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Access Tutorial 1: Introduction to M

 purpose of these tutorials is not to teach you 
rosoft Access, but rather to teach you some 
eric information systems concepts and skills 
g Access. Of course, as a side effect, you will 
n a great deal about the software—enough to 
e your own useful applications. However, keep in 
d that Access is an enormously complex, nearly-
strial-strength software development environ-
t. The material here only scrapes the surface of 
ess development and database programming.

Introduction: What is Access?
rosoft Access is a relational database manage-
t system (DBMS). At the most basic level, a 
S is a program that facilitates the storage and 

eval of structured information on a computer’s 
 drive. Examples of well-know industrial-strength 

tional DBMSes include
Oracle

• Micro
• IBM D
• Inform

Well-kno
include

• Micro
• Micro
• Borla
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ocedural programming personality expects 
 view your application as commands to be 
ted sequentially;
ject-oriented personality expects you to 

your application as objects which encapsu-
tate and behavior information.

t makes no effort to provide an overall logi-
ation of these personalities (indeed, it is 
hat such an integration is possible). Instead, 
 you as a developer to pick and choose the 
roach to implementing your application.

re are often several vastly different ways to 
nt a particular feature in Access, recogniz-
ifferent personalities and exploiting the best 
(and avoiding the pitfalls) of each are impor-
 for Access developers.

ntage of these multiple personalities is that 
ible to use Access to learn about an enor-
ge of information systems concepts without 
 Introduction to Microsoft Access

• a full-featured procedural programming lan-
guage —essentially a subset of Visual Basic,

• a simplified procedural macro language  unique 
to Access;

• a rapid application development environment  
complete with visual form and report develop-
ment tools;

• a sprinkling of objected-oriented extensions ; 
and,

• various wizards and builders  to make develop-
ment easier.

r new users, these “multiple personalities” can be 
source of enormous frustration. The problem is 
at each personality is based on a different set of 
sumptions and a different view of computing. For 
stance,
• the relational database personality expects you 

to view your application as sets of data;

• the pr
you to
execu

• the ob
view 
late s
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s and Visual Basic programs for extending 
nctionality of database applications.

 database objects are stored in a single file 
filename>.mdb . When you are running 
a temporary “locking” file named <file-

b  is also created. You can safely ignore 
file; everything of value is in the *.mdb file.

arning objectives
w do I get started?

w do I determine the version I am using?

w do I create or edit a database object?

hat is the database window and what does 
contain?

w do I import an Excel spreadsheet?

w do I delete or rename database objects?
 Introduction to Microsoft Access

ving to interact with a large number of “single-per-
nality” tools, for example:

• Oracle for relational databases
• PowerBuilder for rapid applications development,
• SmallTalk for object-oriented programming.

ep this advantage in mind as we switch back and 
rth between personalities and different computing 
radigms.

1.2 What is in an Access database 
file?

though the term “database” typically refers to a col-
ction of related data tables, an Access database 
cludes more than just data. In addition to tables, an 
cess database file contains several different types 

 database objects :
saved queries for organizing data,
forms for interacting with the data on screen,
reports for printing results,

• macro
the fu

All these
named <
Access, 
name>.ld

the *.ldb 

1.2 Le
� Ho

� Ho

� Ho

� W
it 

� Ho

� Ho



Tutorial exercises1.

NextHome Previous 4  o f  17

1.
In
ba

1.

If 
be
in
ar
gr

rom the main menu to see which version 
sing.

l the screen shots in these tutorials are 
ken from Access version 7.0 (released as 
rt of Office 95). Although there are some 
portant differences between version 2.0 
d version 7.0, the concepts covered here 
e the same for both. Version 8.0 (released 
 part of Office 97) is only slightly different 
m version 7.0. 

henever the instructions given in the tutorial 
ffer significantly from version 7.0, a warning 
x such as this is used.

reating a new database
 the directions in Figure 1.1 to create a 
atabase file called myfile.mdb . 
 Introduction to Microsoft Access

� How do I get help from the on-line help 
system?

� How do I compact a database to save space?

