar. 

Only the clients located in San Julio appear 

(Figure 3-11). 

FIGURE 3-11 
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Filter By 

Selection button 

City field in 

which city is 

San Julio 

only records on 

which city is San 

Julio appear 

Remove 

Filter button

To redisplay all the records, remove the filter as shown in the following step. 

To Remove a Filter 

• Click the Remove Filter button 

on the Table Datasheet toolbar (see 

Figure 3-11 on the previous page). 

All records appear (Figure 3-12). 

FIGURE 3-12 

After you remove the filter, the button changes from the Remove Filter button to 

the Apply Filter button as the ScreenTip indicates. 

Using Filter By Form 

Filter By Selection is a quick and easy way to filter by the value in a single field. 

For more complex criteria, however, it is not appropriate. For example, you could 

not use Filter By Selection to restrict the records to those for which the city is Lake 

Hammond and the trainer number is 42. For this type of query, in which you want 

to specify multiple criteria, you can use Filter By Form. The following steps 

illustrate using this filtering method in Datasheet view. 
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1. On Records menu point 

to Filter, click Filter 

By Selection on Filter 

submenu 

2. In Voice Command mode, 

say “Filter By Selection” 

Other Ways 

all records 

appear 

Filter By 

Form button

Access Pro ject 3 

To Use Filter By Form 

• Click the Filter By Form button 

on the Table Datasheet toolbar 

(see Figure 3-12). 

• Click the City field (San Julio may 

appear in the field), click the arrow 

that appears, and then click Lake 

Hammond. 

• Click the right scroll arrow so 

the Trainer Number field is on the 

screen, click the Trainer Number 

field, click the down arrow that 

appears, and then click 42. 

The form for filtering appears (Figure 3-13). 

Lake Hammond is selected as the city, and 

42 is selected as the trainer number. 

FIGURE 3-13 

• Click the Apply Filter button on 

the Filter/Sort toolbar. 

• If instructed to do so, print the 

results by clicking the Print button 

on the Table Datasheet toolbar. 

The only record 

included is the record 

on which the city is 

Lake Hammond and the 

trainer number is 42 (Figure 3-14). 

• Click the Remove Filter button on 

the Table Datasheet toolbar. 

All records are shown. 

Using Advanced Filter/Sort 

In some cases, your criteria may be too complex even for Filter By Form. For 

example, you might want to include any client for which the city is Lake Hammond 

and the trainer is number 42. You also may want to include any client of trainer 48, 

no matter where the client is located. Further, you might want to have the results 

sorted by name. To filter records using complex criteria, you need to use 

Advanced Filter/Sort as illustrated in the steps on the next page. 
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1. On Records menu point 

to Filter, click Filter By 

Form on Filter submenu 

2. In Voice Command mode, 

say “Filter By Form” 

Other Ways 

FIGURE 3-14 

Client: Filter by 

Form window 

city must be 

Lake Hammond 

trainer number 

must be 42 

Apply Filter 

button 

arrow 

Remove 

Filter button 

only record with city 

Lake Hammond and 

trainer number 42 

appears

To Use Advanced Filter/Sort 

• Click Records on the menu bar, 

and then point to Filter. 

The Filter submenu appears (Figure 3-15). 

FIGURE 3-15 

• Click Advanced Filter/Sort. 

Access displays the ClientFilter1 : Filter 

window (Figure 3-16). The screen looks just 

like the screens you used to create queries. 

The city and trainer number criteria from 

the previous filter appear. If you were creating 

a different filter, you could delete these. 

FIGURE 3-16 

• Type 48 as the criterion in the 

second Criteria row (the or row) 

of the Trainer Number column, 

double-click the Name field to add 

the field to the filter, click the Sort 

row for the Name column, click the 

arrow that appears, and then click 

Ascending. 

The additional criteria for the Trainer Number 

field are entered (Figure 3-17). The data will 

be sorted on Name in ascending order. 

FIGURE 3-17 
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ClientFilter1 : 

Filter window 

city must be 

Lake Hammond 

trainer number 
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because both criteria 

are on same line, both 

must be true 
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criterion for Trainer 

Number field 

data will be 

sorted by Name in 
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Apply Filter 

button 

all records 

appear 

Records 

menu 

Filter 

submenu 

Filter 

command 

Advanced 

Filter/Sort... 

command

• Click the Apply Filter 

button on the 

Filter/Sort toolbar. 

• If instructed to do so, print the 

results by clicking the Print button 

on the Table 

Datasheet toolbar. 

The filtered data 

appears (Figure 3-18). Only the clients who 

satisfy the criteria in the filter are included. 

The clients are ordered by name. 

• Click the Remove Filter button on 

the Table Datasheet toolbar. 

All records are shown. 

Deleting Records 

When records no longer are needed, delete the records (remove them) from the 

table. For example, suppose client EU28 no longer is served by Ashton James College 

and its final payment is made. The record for that client should be deleted. The 

following steps delete client EU28. 

To Delete a Record 

• With the datasheet for the Client 

table on the screen, click the 

record selector of the record in 

which the client number is EU28. 

The record is selected (Figure 3-19). 

FIGURE 3-19 
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records with city 

Lake Hammond 

and trainer number 

42 appears 

records with 

trainer number 

48 appear 

records sorted 

by name 

Remove 

Filter button 

FIGURE 3-18 

mouse 

pointer 

record to delete 

is selected 

Q: Can you filter records 

that have been retrieved as 

the result of a query? 

A: Yes. You can use Filter By 

Selection, Filter By Form, and 

Advanced Filter/Sort in the 

Query Datasheet window just 

as you did in the Table 

Datasheet window. You also 

can use the command in 

Form view. 

& Q A

• Press the DELETE key to delete the 

record. 

Access displays the Microsoft Office Access 

dialog box (Figure 3-20). The message 

indicates that one record will be deleted. 

• Click the Yes button to complete 

the deletion. 

• If instructed to do so, print the 

results by clicking the Print button 

on the Table Datasheet toolbar. 

• Close the window containing the 

table by clicking its Close Window 

button. 

The record is deleted and the table no 

longer appears. 

FIGURE 3-20 

You can delete records using a form just as you delete records using a datasheet. 

To do so, first navigate to the record to be deleted. For example, you can use the 

Navigation buttons or you can locate the desired record using the Find button. The 

following steps illustrate how to delete a record in Form view after you have located 

the record to be deleted. 

To Delete a Record in Form View 

1. Click the Record Selector (the triangle in front of the record) to select the entire 

record. 

2. Press the DELETE key. 

3. When Access displays the dialog box asking if you want to delete the record, 

click the Yes button. 

Changing the Structure 

When you initially create a database, you define its structure; that is, you indicate 

the names, types, and sizes of all the fields. In many cases, the structure you first 

define will not continue to be appropriate as you use the database. 

Characteristics of a given field may need to change. For example, a client name 

might be stored incorrectly in the database. In this example, the name Morgan- 

Alyssa actually should be Morgan-Alyssa Academy. The Name field is not large 

enough, however, to hold the correct name. To accommodate this change, you need 

to restructure the database by increasing the width of the Name field. 

It may be that a field currently in the table no longer is necessary. If no one ever 

uses a particular field, it is not needed in the table. Because it is occupying space and 

serving no useful purpose, it should be removed from the table. You also would need 

to delete the field from any forms, reports, or queries that include it. 
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1. Click Delete Record 

button on Table 

Datasheet toolbar 

2. On Edit menu click 

Delete 

3. In Voice Command mode, 

say “Delete” 

Other Ways 

Microsoft Office 

Access dialog box 

message indicates 

you are about to 

delete 1 record 

Yes 

button 

Close Window 

button 

Changing the 

Structure 

A major advantage of using a 

full-featured database management 

system is the ease with 

which you can change the 

structure of the tables that 

make up the database. In a 

non-database environment, 

changes to the structure 

can be very cumbersome, 

requiring difficult and timeconsuming 

changes to many 

programs. 

More About

To make any of these changes, you first must open the table in Design view. 

Changing the Size of a Field 

The following steps change the size of the Name field from 20 to 25 to 

accommodate the change of name from Morgan-Alyssa to Morgan-Alyssa Academy. 

To Change the Size of a Field 

• In the Database window, click 

Tables on the Objects bar, and then 

right-click Client. 

The shortcut menu for the 

Client table appears (Figure 3-21). 

FIGURE 3-21 

• Click Design View on the shortcut 

menu. 

Access displays the Client : Table 

window (Figure 3-22). 

FIGURE 3-22 
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Tables 

object 

Client table 

selected 

shortcut menu 

for Client table 

Design View 

command 

Name 

field

• Click the row selector for the 

Name field. 

The Name field is selected (Figure 3-23). 

FIGURE 3-23 

• Press F6 to select the field size, 

type 25 as the new size, and then 

press F6 again. 

The field size is changed (Figure 3-24). 

FIGURE 3-24 

Adding a New Field 

The next step is to categorize the clients of the Ashton James College database. 

To do so, you must add an additional field, Client Type. The possible values for 

Client Type are EDU (which indicates the client is an educational institution), MAN 

(which indicates the client is a manufacturing organization), or SER (which indicates 

the client is a service organization). 

To be able to store the client type, the following steps add a new field, called 

Client Type, to the table. The possible entries in this field are EDU, MAN, and 

SER. The new field will follow Zip Code in the list of fields; that is, it will be the 

seventh field in the restructured table. The current seventh field (Amount Paid) will 

become the eighth field, Current Due will become the ninth field, and so on. The 

following steps add the field. 
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Name field 
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field size 
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Q: What are some reasons 

for adding a field to a table? 

A: Tables frequently need 

to be expanded to include 

additional fields for a variety 

of reasons. Users’ needs can 

change. The field may have 

been omitted by mistake when 

the table first was created. 

Government regulations may 

change in such a way that an 

organization needs to maintain 

additional information. 

& Q A

To Add a Field to a Table 

• Click the row selector for the 

Amount Paid field, and then press 

the INSERT key to insert a blank row. 

A blank row appears in the position for the 

new field (Figure 3-25). 

FIGURE 3-25 

• Click the Field Name column for 

the new field. 

• Type Client Type as the field 

name and then press the TAB key. 

Select the Text data type by 

pressing the TAB key. 

• Type Client Type 

(EDU - Education, MAN - 

Manufacturing, SER - 

Service) as the description. 

• Press F6 to move to the Field Size 

text box, type 3 (the size of the 

Client Type field), and then press 

F6 again. 

The entries for the new field are complete 

(Figure 3-26). 

• Close the Client : Table window by 

clicking its Close Window button. 

The Microsoft Office Access dialog box is 

displayed (Figure 3-27). 

Click the Yes button to save the 

changes. 

The changes are saved. 
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FIGURE 3-26 

FIGURE 3-27 
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Close Window 

button
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The Client Type field now is included in the table and available for use. 

Deleting a Field 

If a field in one of your tables no longer is needed; for example, it serves no 

useful purpose or it may have been included by mistake, you should delete the field. 

The following steps illustrate how to delete a field. 