3 Tutorial exercises
 this tutorial, you will start by creating a new data-
se file. 

3.1 Starting Access
• To start Access, you double click the Access icon 

(  for version 8.0 and 7.0 or  for version 
2.0) from within Microsoft Windows.

you are working in the Commerce PC Lab, you will 
 working with Access version 2.0. If you are work-

g at home, you will able be to tell what version you 
e using by watching the screen “splash” as the pro-
am loads. Alternatively, select Help > About 

Access f
you are u
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r new (empty) database. 

database by selecting File > 
main menu or by clicking the 
” button on the tool bar.

 database name and press Enter. 
are limited to 8-letter names in 
 Introduction to Microsoft Access

FIGURE 1.1: Select the name and location of you

Create a new 
New from the 
“new database

�

Type in a new
Note that you 
version 2.0.

�
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you are using version 8.0, you can use 
ther univ0_v2.mdb  or univ0_v7.mdb  for 
e tutorials. When you open the file, Access 
ll ask you if you want to convert it to version 
0. Select yes and provide a new name for 
e converted file (e.g., univ0_v8.mdb )

 the univ0_v x.mdb  file and examine the 
nts of the Sections  table, as shown in 
e 1.3.

mporting data from other 
applications

akes it easy to import data from other 
ns. In this section, you will create a new 
g data from an Excel spreadsheet.

t File > Get External Data > Import from the 
menu and import the depts.xls  spread-
 Introduction to Microsoft Access

• Examine the main features of the database win-
dow—including the tabs for viewing the different 
database objects—as shown in Figure 1.2. 

3.3 Opening an existing database
nce an empty database file is not particularly inter-
ting, you are provided with an existing database 
 containing information about university courses. 
r the remainder of this tutorial, we will use a file 
lled univ0_v7.mdb , which is available from the 
torial’s Internet site.

If you are using version 2.0, you will need to 
use the univ0_v2.mdb  database instead. 
Although you can open a version 2.0 data-
base with version 7.0, you cannot open a ver-
sion 7.0 database with version 2.0. Importing 
and exporting across versions is possible, 
however.

If 
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se objects  for a particular application.

The database window is always 
available from the Window menu.

re 
g 

Macros — are sets of high-
level commands that can be 
used to process data and 
perform repetitive tasks.

Modules — 
contain Visual 
Basic 
procedures and 
functions.
 Introduction to Microsoft Access

FIGURE 1.2: The database window  contains all the databa

Tables —
contain data 
in rows and 
columns.

Queries — allow the 
information in 
tables to be sorted, 
filtered, and shown 
in different ways. Forms — are for 

displaying 
information on 
the screen.

Reports —a
for organizin
and printing 
information.
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 Access that you are using and then 
le

 Database 
nu.

You can open a 
database object for 
viewing, for 
modification, or 
create a new object.
 Introduction to Microsoft Access

FIGURE 1.3: Open the univ0_vx.mdb  file for the version of
open the Sections  tab

Select File > Open
from the main me�

Select the 
correct file and 
open the 
Sections  
table.

�
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etting help
trend in commercial software (especially 
rosoft) is a reliance on on-line help and doc-
on in lieu of printed manuals. As a conse-
a good understanding of how to use the on-
system is essential for learning any new 
. In this section, you will use Access’ on-line 
em to tell you how to compact a database.
 F1 to invoke the on-line help system. Find 
ation on compacting a database, as shown 

ure 1.6. 
iarize yourself with the basic elements of 
lp window as shown in Figure 1.7. 

ompacting your database
 the directions provided by the on-line help 
w shown in Figure 1.7 to compact your 
ase.
 Introduction to Microsoft Access

sheet as a new table called Departments  (see 
Figure 1.4). 

In version 2.0, the menu structure is slightly 
different. As such, you must use File > Import.

• Use the import wizard specify the basic import 
parameters. You should accept all the defaults 
provided by the wizard except for those shown in 
Figure 1.5.

• Double click the Departments  table to ensure it 
was imported correctly. 

If you make a mistake, you can rename or 
delete a table (or any database object in the 
database window) by selecting it and right-
clicking (pressing the right mouse button 
once).

1.3.5 G
A recent 
from Mic
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line help 
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�
Select files of type *.xls  (files 
with that extension will show in 
the file window).

�

Double-click depts.xls .�

a table called Departments .
 Introduction to Microsoft Access

Select File > Get External Data > 
Import from the from the main menu 
and move the directory containing the 
file you want to import.

FIGURE 1.4: Import the dept.xls  spreadsheet as 
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 to import the Excel file.

Select the first row contains 
column headings option so 
that the column headings in the 
spreadsheet are not interpreted 
as data.

�

Since we have not talked 
about primary keys yet, 
select no primary key.