To Delete a Field 

1. Open the table in Design view. 

2. Click the row selector for the field to be deleted. 

3. Press the DELETE key. 

4. When Access displays the dialog box requesting confirmation that you want to 

delete the field, click the Yes button. 

When you save your changes to the table structure, the field will be removed 

from the table. 

Updating the Restructured Database 

Changes to the structure are available immediately. The Name field is longer, 

although it does not appear that way on the screen, and the new Client Type field 

is included. 

To make a change to a single field, such as changing the name from Morgan- 

Alyssa to Morgan-Alyssa Academy, click the field to be changed, and then make 

the necessary correction. If the record to be changed is not on the screen, use the 

Navigation buttons (Next Record, Previous Record) to move to it. If the field to be 

corrected simply is not visible on the screen, use the horizontal scroll bar along the 

bottom of the screen to shift all the fields until the correct one appears. Then make 

the change. 

The following step changes the name of Morgan-Alyssa to Morgan-Alyssa 

Academy. 

To Update the Contents of a Field 

• Be sure the Client table is 

selected in the Database window, 

and then click the Open button on 

the Database window toolbar. 

• Click to the right of the final a 

in Morgan-Alyssa (client MC28), 

press the SPACEBAR, and then type 

Academy to change the name. 

The name is changed from Morgan-Alyssa 

to Morgan-Alyssa Academy (Figure 3-28). 

Only the final portion of the name currently 

appears. 
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1. Click Insert Rows button 

on Table Design toolbar 

2. On Insert menu click Rows 

3. In Voice Command mode, 

say “Insert Rows” 

Other Ways 

Moving a Field in 

a Table Structure 

If you add a field to a table 

and later realize the field is in 

the wrong location, you can 

move the field. To do so, click 

the row selector for the field 

twice, and then drag the field 

to the new location. 

More About 

Changing Data 

Types 

It is possible to change the 

data type for a field that 

already contains data. Before 

you change a data type, however, 

you should consider 

what effect the change will 

have on other database 

objects, such as forms, queries, 

and reports. For example, you 

could convert a Text field to a 

Memo field or to a Hyperlink 

field. You also could convert a 

Number field to a Currency 

field or vice versa. 

More About

Changing the Appearance of a Datasheet 

You can change the appearance of a datasheet in a variety of ways. You can resize 

columns and rows. You can change the font, the font size, the font style, and the color. 

You also can change the color of the gridlines in the datasheet as well as the cell effects. 

Resizing Columns 

The Access default column sizes do not always allow all the data in the field to 

appear. You can correct this problem by resizing the column (changing its size) in the 

datasheet. In some instances, you actually may want to reduce the size of a column. 

The State field, for example, is short enough that it does not require all the space on 

the screen that is allotted to it. 

Both types of changes are made the same way. Position the mouse pointer on the 

right boundary of the column’s field selector (the line in the column heading immediately 

to the right of the name of the column to be resized). The mouse pointer will 

change to a two-headed arrow with a vertical bar. You then can drag the line to 

resize the column. In addition, you can double-click in the line, in which case Access 

will determine the best fit for the column. 

The following steps illustrate the process for resizing the Name column to the 

size that best fits the data. 

To Resize a Column 

• Point to the right boundary 

of the field selector for the 

Name field. 

The mouse pointer shape changes to a bar 

with a double-arrow, indicating that the 

column can be resized (Figure 3-29). 

FIGURE 3-29 

• Double-click the right boundary 

of the field selector for the 

Name field. 

The Name column has been resized 

(Figure 3-30). 
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Q: Why would you need to 

change a data type? 

A: You may need to change 

a data type because you 

imported data from another 

tool and Access imported the 

data type incorrectly. Also, 

you may find that a data type 

no longer is appropriate for a 

field. For example, a Text field 

can contain a maximum of 255 

characters. If the data stored 

in a Text field exceeds 255 

characters, you could change 

the data type to Memo. 

& Q A

• Use the same technique to resize 

the Client Number, Address, City, 

State, Zip Code, Client Type, and 

Amount Paid columns to best fit 

the data. 

The columns have been resized 

(Figure 3-31). 

FIGURE 3-31 

• If necessary, click the right scroll 

arrow to display the Current Due 

and Trainer Number columns, and 

then resize the columns to best fit 

the data. 

All the columns have been resized 

(Figure 3-32). 

FIGURE 3-32 

• Close the Client : Table window by 

clicking its Close Window button. 

The Microsoft Office Access dialog box 

is displayed (Figure 3-33). Changing a 

column width changes the layout, or design, 

of a table. 

• Click the Yes button. 

The next time the datasheet is displayed, 

the columns will have the new widths. 

FIGURE 3-33 

The change to the layout is saved. 
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Formatting a Datasheet 

In addition to changing the column size, you can format a datasheet in other 

ways. You can change various aspects of the font, including the font itself, the font 

style, the size, and the color. You can change the cell effects to make the cells appear 

raised or sunken, and you can change the gridline color. 

The changes to the datasheet will be reflected not only on the screen, but also 

when you print or preview the datasheet. 

In this section, the following steps illustrate how to change the font in the 

datasheet and the format of the datasheet grid. You then will preview what the 

datasheet would look like when it is printed. At this point, you can print the datasheet 

if you so desire. Finally, you will close the datasheet without saving the changes. That 

way, the next time you view the datasheet, it will appear in its original format. 

These steps show how to open the Trainer table in Datasheet view and then 

change the font. 

To Change the Font in a Datasheet 

• With the Tables object selected 

and the Trainer table selected, click 

the Open button on 

the Database 

Window toolbar. 

• Click Format on the menu bar. 

Access displays the Trainer table in 

Datasheet view (Figure 3-34). The 

Format menu appears. 

FIGURE 3-34 

• Click Font, click Arial Rounded MT 

Bold in the Font list, and then click 

9 in the Size list. (If you do not 

have Arial Rounded MT Bold 

available, click another similar 

font.) 

Access displays the Font dialog box 

(Figure 3-35). Arial Rounded MT Bold is 

selected as the font style and 9 is selected 

as the font size. 

• Click the OK button. 

The font is changed. 
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1. On Format menu click 

Column Width 

2. In Voice Command mode, 

say “Format, Column 

Width” 

Other Ways 

FIGURE 3-35 

Trainer table in 
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Font 
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The following steps change the format of the grid. 

To Change the Format of the Datasheet Grid 

• Click Format on the menu bar, 

and then click Datasheet. 

Access displays the Datasheet Formatting 

dialog box (Figure 3-36). 

FIGURE 3-36 

• Click the Gridline Color box arrow, 

click Aqua, and then click the OK 

button. 

• Resize the columns 

to best fit the data. 

The gridline color is changed to aqua 

and the columns have been resized 

(Figure 3-37). 

FIGURE 3-37 

The following steps use Print Preview to preview the changes to the datasheet. 
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To Use Print Preview 

• Click the Print Preview button on 

the Table Datasheet toolbar. 

• If instructed to do so, print the 

results by clicking the Print button 

on the Print Preview 

toolbar. 

Access displays the preview 

window (Figure 3-38). The changes in 

the datasheet format are reflected in 

the preview. 

• Click the Close button on the 

Print Preview toolbar. 

The preview no longer appears. 

To print the datasheet, click the Print button on either the Table Datasheet toolbar 

or the Print Preview toolbar. The changes to the format are reflected in the printout. 

The following steps show how to close the datasheet without saving the changes 

to the format. 

To Close the Datasheet Without Saving the Format Changes 

Click the Close Window button for the Trainer : Table window. 

Click the No button in the Microsoft Office Access dialog box when asked if 

you want to save your changes. 

Because the changes are not saved, the next time you open the Trainer table it 

will appear in the original format (see Figure 3-34 on page AC 133). If you had 

saved the changes, the changes would be reflected in its appearance. 

Mass Changes 

In some cases, rather than making individual changes, you will want to make mass 

changes. That is, you will want to add, change, or delete many records in a single 

operation. You can do this with queries. An update query allows you to make the 

same change to all records satisfying some criterion. If you omit the criterion, you 

will make the same changes to all records in the table. A delete query allows you to 

delete all the records satisfying some criterion. You can add the results of a query to 

an existing table by using an append query. You also can add the results to a new 

table by using a make-table query. 
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Action Queries 

An action query is a query 

that makes changes to many 

records in just one operation. 

The four types of action 

queries are: delete, update, 

append, and make-table. 

More About 

Q: Can you format query 

results? 

A: Yes. You can format the 

results of a query in Query 

Datasheet view just as you 

can in Table Datasheet view. 

You can resize columns, 

change various aspects of the 

font, change cell effects, and 

change gridline colors. 

& Q A

Using an Update Query 

The Client Type field is blank on every record. One approach to entering the 

information for the field would be to step through the entire table, assigning each 

record its appropriate value. If most of the clients have the same type, a simpler 

approach is available. 

In the Ashton James College database, for example, most clients are type SER. 

Initially, you can set all the values to SER. To accomplish this quickly and easily, 

you can use an update query, which is a query that makes the same change to all 

the records satisfying a criterion. Later, you can change the type for educational 

institutions and manufacturing organizations. 

The process for creating an update query begins the same as the process for 

creating the queries in Project 2. You select the table for the query and then use the 

Query Type button to change to an update query. In the design grid, an extra row, 

Update To, appears. Use this additional row to indicate the way the data will be 

updated. If a criterion is entered, then only those records that satisfy the criterion 

will be updated. 

The following steps change the value in the Client Type field to SER for all the 

records. Because all records are to be updated, criteria are not required. 

To Use an Update Query to Update All Records 

• With the Client table selected, 

click the New Object button arrow 

on the Database toolbar and then 

click Query. With Design View 

selected in the New Query dialog 

box, click the OK button. 

• Be sure the Query1 : Select Query 

window is maximized. 

• Resize the upper and lower panes 

of the window as well as the Client 

field list so all fields in the Client 

table field list appear (see Figure 2-6 

on page AC 70 in Project 2). 

Click the Query Type button arrow 

on the Query Design toolbar. 

The list of available query types appears 

(Figure 3-39). 

FIGURE 3-39 
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Resizing Columns 

After you have changed the 

size of a field, the forms you 

have created will not reflect 

your changes. If you used the 

AutoForm command, you can 

change the field sizes simply 

by recreating the form. To do 

so, right-click the form, click 

Delete on the shortcut menu, 

and then create the form as 

you did in Project 1. 

More About

• Click Update Query, double-click 

the Client Type field to select the 

field, click the Update To row in 

the first column of the design grid, 

and then type SER as 

the new value. 

The Client Type field is selected (Figure 3-40). 

In an update query, the Update To row 

appears in the design grid. The value to 

which the field is to be changed is entered 

as SER. Because no criteria are entered, the 

Client Type value on every row will be 

changed to SER. 

FIGURE 3-40 

• Click the Run button on the 

Query Design toolbar. 

The Microsoft Office Access dialog box 

is displayed (Figure 3-41). The message 

indicates that 10 rows (records) will be 

updated by the query. 

• Click the Yes button. 

The changes are made. 