�

 Introduction to Microsoft Access

FIGURE 1.5: Use the spreadsheet import wizard
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IGURE 1.6: Use the help system to find 
information on a specific topic

atch from 
pacting 
ouble-
f topics.

Double click the most 
promising entry in this list 
to get the actual help topic.

�

For most students, the help 
system in Access version 
2.0 is easier to navigate. 
Use the “cue cards” in 
version 2.0 to get step-by-
step instructions for many 
operations.
 Introduction to Microsoft Access

FType in the first few 
letters of the topic you 
are looking for.

�

Select the best m
the list (i.e., “com
databases”) and d
click to get a list o

�

The Index is the best place to 
start when you are looking for a 
specific topic. If you need more 
structured information or are 
looking for an overview, use the 
Contents tab.
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 to compact your database

Press help topics to return to the 
index.

Minimize (rather than close) help 
when you are working so that you can 
use the Back button to return to 
previously visited topics without 
repeating the search.

Words underlined with a dashed line 
provide important definitions.
 Introduction to Microsoft Access

FIGURE 1.7: Follow the instructions provided by help
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ompacting a database
lp system points out, Access database files 
me highly fragmented and grow to become 
ger than you might expect given the amount 
ey contain (e.g., multiple megabytes for a 
f records). Compacting the database from 

me eliminates fragmentation and can dra-
 reduce the disk space requirement of your 
.

enaming a database
 the case that you are working with a data-
 want to save it under a different name or 
 to a different disk drive. However, one 

d on the File menu that is conspicuous by its 
 is Save As. 

, when compacting your database, Access 
the name and destination of the compacted 
 result, the compact database utility can be 
 Introduction to Microsoft Access

4 Discussion

4.1 The database file in Access
e term “database” means different things depend-

g on the DBMS used. For example in dBase IV, a 
tabase is a file (<filename>.dbf ) containing a 
gle table. Forms and reports are also stored as 

dividual files with different extensions. The net 
sult is a clutter of files.

 contrast, an Oracle database has virtually no rela-
nship to individual files or individual projects. For 

stance, a database may contain many tables from 
fferent projects/applications and may also be 
ored split into one or more files (perhaps on differ-
t machines).

cess strikes a convenient balance—all the 
bjects” (tables, queries, forms, reports, etc.) for a 
gle project/application are stored in a single file.

1.4.2 C
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handful o
time to ti
matically
database

1.4.3 R
It is often
base and
save it on
comman
absence

However
asks for 
file. As a



Discussion1.

NextHome Previous 15  o f  17

us
is 
us
wh
m

1.
In
op

Ac
gr
m
Si
sin
ap

sequence for prototyping using Access is 
ing:

l the information of interest in terms of enti-
nd relationships between the entities (this is 
ed in the lecture portion of the course).
e a table for each entity (Tutorial 2).
ify the relationships between the tables 
rial 3).
ize the information in your tables using 
s (Tutorial 4, Tutorial 5, Tutorial 10)

e forms and reports to support input and 
t transactions (Tutorial 6, Tutorial 7).
nce you forms with input controls 
rial 8)
e action queries (Tutorial 11), macros 
rial 13), or Visual Basic programs 
rial 12, Tutorial 14) to perform the transac-
rocessing functions of the application.
 Introduction to Microsoft Access

ed as a substitute for the Save As command. This 
especially useful in situations in which you cannot 
e the operating system to rename a file (e.g., 
en you do not have access to the Windows file 

anager).

4.4 Developing applications in Access
 general, there are two basic approaches to devel-
ing information systems:

• in-depth systems analysis, design, and imple-
mentation,

• rapid prototyping (in which analysis, design, and 
implementation are done iteratively)

cess provides a number of features (such as 
aphical design tools, wizards, and a high-level 
acro language) that facilitate rapid prototyping. 
nce you are going to build a small system and 
ce time is limited, you will use a rapid prototyping 
proach to build your application. The recom-

mended 
the follow

1. Mode
ties a
cover

2. Creat
3. Spec

(Tuto
4. Organ

querie
5. Creat

outpu
6. Enha

(Tuto
7. Creat

(Tuto
(Tuto
tion p
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, update the links to the data file, and the 
is done.

 not used linked tables in the assignment. 
e links are dependent on the absolute 

rectory structure. As a result, if the directory 
ructure on your machine is different from 
at on the marker’s machine, the marker will 
t be able to use your application without 

st updating the links (a time consuming pro-
ss for a large number of assignments).

pplication to the assignment
pleting this tutorial you should be ready to 

e database file that you will use for the 
r of the course.

e an empty database file called <your 

ID>.mdb . Remember that your group 
er consists of eight digits.
 Introduction to Microsoft Access

Create “triggers” (procedures attached to events) 
to automate certain repetitive tasks (Tutorial 15).