Using a Delete Query 

In some cases, you may need to delete several records at a time. If, for example, 

all clients in a particular Zip code are to be serviced by another firm, the clients with 

this Zip code can be deleted from the Ashton James College database. Instead of 

deleting these clients individually, which could be very time-consuming in a large 

database, you can delete them in one operation by using a delete query, which is a 

query that will delete all the records satisfying the criteria entered in the query. 

You can preview the data to be deleted in a delete query before actually performing 

the deletion. To do so, click the View button arrow on the Query Design toolbar and 

then click Datasheet View after you create the query, but before you run it. The 

records to be deleted then would appear in Datasheet view. To delete the records, 

click the View button arrow on the Query Datasheet toolbar and then click Design 

View to return to Design view. Click the Run button on the Query Design toolbar, 

and then click the Yes button in the Microsoft Office Access dialog box when asked 

if you want to delete the records. 

The steps on the next page use a delete query to delete any client whose Zip code 

is 77893 without first previewing the data to be deleted. (Only one such client 

currently exists in the database.) 
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Query Type on shortcut 

menu, click Update Query 

on Query Type submenu 

3. In Voice Command mode, 

say “Query, Update Query” 

Other Ways 
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FIGURE 3-41 

Q: Why should you preview 

the data before running a 

delete query? 

A: If you inadvertently enter 

the wrong criterion and do 

not realize it before you click 

the Yes button, you will 

delete the incorrect set of 

records. Worse yet, you 

might not even realize that 

you have done so. 

& Q A

To Use a Delete Query to Delete a Group of Records 

• Click Edit on the menu bar 

and then click Clear Grid to 

clear the grid. 

• Click the Query Type button 

arrow on the Query Design toolbar. 

The list of available query types appears 

(Figure 3-42). 

FIGURE 3-42 

• Click Delete Query, double-click the 

Zip Code field to select the field, 

and then click the Criteria row. 

• Type 77893 as the criterion. 

The criterion is entered in the Zip Code 

column (Figure 3-43). In a delete query, 

the Delete row appears in the 

design grid. 

FIGURE 3-43 

• Click the Run button on the 

Query Design toolbar to run 

the query. 

The Microsoft Office Access dialog box 

is displayed (Figure 3-44). The message 

indicates the query will delete 1 row 

(record). 

• Click the Yes button. 

• Close the Query window. Do not 

save the query. 

The client with Zip code 77893 has been 

removed from the table. 
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Using Append and Make-Table Queries 

An append query adds a group of records from one table to the end of another 

table. For example, suppose that Ashton James College acquires some new clients 

and a database containing a table with those clients. To avoid entering all this information 

manually, you can append it to the Client table in the Ashton James College 

database using the append query. The following steps illustrate how to create an 

append query. 

To Create an Append Query 

1. Create a select query for the table containing the records to append. 

2. In the design grid, indicate the fields to include, and then enter any necessary 

criteria. 

3. Run the query to be sure you have specified the correct data, and then return to 

the design grid. 

4. Click the Query Type button arrow on the Query Design toolbar, and then click 

Append Query. 

5. When Access displays the Append Query dialog box, specify the name of the 

table to receive the new records and its location. Run the query by clicking the 

OK button. 

6. When Access indicates the number of records to be appended, click the OK button. 

The records then are added to the indicated table. 

In some cases, you might want to add the records to a new table, that is, a table 

that has not yet been created. If so, use a make-table query to add the records to a 

new table. Access will create this table as part of the process and add the records to it. 

Validation Rules 

You now have created, loaded, queried, and updated a database. Nothing you have 

done so far, however, makes sure that users enter only valid data. To ensure the entry 

of valid data, you create validation rules; that is, rules that a user must follow when 

entering the data. As you will see, Access will prevent users from entering data that 

does not follow the rules. The steps also specify validation text, which is the message 

that will appear if a user violates the validation rule. 

Validation rules can indicate a required field, a field in which the user actually 

must enter data. For example, by making the Name field a required field, a user 

actually must enter a name (that is, the field cannot be blank). Validation rules can 

make sure a user’s entry lies within a certain range of values; for example that the 

values in the Amount Paid field are between $0.00 and $90,000.00. They can specify 

a default value; that is, a value that Access will display on the screen in a particular 

field before the user begins adding a record. To make data entry of client numbers more 

convenient, you also can have lowercase letters appear automatically as uppercase letters. 

Finally, validation rules can specify a collection of acceptable values; for example, 

that the only legitimate entries for the Client Type field are EDU, MAN, and SER. 

Specifying a Required Field 

To specify that a field is to be required, change the value for the Required 

property from No to Yes. The steps on the next page specify that the Name field is 

to be a required field. 
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To Specify a Required Field 

• With the Database window open, 

the Tables object 

selected, and the 

Client table selected, 

click the Design 

button on the Database Window 

toolbar. 

• Select the Name field by clicking 

its row selector. 

Access displays the Client : Table window 

(Figure 3-45). The Name field is selected. 

FIGURE 3-45 

• Click the Required property box 

in the Field Properties pane, and 

then click the down arrow that 

appears. 

• Click Yes in the list. 

The value in the Required property box 

changes to Yes (Figure 3-46). It now is 

required that the user enter data into the 

Name field when adding a record. 

FIGURE 3-46 

Specifying a Range 

The following step specifies that entries in the Amount Paid field must be 

between $0.00 and $90,000.00. To indicate this range, the criterion specifies that the 

amount paid amount must be both >= 0 (greater than or equal to 0) and <= 90000 

(less than or equal to 90000). 
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To Specify a Range 

• Select the Amount Paid field by 

clicking its row selector. Click the 

Validation Rule property box to 

produce an insertion point, and 

then type >=0 and <=90000 as 

the rule. 

• Click the 

Validation Text 

property box to produce an 

insertion point, and then type 

Must be between $0.00 and 

$90,000.00 as the text. 

The validation rule and text are entered 

(Figure 3-47). In the Validation Rule property 

box, Access automatically changed the lowercase 

letter, a, to uppercase in the word, 

and. In the Validation Text property box, you 

should type all the text, including the dollar 

signs, decimal points, and comma. 

FIGURE 3-47 

Users now will be prohibited from entering an amount paid amount that either 

is less than $0.00 or greater than $90,000.00 when they add records or change the 

value in the Amount Paid field. 

Specifying a Default Value 

To specify a default value, enter the value in the Default Value property box. 

The step on the next page specifies SER as the default value for the Client Type field. 

This simply means that if users do not enter a client type, the type will be SER. 
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To Specify a Default Value 

• Select the Client Type field. Click 

the Default Value property box, and 

then type =SER as the value. 

The Client Type field 

is selected. The 

default value is entered 

in the Default Value 

property box (Figure 3-48). 

FIGURE 3-48 

From this point on, if users do not make an entry in the Client Type field when 

adding records, Access will set the value equal to SER. 

Specifying a Collection of Legal Values 

The only legal values for the Client Type field are EDU, MAN, and SER. An 

appropriate validation rule for this field can direct Access to reject any entry other 

than these three possibilities. The following step specifies the legal values for the 

Client Type field. 
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You can include wildcards in 

validation rules. For example, 

if you enter the expression, 

like T?, in the Validation Rule 

box for the State field, the 

only valid entries for the field 

will be TX and TN. 

More About

To Specify a Collection of Legal Values 

• Make sure the Client Type field is 

selected. 

• Click the Validation Rule property 

box and then type =EDU or =MAN 

or =SER as the 

validation rule. 

• Click the Validation 

Text property box and then type 

Must be EDU, MAN, or SER 

as the validation text. 

The Client Type field is selected. The 

validation rule and text have been entered 

(Figure 3-49). In the Validation Rule property 

box, Access automatically inserted 

quotation marks around the EDU, MAN, 

and SER values and changed the lowercase 

letter, o, to uppercase in the word, or. 

FIGURE 3-49 

Users now will be allowed to enter only EDU, MAN, or SER in the Client Type 

field when they add records or make changes to this field. 

Using a Format 

To affect the way data appears in a field, you can use a format. To use a format 

with a Text field, you enter a special symbol, called a format symbol, in the field’s 

Format property box. The Format property uses different settings for different data 

types. The following step specifies a format for the Client Number field in the Client 

table and illustrates the way you enter a format. The format symbol used in the 

example is >, which causes Access to display lowercase letters automatically as 

uppercase letters. The format symbol < causes Access to display uppercase letters 

automatically as lowercase letters. 
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Relationships and 

Lookup Wizard 

Fields 

You cannot change the data 

type for a field that participates 

in a relationship 

between two tables. For 

example, you cannot change 

the data type for the Trainer 

Number field in the Client 

table to Lookup Wizard 

because a one-to-many relation 

exists between the 

Trainer table and the Client 

table. If you want to change 

the data type for the Trainer 

Number field, first you must 

delete the relationship in the 

Relationships window, change 

the data type to Lookup 

Wizard, and then re-create 

the relationship. 

More About

To Specify a Format 

• Select the Client Number field. 

Click the Format 

property box and 

then type > (Figure 

3-50). 

FIGURE 3-50 

From this point on, any lowercase letters will appear automatically as uppercase 

when users add records or change the value in the Client Number field. 

Saving Rules, Values, and Formats 

The following steps save the validation rules, default values, and formats. 

To Save the Validation Rules, Default Values, and Formats 

• Click the Close Window button for 

the Client : Table window to close 

the window (see Figure 3-50). 

The Microsoft Office Access dialog box is 

displayed, asking if you want to save 

your changes (Figure 3-51). 

FIGURE 3-51 

1

1 

AC 144 • Access Project 3 • Maintaining a Database Using the Design and Update Features of Access 

Microsoft Office 

Access 2003 

Yes 

button 

Microsoft Office 

Access dialog box 

Client Number 

field selected 

Close Window 

button 

format

• Click the Yes button to save the 

changes. 

The Microsoft Office Access dialog box is 

displayed (Figure 3-52). This message asks 

if you want the new rules applied to current 

records. If this were a database used to run 

a business or to solve some other critical 

need, you would click Yes. You would want 

to be sure that the data already in the 

database does not violate the rules. 

• Click the No button. 

The changes are saved. Existing data is not 

tested. 

FIGURE 3-52 

Updating a Table that 

Contains Validation 

Rules 

When updating a table that 

contains validation rules, Access 

provides assistance in making sure 

the data entered is valid. It helps 

in making sure that data is formatted 

correctly. Access also will 

not accept invalid data. Entering 

a number that is out of the 

required range, for example, or 

entering a value that is not one 

of the possible choices, will produce 

an error message in the form 

of a dialog box. The database will 

not be updated until the error is 

corrected. 

If the client number entered 

contains lowercase letters, such 

as st21 (Figure 3-53), Access will 

display the data automatically as 

ST21 (Figure 3-54). 
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FIGURE 3-53 

FIGURE 3-54 
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If the client type is not valid, such 

as XYZ, Access will display the text 

message you specified (Figure 3-55) 

and not allow the data to enter the 

database. 

If the amount paid value is not 

valid, such as 950000, which is too 

large, Access also displays the appropriate 

message (Figure 3-56) and 

refuses to accept the data. 

If a required field contains 

no data, Access indicates this by 

displaying an error message as soon 

as you attempt to leave the record 

(Figure 3-57). The field must contain 

a valid entry before Access will move 

to a different record. 

When entering data into a field 

with a validation rule, you may find 

that Access displays the error message 

and you are unable to make the necessary 

correction. It may be that you 

cannot remember the validation rule 

you created or it was created incorrectly. 

In such a case, you neither can 

leave the field nor close the table 

because you have entered data into a 

field that violates the validation rule. 

If this happens, first try again 

to type an acceptable entry. If this 

does not work, repeatedly press the 

BACKSPACE key to erase the contents 

of the field and then try to leave the 

field. If you are unsuccessful using 

this procedure, press the ESC key until 

the record is removed from the 

screen. The record will not be added 

to the database. 

Should the need arise to take this 

drastic action, you probably have a 

faulty validation rule. Use the techniques 

of the previous sections to 

correct the existing validation rules 

for the field. 

Creating a Lookup Field 

Currently, the data type for the Client Type field is text. Users must enter a type. 

The validation rules ensure that they can enter only a valid type, but they do not 

assist the users in making the entry. To assist them in the data-entry process, you 

can change the Client Type field to a lookup field. A Lookup field allows the user 

to select from a list of values. 

To change a field to a lookup field that selects from a list of values, use the 

Lookup Wizard data type as shown in the following steps. 
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FIGURE 3-55 

FIGURE 3-56 

FIGURE 3-57 
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To Create a Lookup Field 

• If necessary, click the Tables 

object. Click Client and then click 

the Design button on the Database 

Window toolbar. 

• Click the Data Type column for 

the Client Type field, and then 

click the arrow. 

The list of available data types appears 

(Figure 3-58). 

FIGURE 3-58 

• Click Lookup Wizard, and then 

click the “I will type in the values 

that I want” option button. 

Access displays the Lookup Wizard dialog 

box with options for creating a lookup 

column (Figure 3-59). 

FIGURE 3-59 

• Click the Next button. 

The Lookup Wizard dialog box displays 

options for the number of columns and 

their values (Figure 3-60). In this screen, you 

enter the list of values. 

FIGURE 3-60 
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button 
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• Click the first row of the table 

(below Col1), and then type EDU 

as the value in the first row. 

• Press the DOWN ARROW key, and 

then type MAN as the value in 

the second row. 

• Press the DOWN ARROW key, and 

then type SER as the value in 

the third row. 

The list of values for the lookup column is 

entered (Figure 3-61). 

FIGURE 3-61 

• Click the Next button. 

• Ensure Client Type is entered as 

the label for the lookup column. 

• The label is entered (Figure 3-62). 

FIGURE 3-62 

• Click the Finish button to 

complete the definition of the 

Lookup Wizard field. 

Client Type is now a Lookup Wizard field, 

but the data type still is Text because the 

values entered in the wizard were entered 

as text (Figure 3-63). 

• Click the Close Window button on the Client : Table window title bar to close 

the window. 

• When the Microsoft Office Access dialog box is displayed, click the Yes button to 

save your changes. 

The Client Type field is now a lookup field and the changes are saved. 
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Using a Lookup Field 

Earlier, you changed all the entries in the Client Type field to SER. Thus, you 

have created a rule that will ensure that only legitimate values (EDU, MAN, or SER) 

can be entered in the field. You also made Client Type a Lookup field. You can make 

changes to a Lookup field by clicking the field to be changed, clicking the arrow that 

appears in the field, and then selecting the desired value from the list. 

The following steps change the Client Type value on the second and sixth 

records to MAN and on the seventh and ninth records to SER. 

To Use a Lookup Field 

• Make sure the Client table is 

displayed in Datasheet view. 

• Click to the right of the SER 

entry in the Client Type field on the 

second record. 

An insertion point and down arrow appear 

in the Client Type field on the second record 

(Figure 3-64). 

FIGURE 3-64 

• Click the down arrow. 

The list of values for the Client Type field 

appears (Figure 3-65). 

FIGURE 3-65 
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Lookup Fields 

You also can create a lookup 

field that looks up the values 

in a table or query. To do so, 

click the “I want the lookup 

column to look up values in a 

table or query.” option button 

(Figure 3-59 on AC 147) in 

the Lookup Wizard dialog box. 

More About

• Click MAN to change the value. 

• In a similar fashion, change the 

SER on the sixth record to MAN, 

on the seventh record to EDU, 

and on the ninth record to EDU 

(Figure 3-66). 

• If instructed to do so, print the 

results by clicking the Print button 

on the Table Datasheet. 

• Close the Client : Table window by 

clicking its Close Window button. 

The Client Type field changes now are 

complete. 

Referential Integrity 

The property that ensures that the value in a foreign key must match that of another 

table’s primary key is called referential integrity. A foreign key is a field in one table 

whose values are required to match the primary key of another table. In the Client 

table, the Trainer Number field is a foreign key that must match the primary key 

of the Trainer table; that is, the trainer number for any client must be a trainer currently 

in the Trainer table. A client whose trainer number is 92, for example, should 

not be stored because no such trainer exists. 

Specifying Referential Integrity 

In Access, to specify referential integrity, you must define a relationship between 

the tables by using the Relationships command. Access then prohibits any updates to 

the database that would violate the referential integrity. 

The type of relationship between two tables specified by the Relationships 

command is referred to as a one-to-many relationship. This means that one record 

in the first table is related to (matches) many records in the second table, but each 

record in the second table is related to only one record in the first. In the Ashton 

James College database, for example, a one-to-many relationship exists between the 

Trainer table and the Client table. One trainer is associated with many clients, but 

each client is associated with only a single trainer. In general, the table containing the 

foreign key will be the many part of the relationship. 

When specifying referential integrity, two ways exist to handle deletions. In the 

relationship between clients and trainers, for example, deletion of a trainer for whom 

clients exist, such as trainer number 42, would violate referential integrity. Any 

clients for trainer number 42 no longer would relate to any trainer in the database. 

The normal way to avoid this problem is to prohibit such a deletion. The other 

option is to cascade the delete, that is, have Access allow the deletion but then 

automatically delete any clients related to the deleted trainer. 
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Lookup Fields 

You can create a Lookup field 

without using the Lookup 

Wizard by clicking the 

Lookup tab in the Field 

Properties pane and then 

changing the field’s properties. 

For example, if you want 

to make the Trainer Number 

field a Lookup field, first you 

would click the Lookup tab, 

and then select combo box as 

the type in the Display Control 

property box. When the 

properties associated with 

the combo box control are 

displayed, you would select 

the Trainer table as the Row 

Source and specify the number 

of columns to display in 

the combo box. 

More About

Two ways also exist to handle the update of the primary key of the Trainer table. 

In the relationship between trainers and clients, for example, changing the trainer 

number for trainer 42 to 62 in the Trainer table would cause a problem. Clients are 

in the Client table on which the trainer number is 42. These clients no longer would 

relate to any trainer. Again, the normal way of avoiding the problem is to prohibit 

this type of update. The other option is to cascade the update; that is, have Access 

allow the update but then automatically make the corresponding change for any 

client whose trainer number was 42. It now will be 62. 

The following steps use the Relationships command to specify referential 

integrity by specifying a relationship between the Trainer and Client tables. The steps 

also ensure that update will cascade, but that delete will not. 

To Specify Referential Integrity 

• With the Database window 

displaying, click the Relationships 

button on the Database toolbar. 

Access displays the Show Table dialog box 

(Figure 3-67). 

FIGURE 3-67 

• Click the Trainer table and 

then click the Add button. 

Click the Client table, click 

the Add button again, and then 

click the Close button in the Show 

Table dialog box. 

• Resize the field lists that appear 

so all fields are visible. 

Field lists for the Trainer and Client tables 

appear (Figure 3-68). The lists have been 

resized so all fields are visible. 

FIGURE 3-68 
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Relationships: 

Printing 

Relationships 

You can obtain a printed copy 

of your relationships after you 

have created them. To do so, 

first click the Relationships 

button to display the relationships. 

Next click File on the 

menu bar and then click Print 

Relationships. When Access 

displays the Print Preview 

window, click the Print button 

on the Print Preview toolbar. 

More About

• Drag the Trainer Number field in 

the Trainer table field list to the 

Trainer Number field in the Client 

table field list. 

Access displays the Edit Relationships dialog 

box (Figure 3-69). The correct fields (the 

Trainer Number fields) have been identified 

as the matching fields. 

FIGURE 3-69 

• Click Enforce Referential Integrity 

to select it, and then click Cascade 

Update Related Fields to select it. 

The Enforce Referential Integrity and 

Cascade Update Related Fields check 

boxes are selected (Figure 3-70). 

FIGURE 3-70 

• Click the Create button. 

Access creates the relationship and displays 

it visually with the relationship line joining 

the two Trainer Number fields (Figure 3-71). 

The number 1 at the top of the relationship 

line close to the Trainer Number field in the 

Trainer table indicates that the Trainer table 

is the one part of the relationship. The infinity 

symbol at the other end of the relationship 

line indicates that the Client table is 

the many part of the relationship. 

• Close the Relationships window by clicking its Close Window button. 

• Click the Yes button in the Microsoft Office Access dialog box to save the relationship you created. 

Referential integrity now exists between the Trainer and Client tables. Access 

now will reject any number in the Trainer Number field in the Client table that does 

not match a trainer number in the Trainer table. Attempting to add a client whose 
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would result in the error message 

shown in Figure 3-72. 

A deletion of a trainer for 

whom related clients exist also 

would be rejected. Attempting to 

delete trainer 53 from the Trainer 

table, for example, would result in 

the message shown in Figure 3-73. 

Access would, however, allow 

the change of a trainer number in the 

Trainer table. Then it automatically 

makes the corresponding change 

to the trainer number for all the 

trainer’s clients. For example, if you 

changed the trainer number of trainer 

42 to 62, the same 62 would appear 

in the trainer number field for clients. 

Using Subdatasheets 

Now that the Trainer table is 

related to the Client table, it is 

possible to view the clients of a given 

trainer when you are viewing the 

datasheet for the Trainer table. The 

clients for the trainer will appear 

below the trainer in a subdatasheet. 

The fact that such a subdatasheet is 

available is indicated by a plus sign 

that appears in front of the rows in 

the Trainer table. The following 

steps display the subdatasheet for 

trainer 48. 

To Use a Subdatasheet 

• With the Database window on the 

screen, the Tables object selected, 

and the Trainer table selected, click 

the Open button on 

the Database 

Window toolbar. 

The datasheet for the Trainer table appears 

(Figure 3-74). 

FIGURE 3-74 
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• Click the plus sign in front 

of the row for trainer 48. 

The subdatasheet appears 

(Figure 3-75). It contains only those clients 

that are assigned to trainer 48. 

• Click the minus sign 

to remove the subdatasheet, and 

then close the datasheet for the 

Trainer table by clicking its Close 

Window button. 

The datasheet no longer appears. 

FIGURE 3-75 

Finding Duplicate Records 

One reason to include a primary key for a table is to eliminate duplicate records. 