4.5 Use of linked tables
ost professional Access developers do not put their 
bles in the same database file as their queries, 
rms, reports, and so on. The reason for this is sim-
e: keep the application’s data and interface sepa-
te.

cess allows you to use the “linked table” feature to 
k two database files: one containing all the tables 
ata”) and another containing all the interface and 

gic elements of the application (“interface”). The 
ked tables from the data file show up in the inter-
ce file with little arrows (indicating that they are not 
tually stored in the interface file).

 this way, you can modify or update the interface 
 without affecting the actual data in any way. You 

st copy the new interface file over to the user’s 

machine
upgrade 

Do
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2.

3.
 Introduction to Microsoft Access

Import the inventor.xls  spreadsheet as your 
Products  table.
Use the compact utility to make a backup copy of 
your database (use a different name such as 
backup.mdb ).
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n Pro grammin g 

 entry is complete, the inventory update 
s executed, and so on.

iven programming, graphical user interfaces 
nd object-orientation are all related since 
e those created in Tutorial 6) and the 
l interface objects on the forms serve as the 
for the entire application. To create an 
ven application, the programmer creates 
grams and attaches them to events associ-
 objects, as shown in Figure 13.1. In this 
behavior of the application is determined by 
ction of a number of small manageable pro-
ther than one large program.
© Michael 
Last updat

13.1 In
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Brydon (brydon@unixg.ubc.ca)
e: 25-Aug-1997

Access Tutorial 13: Event-Drive
Usin g Macros

troduction: What is event-
iven programming?

ntional programming, the sequence of oper-
r an application is determined by a central 
g program (e.g., a main procedure). In 
ven  programming, the sequence of opera-
an application is determined by the user’s 
n with the application’s interface (forms, 
uttons, etc.). 

ple, rather than having a main procedure 
utes an order entry module followed by a 
fication module followed by an inventory 
odule, an event-driven application remains 

ckground until certain events happen: when 
 a field is modified, a small data verification 
is executed; when the user indicates that 

the order
module i

Event-dr
(GUIs), a
forms (lik
graphica
skeleton 
event-dri
small pro
ated with
way, the 
the intera
grams ra
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Triggers
ents on forms “trigger” actions, event/proce-
binations are sometimes called triggers .

ple, the action query you attached to a but-
ction 11.3.5 is an example of a simple, one-
gger. However, since an action query can 
orm one type of action, and since you typi-
e a number of actions that need to be per-

acros or Visual Basic procedures are 
used to implement a triggers in Access.

he Access macro language
iscovered in Tutorial 12, writing simple VBA 
 is not difficult, but it is tedious and error-
rthermore, as you will see in Tutorial 14, 
ramming becomes much more difficult 
 have to refer to objects using the naming 
ns of the database object hierarchy. As a 

ence, even experienced Access program-
In. Event-Driven Programming Using Macros

13.1.1
Since ev
dure com

For exam
ton in Se
action tri
only perf
cally hav
formed, m
typically 

13.1.2 T
As you d
programs
prone. Fu
VBA prog
when you
conventio
consequ

properties

events

interface object
cmdUpdateCredits

Caption
Enabled
...

On Click
On Got Focus
...

procedure

FIGURE 13.1: In a trigger, a procedure is 
attached to an event.

An object, such as the 
button created in 
Section 11.3.5, has 
predefined properties and 
events. For a button, the 
most important event is 
On Click.

A procedure (such as an 
action query, macro, or VBA 
function or subroutine) can be 
attached to an event. When 
the event occurs, the 
procedure is executed.
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e procedure to the correct event of the cor-
ct.

lecting the correct object and the correct 
ent for a trigger is often the most difficult 
rt of creating an event-driven application. It 
best to think about this carefully before you 
t too caught up in implementing the proce-
re.

arning objectives
hat is event-driven programming? What is a 
gger?

w do I design a trigger?

w does the macro editor in Access work?

w do I attach a macro to an event?

hat is the SetValue action? How is it used?
. Event-Driven Programming Using Macros

ers often turn to the Access macro language to 
plement basic triggers.

e macro language itself consists of 40 or so com-
ands. Although it is essentially a procedural lan-
age (like VBA), the commands are relatively high 

vel and easy to understand. In addition, the macro 
itor simplifies the specification of the action argu-

ents  (parameters).