A possibility still exists, however, that duplicate records can get into your database. 

Perhaps, a client’s name was misspelled and the data entry person assumed it was a 

new client. The Find Duplicates Query Wizard allows you to find duplicate records. 

The following steps illustrate how to use the Find Duplicates Query Wizard to find 

duplicate records. 

To Find Duplicate Records 

1. Select the table that you want to query. 

2. Click the New Object button arrow, and then click Query. 

3. When Access displays the New Query dialog box, click the Find Duplicates 

Query Wizard and then click the OK button. 

4. Follow the directions in the Find Duplicates Query Wizard dialog boxes. 

Finding Unmatched Records 

Occasionally, you may want to find records in one table that have no matching 

records in another table. For example, suppose the clients of Ashton James College 

placed requests for training materials. You may want to know which clients have no 

requests. The Find Unmatched Query Wizard allows you to find unmatched 

records. The following steps illustrate how to find unmatched records using the Find 

Unmatched Query Wizard. 

To Find Unmatched Records 

1. Click the New Object button arrow, and then click Query. 

2. When Access displays the New Query dialog box, click Find Unmatched Query 

Wizard and then click the OK button. 

3. Follow the directions in the Find Unmatched Query Wizard dialog boxes. 
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Q: Can I delete a trainer 

from the Trainer table? 

A: If a trainer currently has 

clients in the Client table, 

Access will not allow you 

to delete the trainer. For 

example, trainer 48 currently 

has clients in the Client table. 

If you deleted trainer 48, 

these clients’ trainer numbers 

would no longer match 

anyone in the Trainer table. 

& Q A 

Referential 

Integrity 

Referential integrity is 

an essential property for 

databases, but providing 

support for it proved to be 

one of the more difficult tasks 

facing the developers of relational 

database management 

systems. For more information 

about referential integrity, 

visit the Access 2003 

More About Web page 

(scsite.com/ac2003/ more) 

and click Referential Integrity. 

More About

Ordering Records 

Normally, Access sequences the records in the Client table by client number whenever 

listing them because the Client Number field is the primary key. You can change this 

order, if desired. 

Using the Sort Ascending Button to Order Records 

To change the order in which records appear, use the Sort Ascending or Sort 

Descending buttons. Either button reorders the records based on the field in which 

the insertion point is located. 

The following steps order the records by city using the Sort Ascending button. 

To Use the Sort Ascending Button to Order Records 

• With the Database window on the 

screen, the Tables object selected, 

and the Client table selected, click 

the Open button on the Database 

Window toolbar. 

• Click the City field on the first 

record (any other record would do 

as well). 

An insertion point appears in the City field 

(Figure 3-76). 

FIGURE 3-76 

• Click the Sort Ascending button 

on the Table Datasheet toolbar. 

• If instructed to do so, print the 

table by clicking the Print button 

on the Table Datasheet toolbar. 

The rows now are ordered by city 

(Figure 3-77). 

FIGURE 3-77 

If you wanted to sort the data in reverse order, you would use the Sort 

Descending button instead of the Sort Ascending button. 
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Ordering Records on Multiple Fields 

Just as you are able to sort the answer to a query on multiple fields, you also can 

sort the data that appears in a datasheet on multiple fields. To do so, the major and 

minor keys must be next to each other in the datasheet with the major key on the 

left. (If this is not the case, you can drag the columns into the correct position. 

Instead of dragging, however, usually it will be easier to use a query that has the data 

sorted in the desired order.) 

The following steps order records that have the major and minor keys in the 

correct position on the combination of the Client Type and Amount Paid fields. To 

select the fields, use the field selector, which is the small bar at the top of the column 

that you click to select an entire field in a datasheet. 

To Use the Sort Ascending Button to Order Records 

on Multiple Fields 

• Click the field selector at the top 

of the Client Type column to select 

the entire column (see Figure 3-77 

on the previous page). 

• Hold down the SHIFT key and then 

click the field selector for the 

Amount Paid column. 

The Client Type and Amount Paid columns 

both are selected (Figure 3-78). 

• Click the Sort Ascending button. 

• If instructed to do so, print the 

table by clicking the Print button 

on the Table Datasheet toolbar. 

The rows are ordered by client type 

(Figure 3-79). Within each group of clients 

of the same type, the rows are ordered by 

the amount paid amount. 

• Close the Client : Table window by 

clicking its Close Window button. 

• Click the No button in the 

Microsoft Office Access dialog box 

to abandon the changes. 

The next time the table is open, the 

records will appear in their original order. 
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FIGURE 3-78

Creating and Using Indexes 

You already are familiar with the concept of an index. The index in the back of a 

book contains important words or phrases together with a list of pages on which the 

given words or phrases can be found. An index for a table is similar. Figure 3-80, for 

example, shows the Client table along with an index built on client names. In this 

case, the items of interest are names instead of keywords or phrases as is the case 

in the back of this book. The field or fields on which the index is built is called the 

index key. Thus, in Figure 3-80, the Name field is the index key. (The structure of 

an index actually is a little more complicated than the one shown in the figure and is 

beyond the scope of this book. The concept is the same, however, and the structure 

shown in the figure illustrates the important concepts.) 

FIGURE 3-80 

Each name occurs in the index along with the number of the record on which 

the corresponding client is located. Further, the names appear in the index in alphabetical 

order. If Access were to use this index to find the record on which the name 

is Farrow-Idsen, for example, it could scan the names in the index rapidly to find 

Farrow-Idsen. Once it did, it would determine the corresponding record number 

(4) and then go immediately to record 4 in the Client table, thus finding this client 

more quickly than if it had to look through the entire Client table one record at a 

time. Indexes make the process of retrieving records very fast and efficient. (With 

relatively small tables, the increased efficiency associated with indexes will not be as 

apparent as in larger tables. In practice, it is common to encounter tables with thousands, 

tens of thousands, or even hundreds of thousands of records. In such cases, the 

increase in efficiency is dramatic. In fact, without indexes, many operations in such 

databases simply would not be practical. They would take too long to complete.) 

Because no two clients happen to have the same name, the Record Number 

column contains only single values. This may not always be the case. Consider the 

index on the Zip Code field shown in Figure 3-81 on the next page. In this index, 

the Record Number column contains several values, namely all the records on which 

the corresponding Zip code appears. The first row, for example, indicates that Zip 

code 76653 is found on records 1, 3, 5, and 9; the fourth row indicates that Zip 

code 78364 is found on records 2 and 8. If Access were to use this index to find all 

clients in Zip code 78364, it could scan the Zip codes in the index rapidly to find 
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NAME RECORD 

NUMBER 

Blant and Sons 1 

Calder Plastics 3 

Center Services 2 

Fairland Lawns 5 

Farrow-Idsen 4 

Hurley National 6 

Morgan-Alyssa 7 

Academy 

PRIM Staffing 8 

Richards-Trent 9 

Index on Name 

RECORD CLIENT ZIP 

NUMBER NUMBER NAME ADDRESS CITY STATE CODE … 

1 BS27 Blant and Sons 4806 Park Lake Hammond TX 76653 … 

2 CE16 Center Services 725 Mitchell San Julio TX 78364 … 

3 CP27 Calder Plastics 7300 Cedar Lake Hammond TX 76653 … 

4 FI28 Farrow-Idsen 829 Wooster Cedar Ridge TX 79342 … 

5 FL93 Fairland Lawns 143 Pangborn Lake Hammond TX 76653 … 

6 HN83 Hurley National 3827 Burgess Tallmadge TX 77231 … 

7 MC28 Morgan-Alyssa 923 Williams Crumville TX 76745 … 

Academy 

8 PS82 PRIM Staffing 72 Crestview San Julio TX 78364 … 

9 RT67 Richards-Trent 382 Alder Lake Hammond TX 76653 … 

Client Table 

Indexes 

The most common structure 

for high-performance indexes 

is called a B-tree. It is a highly 

efficient structure that supports 

very rapid access to 

records in the database as 

well as a rapid alternative 

to sorting records. Virtually 

all systems use some version 

of the B-tree structure. For 

more information about 

B-tree indexes, visit the 

Access 2003 More About 

Web page (scsite.com/ac2003/ 

more) and click B-tree. 

More About

78364. Once it did, it would determine the corresponding record numbers (2 and 8) 

and then go immediately to these records. It would not have to examine any other 

records in the Client table. 

FIGURE 3-81 

Another benefit of indexes is that they provide an efficient way to order records. 

That is, if the records are to appear in a certain order, Access can use an index 

instead of physically having to rearrange the records in the database. Physically 

rearranging the records in a different order can be a very time-consuming process. 

To use the index to order records, use record numbers in the index; that is, simply 

follow down the Record Number column, listing the corresponding clients. In this 

index, you would first list the client on record 1 (Blant and Sons), then the client on 

record 3 (Calder Plastics), then the client on record 2 (Center Services), and so on. 

The clients would be listed alphabetically by name without actually sorting the table. 

To gain the benefits from an index, you first must create one. Access automatically 

creates an index on the primary key as well as some other special fields. If, as is 

the case with both the Client and Trainer tables, a table contains a field called Zip 

Code, for example, Access will create an index for it automatically. You must create 

any other indexes you feel you need, indicating the field or fields on which the index 

is to be built. 

Although the index key usually will be a single field, it can be a combination of 

fields. For example, you might want to sort records by amount paid within client 

type. In other words, the records are ordered by a combination of fields: Client Type 

and Amount Paid. An index can be used for this purpose by using a combination of 

fields for the index key. In this case, you must assign a name to the index. It is a 

good idea to assign a name that represents the combination of fields. For example, 

an index whose key is the combination of the Client Type and Amount Paid fields 

might be called TypePaid. 
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ZIP RECORD 

CODE NUMBER 

76653 1, 3, 5, 9 

76745 7 

77231 6 

78364 2, 8 

79342 4 

Index on Zip Code 

RECORD CLIENT ZIP 

NUMBER NUMBER NAME ADDRESS CITY STATE CODE … 

1 BS27 Blant and Sons 4806 Park Lake Hammond TX 76653 … 

2 CE16 Center Services 725 Mitchell San Julio TX 78364 … 

3 CP27 Calder Plastics 7300 Cedar Lake Hammond TX 76653 … 

4 FI28 Farrow-Idsen 829 Wooster Cedar Ridge TX 79342 … 

5 FL93 Fairland Lawns 143 Pangborn Lake Hammond TX 76653 … 

6 HN83 Hurley National 3827 Burgess Tallmadge TX 77231 … 

7 MC28 Morgan-Alyssa 923 Williams Crumville TX 76745 … 

Academy 

8 PS82 PRIM Staffing 72 Crestview San Julio TX 78364 … 

9 RT67 Richards-Trent 382 Alder Lake Hammond TX 76653 … 

Client Table

How Does Access Use an Index? 

Access creates an index whenever you request that it do so. It takes care of all 

the work in setting up and maintaining the index. In addition, Access will use the 

index automatically. 

If you request that data be sorted in a particular order and Access determines 

that an index is available that it can use to make the process efficient, it will do so. 

If no index is available, it still will sort the data in the order you requested; it will 

just take longer. 

Similarly, if you request that Access locate a particular record that has a certain 

value in a particular field, Access will use an index if an appropriate one exists. If 

not, it will have to examine each record until it finds the one you want. 

In both cases, the added efficiency provided by an index will not be apparent 

readily in tables that have only a few records. As you add more records to your 

tables, however, the difference can be dramatic. Even with only 50 to 100 records, 

you will notice a difference. You can imagine how dramatic the difference would 

be in a table with 50,000 records. 

When Should You Create an Index? 

An index improves efficiency for sorting and finding records. On the other hand, 

indexes occupy space on your disk. They also require Access to do extra work. 

Access must keep all the indexes that have been created up-to-date. Thus, both 

advantages and disadvantages exist to using indexes. Consequently, the decision as 

to which indexes to create is an important one. The following guidelines should help 

you in this process. 

Create an index on a field (or combination of fields) if one or more of the 

following conditions are present: 

1. The field is the primary key of the table (Access will create this index 

automatically). 

2. The field is the foreign key in a relationship you have created. 

3. You frequently will need your data to be sorted on the field. 

4. You frequently will need to locate a record based on a value in this field. 

Because Access handles 1 automatically, you need only to concern yourself about 

2, 3, and 4. If you think you will need to see client data arranged in order of amount 

paid amounts, for example, you should create an index on the Amount Paid field. If 

you think you will need to see the data arranged by amount paid within trainer number, 

you should create an index on the combination of the Trainer Number field and 

the Amount Paid field. Similarly, if you think you will need to find a client given the 

client’s name, you should create an index on the Name field. 

Creating Single-Field Indexes 

A single-field index is an index whose key is a single field. In this case, the index 

key is to be the Name field. In creating an index, you need to indicate whether to 

allow duplicates in the index key; that is, two records that have the same value. For 

example, in the index for the Name field, if duplicates are not allowed, Access would 

not allow the addition of a client whose name is the same as the name of a client 

already in the database. In the index for the Name field, duplicates will be allowed. 

The steps on the next page create a single-field index. 
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Changing Table 

Properties 

You can change the properties 

of a table by opening the 

table in Design view and then 

clicking the Properties button 

on the Table Design toolbar. 

Access will display the property 

sheet for the table. To 

display the records in a table 

in an order other than primary 

key order (the default 

sort order), use the Order 

By property. For example, to 

display the Client table automatically 

in Name order, click 

the Order By property box, 

type Client.Name in the 

property box, close the 

property sheet, and save the 

change to the table design. 

When you open the Client 

table in Datasheet view, the 

records will be sorted in 

Name order. 

More About

To Create a Single-Field Index 

• With the Database window on the 

screen, the Tables object selected, 

and the Client table selected, click 

the Design button on the Database 

Window toolbar. 

• Be sure the Client : Table window 

is maximized. 

• Click the row selector to select 

the Name field. 

• Click the Indexed property box in 

the Field Properties pane. 

• Click the down arrow that 

appears. 

The Indexed list appears (Figure 3-82). 

The items in the list are No (no index), 

Yes (Duplicates OK) (create an index 

and allow duplicates), and Yes (No 

Duplicates) (create an index but reject 

(do not allow) duplicates). 

• Click the Yes (Duplicates OK) item 

in the list. 

The index on the Name field now will be created and is ready for use as soon as you save your work. 

Creating Multiple-Field Indexes 

Creating multiple-field indexes, that is, indexes whose key is a combination of 

fields, involves a different process from creating single-field indexes. To create 

multiple-field indexes, you will use the Indexes button, enter a name for the index, 

and then enter the combination of fields that make up the index key. The following 

steps create a multiple-field index with the name TypePaid. The key will be the 

combination of the Client Type field and the Amount Paid field. 
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To Create a Multiple-Field Index 

• Click the Indexes button on 

the Table Design toolbar (see 

Figure 3-82). 

• Click the blank row (the row 

following Name) in the Index Name 

column in the Indexes: Client dialog 

box. 

• Type TypePaid as the index 

name, and then press the TAB key. 

Access displays the Indexes: Client dialog 

box. It shows the indexes that already have 

been created and allows you to create 

additional indexes (Figure 3-83). The index 

name has been entered as TypePaid. An insertion point appears in the Field Name column. The 

index on the Client Number field is the primary index and was created automatically by Access. The 

index on the Name field is the one just created. Access created other indexes (for example, the Zip 

Code and Amount Paid fields) automatically. In this dialog box, you can create additional indexes. 

• Click the down arrow in the Field 

Name column to produce a list of 

fields in the Client table. Select 

Client Type. 

• Press the TAB key three times to 

move to the Field Name column on 

the following row. 

• Select the Amount Paid field in 

the same manner as the Client Type 

field. 

Client Type and Amount Paid are selected 

as the two fields for the TypePaid index 

(Figure 3-84). The absence of an index name 

on the row containing the Amount Paid field indicates that it is part of the previous index, TypePaid. 

• Close the Indexes: Client dialog box by clicking its Close button, and then close 

the Client : Table window by clicking its Close Window button. 

• Click the Yes button in the Microsoft Office Access dialog box to save your 

changes. 

The indexes are created and Access displays the Database window. 

3
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FIGURE 3-83 

FIGURE 3-84 
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The indexes are created. Access will use them automatically whenever possible to 

improve efficiency of ordering or finding records. Access also will maintain them 

automatically. That is, whenever the data in the Client table is changed, Access will 

make appropriate changes in the indexes automatically. 

Closing the Database and Quitting Access 

The following steps close the database and quit Access. 

To Close a Database and Quit Access 

Click the Close Window button for the Ashton James College : Database 

window. 

Click the Close button for the Microsoft Access window. 

The database and Access close. 

Special Database Operations 

The special operations involved in maintaining a database are backup, recovery, 

compacting a database, and repairing a database. 

Backup and Recovery 

It is possible to damage or destroy a database. Users can enter data that is 

incorrect; programs that are updating the database can end abnormally during 

an update; a hardware problem can occur; and so on. After any such event has 

occurred, the database may contain invalid data. It even may be totally destroyed. 

Obviously, you cannot allow a situation in which data has been damaged or 

destroyed to go uncorrected. You must somehow return the database to a correct 

state. This process is called recovery; that is, you say that you recover the database. 

The simplest approach to recovery involves periodically making a copy of the 

database (called a backup copy or a save copy). This is referred to as backing up the 

database. If a problem occurs, you correct the problem by copying this backup copy 

over the actual database, often referred to as the live database. 

To backup the database that is currently open, you use the Back Up Database 

command on the File menu. In the process, Access suggests a name that is a combination 

of the database name and the current date. For example, if you back up the 

Ashton James College database on April 20, 2005, Access will suggest the name 

Ashton James College_2005-04-20. You can change this name if you desire, although 

it is a good idea to use this name. By doing so, it will be easy to distinguish between 

all the backup copies you have made to determine which is the most recent. In addition, 

if you discover that a critical problem occurred on April 18, 2005, you may 

want to go back to the most recent backup before April 18. If, for example, the 

database was not backed up on April 17 but was backed up on April 16, you would 

use Ashton James College_2005-04-16. 
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The Quick 

Reference 

For a table that lists how to 

complete tasks covered in 

this book using the mouse, 

menu, shortcut menu, and 

keyboard, see the Quick 

Reference Summary at the 

back of this book, or visit 

the Access 2003 Quick 

Reference Web page 

(scsite.com/ac2003/qr). 

More About 

Microsoft 

Certification 

The Microsoft Office 

Specialist Certification program 

provides an opportunity 

for you to obtain a valuable 

industry credential — proof 

that you have the Access 

2003 skills required by 

employers. For more information, 

see Appendix E, or 

visit the Access 2003 

Certification Web page 

(scsite.com/ac2003/cert). 

More About

The following steps back up a database to a file on a hard disk or high-capacity 

removable disk. You should check with your instructor before completing these 

steps. 

To Backup a Database 

1. Open the database to be backed up. 

2. Click File on the menu bar, and then click Back Up Database. 

3. Selected the desired location in the Save in box. If you do not want the name 

Access has suggested, enter the desired name in the File name text box. 

4. Click the Save button. 

Access creates a backup copy with the desired name in the desired location. 

Should you ever need to recover the database using this backup copy, you can simply 

copy it over the live version. 

Compacting and Repairing a Database 

As you add more data to a database, it naturally grows larger. Pictures will 

increase the size significantly. When you delete objects (for example, records, tables, 

forms, or pictures), the space previously occupied by the object does not become 

available for additional objects. Instead, the additional objects are given new space, 

that is, space that was not already allocated. If you decide to change a picture, for 

example, the new picture will not occupy the same space as the previous picture, but 

instead it will be given space of its own. 

To remove this wasted space from the database, you must compact the database. 

Compacting the database makes an additional copy of the database, one that contains 

the same data, but does not contain the wasted space that the original does. 

The original database will still exist in its unaltered form. 

A typical three-step process for compacting a database is as follows: 

1. Compact the original database (for example, Ashton James College) and give 

the compacted database a different name (for example, Ashton James College 

Compacted). 

2. Assuming that the compacting operation completed successfully, delete the 

original database (Ashton James College). 

3. Also assuming that the compacting operation completed successfully, rename 

the compacted database (Ashton James College Compacted) with the name of 

the original database (Ashton James College). 

Of course, if a problem occurs in the compacting operation, you should continue 

to use the original database; that is, do not complete Steps 2 and 3. 

The operation can be carried out on a floppy disk, provided sufficient space is 

available. If the database to be compacted occupies more than half the floppy disk, 

however, Access may not have enough room to create the compacted database. In 

such a case, you should first copy the database to a hard disk or network drive. (You 

can use whatever Windows technique you prefer for copying files to do so.) You then 

can complete the process on the hard disk or network drive. 

In addition to compacting the database, the same operation is used to repair 

the database in case of problems. If Microsoft Access reports a problem with the 

database or if some aspect of the database seems to be behaving in an unpredictable 

fashion, you should run the Compact and Repair operation to attempt to correct 

the problem. If Access is unable to repair the database, you will need to revert to 

your most recent backup copy. 
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Compacting and 

Repairing a 

Database 

You can require Access to 

compact a database automatically 

whenever the database is 

closed. To do so, click Tools 

on the menu bar and then 

click Options. When Access 

displays the Options dialog 

box, click the General tab. 

Click the Compact on Close 

check box. 

More About 

Backup and 

Recovery 

Before making changes to the 

database, such as the changes 

made in this project, it is a 

good idea to make a copy of 

the database. Then, if a problem 

occurs that damages 

either the data in the database 

or the structure of the 

database, you can recover the 

database by copying the 

backup copy over it. 

More About

The following steps compact a database and repair any problems after you have 

copied the database to a hard disk. If you have not copied the database to a hard 

disk, check with your instructor before completing these steps. 

To Compact and Repair a Database 

1. Be sure the database is closed. Click Tools on the menu bar, point to Database 

Utilities, and then click Compact and Repair Database on the Database Utilities 

submenu. 

2. In the Database to Compact From dialog box, select the database to be 

compacted and then click the Compact button. 

3. In the Compact Database Into dialog box, enter a new name for the compacted 

database and then click the Save button in the Database to Compact From dialog 

box. 

4. Assuming the operation is completed successfully, delete the original database 

and rename the compacted database as the original name. 

The database now is the compacted form of the original. 

Project Summary 

In Project 3, you learned how to maintain a database. You saw how to use Form view to add records to a table. 

You learned how to locate and filter records. You saw how to change the contents of records in a table and how 

to delete records from a table. You restructured a table, both by changing field characteristics and by adding a 

new field. You saw how to make a variety of changes to the appearance of a datasheet. You learned how to 

make changes to groups of records and delete a group of records. You created a variety of validation rules that 

specified a required field, a range, a default value, legal values, and a format. You examined the issues involved 

in updating a table with validation rules. You also saw how to specify referential integrity. You learned how 

to view related data by using subdatasheets. You learned how to order records. You saw how to improve 

performance by creating single-field and multiple-field indexes. 

If you have a SAM user profile, you may have access to hands-on instruction, practice, and 

assessment of the skills covered in this project. Log in to your SAM account and go to your 

assignments page to see what your instructor has assigned. 
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Q: Is it possible to compact 

an open database? 

A: Yes, to do so, click Tools 

on the menu bar, point to 

Database Utilities, and then 

click Compact and Repair 

Database on the Database 

Utilities submenu. 

& Q A

What You Should Know 

Having completed this project, you should be able to perform the tasks below. The tasks are listed in the same 

order they were presented in this project. For a list of the buttons, menus, toolbars, and commands introduced in 

this project, see the Quick Reference Summary at the back of this book and refer to the Page Number column. 
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1. Open a Database (AC 115) 

2. Use a Form to Add Records (AC 116) 

3. Search for a Record (AC 118) 

4. Update the Contents of a Field (AC 119) 

5. Switch from Form View to Datasheet View 

(AC 120) 

6. Use Filter By Selection (AC 121) 

7. Remove a Filter (AC 122) 

8. Use Filter By Form (AC 123) 

9. Use Advanced Filter/Sort (AC 124) 

10. Delete a Record (AC 125) 

11. Delete a Record in Form View (AC 126) 

12. Change the Size of a Field (AC 127) 

13. Add a Field to a Table (AC 129) 

14. Delete a Field (AC 130) 

15. Update the Contents of a Field (AC 130) 

16. Resize a Column (AC 131) 

17. Change the Font in a Datasheet (AC 133) 

18. Change the Format of the Datasheet Grid 

(AC 134) 

19. Use Print Preview (AC 135) 

20. Close the Datasheet Without Saving the Format 

Changes (AC 135) 

21. Use an Update Query to Update All Records 

(AC 136) 

22. Use a Delete Query to Delete a Group of Records 

(AC 138) 

23. Create an Append Query (AC 139) 

24. Specify a Required Field (AC 140) 

25. Specify a Range (AC 141) 

26. Specify a Default Value (AC 142) 

27. Specify a Collection of Legal Values (AC 143) 

28. Specify a Format (AC 144) 

29. Save the Validation Rules, Default Values, and 

Formats (AC 144) 

30. Create a Lookup Field (AC 147) 

31. Use a Lookup Field (AC 149) 

32. Specify Referential Integrity (AC 151) 

33. Use a Subdatasheet (AC 153) 

34. Find Duplicate Records (AC 154) 

35. Find Unmatched Records (AC 154) 

36. Use the Sort Ascending Button to Order Records 

(AC 155) 

37. Use the Sort Ascending Button to Order Records 

on Multiple Fields (AC 156) 

38. Create a Single-Field Index (AC 160) 

39. Create a Multiple-Field Index (AC 161) 

40. Close a Database and Quit Access (AC 162) 

41. Backup a Database (AC 163) 

42. Compact and Repair a Database (AC 164)
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Instructions: To complete the Learn It Online exercises, start your browser, click the Address bar, and then 

enter the Web address scsite.com/ac2003/learn. When the Access 2003 Learn It Online page is displayed, 

follow the instructions in the exercises below. Each exercise has instructions for printing your results, either for 

your own records or for submission to your instructor. 

Project 

Reinforcement 

TF, MC, and SA 

Below Access Project 3, click 

the Project Reinforcement 

link. Print the quiz by clicking 

Print on the File menu for 

each page. Answer each 

question. 

Flash Cards 

Below Access Project 3, click 

the Flash Cards link and read 

the instructions. Type 20 (or a 

number specified by your 

instructor) in the Number of 

playing cards text box, type 

your name in the Enter your 

Name text box, and then click 

the Flip Card button. When 

the flash card is displayed, 

read the question and then 

click the ANSWER box arrow 

to select an answer. Flip 

through Flash Cards. If your 

score is 15 (75%) correct or 

greater, click Print on the File 

menu to print your results. If 

your score is less than 15 

(75%) correct, then redo this 

exercise by clicking the Replay 

button. 

Practice Test 

Below Access Project 3, click 

the Practice Test link. Answer 

each question, enter your first 

and last name at the bottom 

of the page, and then click the 

Grade Test button. When the 

graded practice test is displayed 

on your screen, click 

Print on the File menu to print 

a hard copy. Continue to take 

practice tests until you score 

80% or better. 

Who Wants To 

Be a Computer 

Genius? 

Below Access Project 3, click 

the Computer Genius link. 

Read the instructions, enter 

your first and last name at the 

bottom of the page, and then 

click the PLAY button. When 

your score is displayed, click 

the PRINT RESULTS link to 

print a hard copy. 

Wheel of Terms 

Below Access Project 3, click 

the Wheel of Terms link. Read 

the instructions, and then 

enter your first and last name 

and your school name. Click 

the PLAY button. When your 

score is displayed, right-click 

the score and then click Print 

on the shortcut menu to print 

a hard copy. 

Crossword 

Puzzle Challenge 

Below Access Project 3, click 

the Crossword Puzzle 

Challenge link. Read the 

instructions, and then enter 

your first and last name. Click 

the SUBMIT button. Work the 

crossword puzzle. When you 

are finished, click the Submit 

button. When the crossword 

puzzle is redisplayed, click the 

Print Puzzle button to print a 

hard copy. 

Tips and Tricks 

Below Access Project 3, click 

the Tips and Tricks link. Click 

a topic that pertains to 

Project 3. Right-click the 

information and then click 

Print on the shortcut menu. 

Construct a brief example of 

what the information relates 

to in Access to confirm you 

understand how to use the tip 

or trick. 

Newsgroups 

Below Access Project 3, click 

the Newsgroups link. Click 

a topic that pertains to 

Project 3. Print three 

comments. 

Expanding Your 

Horizons 

Below Access Project 3, click 

the Expanding Your Horizons 

link. Click a topic that pertains 

to Project 3. Print the information. 

Construct a brief example 

of what the information relates 

to in Access to confirm you 

understand the contents of the 

article. 

Search Sleuth 

Below Access Project 3, click 

the Search Sleuth link. To 

search for a term that pertains 

to this project, select a term 

below the Project 3 title and 

then use the Google search 

engine at google.com (or any 

major search engine) to display 

and print two Web pages 

that present information on 

the term. 

Access Online 

Training 

Below Access Project 3, click 

the Access Online Training 

link. When your browser displays 

the Microsoft Office 

Online Web page, click the 

Access link. Click one of the 

Access courses that covers one 

or more of the objectives 

listed at the beginning of the 

project on page AC 114. Print 

the first page of the course 

before stepping through it. 

Office 

Marketplace 

Below Access Project 3, click 

the Office Marketplace link. 

When your browser displays 

the Microsoft Office Online 

Web page, click the Office 

Marketplace link. Click a 

topic that relates to Access. 

Print the first page. 
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1 Maintaining the Begon Pest Control Database 

Instructions: Start Access. Open the Begon Pest Control database that you modified in Apply Your 

Knowledge 1 in Project 2 on page AC 109. (If you did not complete this exercise, see your instructor for a 

copy of the modified database.) Perform the following tasks: 

1. Open the Customer table in Design view as shown in Figure 3-85. 

FIGURE 3-85 

2. Increase the size of the Name field to 25. 

3. Format the Customer Number and State fields so any lowercase letters appear in uppercase. 

4. Make the Name field a required field. 

5. Specify that balance amounts must be less than or equal to $2,000.00. Include validation text. 

6. Create an index that allows duplicates for the Name field. 

7. Save the changes to the structure. 

8. Open the Customer table in Datasheet view. 

9. Change the name of customer SE05 to Servete Manufacturing and the address of customer MC10 to 109 

Fletcher. 

10. Resize the Name column so the complete name for customer SE05 appears. Resize the remaining columns 

to the best fit. 

11. Close the table and click the Yes button to save the changes to the layout of the table. 

12. Print the table. If necessary, change the margins so the table prints on one page in landscape orientation. 

13. Open the Customer table and use Filter By Selection to find the record for client CM90. Delete the record. 

14. Remove the filter and then print the table. 

15. Sort the data in descending order by balance. 

16. Print the table in landscape orientation. Close the table. If you are asked to save changes to the design of 

the table, click the No button. 

17. Establish referential integrity between the Technician table (the one table) and the Customer table (the many 

table). Cascade the update but do not cascade the delete. Print the Relationships window by making sure 

the Relationships window is open, clicking File on the menu bar, and then clicking Print Relationships. 

When Access displays the Print Preview window, click the Print button on the Print Preview toolbar. Do not 

save the report. 

18. Backup the database. 
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1 Maintaining the Birds2U Database 

Problem: The management of 

Birds2U recently acquired some 

items from a store that is going 

out of business. You now need 

to append these new items to the 

current item table. Because the 

business has expanded, you also 

need to change the database 

structure and add some validation 

rules to the database. 

Instructions: Use both the 

Birds2U database created in the In 

the Lab 1 of Project 1 on page 

AC 56 and the More Birds database 

for this assignment. Perform the 

following tasks: 

1. Open the More Birds database from the Data Disk. 

2. Create a new query for the Item table and double-click the asterisk in the field list to add all fields to the query. 

3. Change the query type to an Append Query. When Access displays the Append dialog box, make the entries 

shown in Figure 3-86 and then click the OK button. If your Birds2U database is not located on the floppy disk 

in drive A, you will need to enter the appropriate information in the File name text box. 

4. Click the Run button on the Query Design toolbar to run the append query. Click the Yes button in the 

Microsoft Office Access dialog box that displays the message that you are about to append 4 rows. 

5. Close the append query without saving it, and then close the More Birds database. Open the Birds2U 

database, and then open the Item table in Datasheet view. The table should contain 14 records. 

6. The items added from the More Birds database do not have a supplier assigned to them. Assign items BS10, 

FS11, and LM05 to supplier 17. Assign item BO22 to supplier 21. 

7. Resize the columns to best fit the data and print the Item table. Save the changes to the layout. 

8. Using a query, delete all records in the Item table where the description starts with the letter S. (Hint: Use 

Help to solve this problem.) Close the query without saving it. Print the Item table. 

9. Open the Supplier table in Design view and add a new field to the end of the table. Name the field, Fax 

Number. This new field has the same data type and length as Telephone Number. Enter the same comment 

as Telephone Number but replace Telephone with Fax. Save the change to the 

table design. 

10. Add the following data to the Fax Number field. Resize all columns in the Supplier 

table to the best fit. Change the address for Supplier Code 17 to 56 Beechwood. 

11. Print the table on one page in landscape orientation. Save the change to the layout. 

12. Specify referential integrity between the Supplier table (the one table) and the Item 

table (the many table). Cascade the update but not the delete. Print the Relationships window. 

13. Compact the database. 
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05 602-555-6574 

13 512-555-8967 

17 707-555-9991 

21 610-555-3344 

FIGURE 3-86 
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2 Maintaining the Babbage Bookkeeping Database 

Problem: Babbage Bookkeeping is expanding rapidly and needs to make some database changes to handle the 

expansion. The company needs to know more about its clients, such as the type of business and it needs to 

ensure that data that is entered in the database is valid. It also needs to add some new clients to the database. 

Instructions: Use the Babbage Bookkeeping database created in the In the Lab 2 of Project 1 on page AC 59 

or see your instructor for information about accessing the files required for this book. Perform the following 

tasks: 

1. Open the Babbage Bookkeeping database and then open the Client table in Design view. 

2. Add the field, Client Type, to the Client table. The field should appear after the Zip Code field. Define the 

field as text with a width of 3. This field will contain data on the type of client. The client types are MAN 

(Manufacturing), RET (Retail), and SER (Service). Save these changes to the structure. 

3. Using a query, change all the entries in the Client Type column to RET. This will be the type of most clients. 

Do not save the query. 

4. Open the Client table and resize all columns to best fit the data. Print the table in landscape orientation. 

Save the changes to the layout of the table. 

5. Create the following validation rules for the Client table and save the changes to the table. List the steps 

involved on your own paper. 

a. Increase the size of the Name field to 25 and make the Name field a required field. 

b. Specify the legal values MAN, RET, and SER for the Client Type field. Include validation text. 

c. Assign a default value of RET to the Client Type field. 

d. Ensure that any letters entered in the Client Number field appear as uppercase. 

e. Specify that balance must be less than or equal to $1,500.00. Include validation text. 

f. Make the Client Type field a Lookup field. 

6. Make the following changes to the Client table. You can use either the Find button or Filter By Selection to 

locate the records to change: 

a. Change the client type for clients G56 and T45 to SER. 

b. Change the client type for clients B26, J77, and S56 to MAN. 

c. Change the name of client S56 to SeeSaw Industries. 

7. Add the following clients to the Client table: 

8. Resize the Name column to best fit the new data, and save the changes to the layout of the table. 

9. Open the Client table and use Filter By Form to find all records where the client has a balance of $0.00 

and has the Client Type of MAN. Delete these records. 

10. Remove the filter, change the font to Times New Roman and the font size to 10. Change the gridline color 

to red. Print the table in landscape orientation. Close the Client table and do not save any changes. 

11. Specify referential integrity between the Bookkeeper table (the one table) and the Client table (the many table). 

Cascade the update but not the delete. Print the Relationships window. Do not save the report. 

12. Compact the database and then backup the database. 
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C21 Crompton Meat Market 72 Main Empeer 58216 RET $0.00 24 

L50 Lou’s Salon 124 Fulton Grant City 58121 SER $125.00 34

3 Maintaining the City Guide Database 

Problem: The chamber of commerce has determined that some changes must be made to the database 

structure. Another field must be added. Because several individuals update the data, the chamber also would like 

to add some validation rules to the database. Finally, some additions and deletions are required to the database. 

Instructions: Use the database created in the In the Lab 3 of Project 1 on page AC 61 for this exercise or see 

your instructor for information about accessing the files required for this book. 

Instructions Part 1: Several changes must be made to the database structure. For example, the chamber 

would like to categorize the businesses that advertise in the guide. It has determined that the businesses should 

be categorized as Retail, Dining, or Service establishments and suggest you use the advertiser types RET, DIN, 

and SER, respectively. Further, the chamber has identified advertisers A228, C135, G346, M321, and W456 as 

retail businesses. Advertisers C048, D217, P124, and S111 are service establishments and advertiser B103 is a 

restaurant. The chamber wants to ensure that only those types are entered and it wants to provide some type of 

lookup to help the individuals that do the data entry. It also wants to ensure that an entry always appears in the 

Name field and that any letters entered in the Advertiser Number field appear in uppercase. Because it often 

sorts the data by advertiser name, it wants to make the sorting process more efficient. Make the changes to 

the database structure and then print the Advertiser table. Place the Advertiser Type field after the Telephone 

Number field. To ensure that the table prints on one page, adjust the column widths to best fit the data and 

print the table in landscape orientation. 

Instructions Part 2: The chamber has acquired three new advertisers. These advertisers are: 

Also, the owner of Chloe’s Salon has sold the business and the new owner now wants to advertise under the 

name, Clara for Hair. Another advertiser, Gold’s Clothes, has gone out of business. Use the Advertiser form you 

created in Project 1 to make these changes. To show the chamber that you have made the appropriate changes, 

adjust column widths, and print the Advertiser table. Be sure the table prints on one page. 

Instructions Part 3: Because the ad reps work on commission, the chamber wants to make sure that 

advertisers are not assigned to an ad rep that is not in the database. It also wants the ability to change an ad 

rep number in the Ad Rep table and have the change applied to the Advertiser table. Create the appropriate 

relationship that would satisfy the chamber’s needs and print the relationship. Then, change the ad rep number 

for ad rep 26 to 21. Change the font to Courier New and the font size to 9. Change the gridline color to blue. 

Print the Advertiser table. Be sure the table prints on one page. Do not save any layout changes. 
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A245 AAA Diner 23 Berton 19363 555-0998 DIN $50.00 $0.00 26 

F410 Fran’s Nails 145 Lincoln 19362 555-4218 SER $75.00 $0.00 32 

M111 Main Street Grille 20 Main 19364 555-4455 DIN $0.00 $0.00 29 
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The difficulty of these case studies varies: 

are the least difficult and are more difficult. The last exercise is a group exercise. 

1 Use the College Dog Walkers database you created in Case Study 1 of Project 1 on page AC 63 

for this assignment or see your instructor for information about accessing the files required for this book. 

Perform each of the following tasks and then print the results: 

(a) Melissa Menteer recently married. Her new name is Melissa MacFarlandson. 

(b) Frank Bishop adopted a stray dog and now has two dogs that are walked. Frank’s per walk 

amount has been increased to $12.00. Frank’s new balance is $30.00. 

(c) The minimum per walk amount is now $8.00. The new minimum per walk amount should be the 

default for all new customers. No per walk amount should be less than $8.00 or more than $24.00. 

(d) Specify referential integrity. Cascade the update but not the delete. 

(e) Compact and then backup the database. 

2 Use the InPerson Fitness Company database you created in Case Study 2 of Project 1 on page 

AC 63 for this assignment or see your instructor for information about accessing the files required for 

this book. Perform each of these tasks and then print the results: 

(a) Create an index on the Amount Paid and Balance fields in the Client table. Sort the records in 

the table in descending order by amount paid and balance. 

(b) Add a Telephone Number field to the Trainer table. The field should appear after the First 

Name field. The field should have the same length and the same comment as the Telephone 

Number field in the Client table. The telephone number for trainer 203 is 555-0101. For trainer 

205 and 207, the telephone numbers are 555-1243 and 555-2662, respectively. 

(c) Resize the columns in both tables to best fit the data. 

(d) Change the cell effect for the Trainer table to Sunken and change the gridline color to red. 

(e) Specify referential integrity. Cascade the update but not the delete. 

(f) Compact and then backup the database. 

3 Use the Regional Books database you created in Case Study 3 of Project 1 on page AC 63 for 

this assignment or see your instructor for information about accessing the files required for this book: 

(a) The bookstore has added a used book section. Add a field to the database to indicate whether a 

book is used or new. All books currently in the database are new books. 

(b) All books must have a title and the units on hand should never be less than 0. 

(c) The default sort order for the Books table should be by title rather than book code (Hint: See 

More About Changing Table Properties on page AC 159 to solve this problem.) 

(d) The title for the book 5890 actually is Great Regional Recipes and Food. 

(e) Add the used book, County Politics to the database and use 9867 as the book code. County 

Politics was written by Estelle Dearling and published by VanNestor. The book is a hardback 

and sells for $7.95. There is only one copy of the book. 

(f) The owner sold the last copy of Quirky Architecture, and the book is now out of print. 

(g) Determine whether any records are in one table that do not have related records in another table. 

(h) Analyze the database and determine if you have a one-to-many relationship between any tables. 

If so, specify referential integrity between the tables. Cascade the update but not the delete.

AC 172 • Access Project 3 

Microsoft Office 

Access 2003 

4 Use the Campus Housing database you created in Case Study 4 of Project 1 on page AC 64 for 

this assignment or see your instructor for information about accessing the files required for this book: 

(a) Determine which units are located less than 2 miles from campus and have parking or which 

units allow pets. Sort the records by distance. 

(b) All units must have at least one bathroom. 

(c) The only valid lease terms are 3, 6, 9, and 12 months. Most units have a lease term of 9 

months. 

(d) Many users sort the data in ascending order by bedroom and bathroom. The users are 

complaining about the length of time it takes to sort the records. 

(e) The unit that is located .25 miles from campus no longer is for rent. 

(f) Alan Kindall has increased the rent on all his units by $25.00. 

(g) Determine whether your database contains any duplicate records. 

(h) Analyze the database and determine if you have a one-to-many relationship between any tables. 

If so, specify referential integrity. Cascade the update but not the delete. 

5 Working Together With a make-table query, a user can create a new table from one or more 

tables in the database. The table can be stored in the same database or a new database. As a team, use 

the Access Help system to learn more about make-table queries. Then, choose one of the Cases and 

Places databases and create a make-table query. The query must use two tables to create one new table 

and must store the table in a new database that your team must create. For example, for the Birds2U 

database, the owner could create a table named Supplier Call List that would include the item code, 

description, and cost of each item as well as the supplier name and telephone number. Write a one-page 

paper that (1) explains the purpose for which the new table is intended and (2) suggests at least two 

additional uses for make-table queries. 

Open the Contact Management database that you created in Project 1. As a team, review the data types 

for each of the fields that are in the database. Do any of these data types need to be changed? For 

example, is there a Text field that is storing notes about the company? Change the data types as 

necessary and write a one-page paper that explains your reasons for changing (or not changing) the 

data types in the Contact Management database. 

Make a copy of the College Dog Walkers database and name it University Dog Walkers. Research the 

purpose of the Find Unmatched Query Wizard and the Find Duplicates Query Wizard. Create queries 

using each of these wizards. Did the queries perform as expected? Open each query in Design view and 

modify it, for example, add another field to the query. What happened to the query results? Write a 

one-page paper that explains the purpose of each query wizard and describes your experiences with 

creating and modifying the queries.