.1.3 The trigger design cycle
 create a trigger, you need to answer two ques-
ns:

What has to happen?
When should it happen?

nce you have answered the first question (“what”), 
u can create a macro (or VBA procedure) to exe-
te the necessary steps. Once you know the 
swer to the second question (“when”), you can 

attach th
rect obje
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13
In
tri
th
in

he basics of the macro editor
ction, you are going to eliminate the warn-
ages that precede the trigger you created 
1.3.5.

 the answer to the “what” question is the fol-

off the warnings so the dialog boxes do not 
p when the action query is executed;
he action query; and,
the warnings back on (it is generally good 
amming practice to return the environment 
original state).

umber of things have to happen, you can-
n an action query by itself. You can, how-
cute a macro that executes several actions 
 one or more action queries.
. Event-Driven Programming Using Macros

� How do I make the execution of particular 
macro actions conditional?

� What is a switchboard and how do I create 
one for my application?

� How to I make things happen when the 
application is opened?

� What are the advantages and disadvantages 
of event-driven programming?

.3 Tutorial exercises
 this tutorial, you will build a number of very simple 
ggers using Access macros. These triggers, by 
emselves, are not particularly useful and are 
tended for illustrative purposes only.
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 13.4: Bring up the On Click  property for 
the button.

The button wizard attached a 
VBA procedure to the button.
. Event-Driven Programming Using Macros

• Select the Macros tab from the database window 
and press New. This brings up the macro editor 
shown in Figure 13.2.

• Add the three commands as shown in 
Figure 13.3. Note that the OpenQuery  command 
is used to run the action query.

• Save the macro as mcrUpdateCredits  and 
close it.

.3.2 Attaching the macro to the event
e answer to the “when” question is: When the 
dUpdateCredits  button is pressed. Since you 

ready created the button in Section 11.3.5, all you 
ed to do is modify its On Click property to point the 

crUpdateCredits  macro.
• Open frmDepartments  in design mode.
• Bring up the property sheet for the button and 

scroll down until you find the On Click property, 
as shown in Figure 13.4.

FIGURE
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ditor.

In the comment column, you can 
document your macros as required
. Event-Driven Programming Using Macros

FIGURE 13.2: The macro e

Macro actions can be selected from a list. The 
SetWarnings  command is used to turn the warning 
messages (e.g., before you run an action query) on and off.

Most actions have one or 
more arguments that 
determine the specific 
behavior of the action. In 
this case, the 
SetWarnings  action is 
set to turn warnings off.

The area on the right 
displays information about 
the action.

Multiple commands are 
executed from top to 
bottom.
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the “what” question.

�

�

. Event-Driven Programming Using Macros

FIGURE 13.3: Create a macro that answers 

Add the three commands to 
the macro.

The arguments for the two 
SetWarnings  actions 
are straightforward. For the 
OpenQuery  command, 
you can select the query to 
open (or run) from a list. 
Since this is an action 
query, the second and third 
arguments are not 
applicable.
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•

•

 13.5: Select the macro to attach to the 
On Click  property.

Press the arrow to get a list 
of available macros�
. Event-Driven Programming Using Macros

• Press the builder button ( ) beside the existing 
procedure and look at the VBA subroutine cre-
ated by the button wizard. Most of this code is for 
error handling.

Unlike the stand-along VBA modules you cre-
ated in Tutorial 12, this module (collection of 
functions and subroutines) is embedded in 
the frmDepartments  form.

Since you are going to replace this code with a 
macro, you do not want it taking up space in your 
database file. Highlight the text in the subroutine 
and delete it. When you close the module win-
dow, you will see the reference to the “event pro-
cedure” is gone.
Bring up the list of choice for the On Click prop-
erty as shown in Figure 13.5. Select mcrUp-

dateCredits .

FIGURE
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 modify the structure of the table until the 
ery or form is closed.

e Caption property to Credits updated?  
e Default property to No as shown in 

e 13.6.

 made to a table do not automatically carry 
rms already based on that table. As such, 

t manually add the new field to the depart-
rm.
 frmDepartments  in design mode.
 sure the toolbox and field list are visible. 
e that the new field (CrUpdated ) shows up 
 field list.
he same technique for creating combo 
 to create a bound check box control for the 
o field. This is shown in Figure 13.7.
. Event-Driven Programming Using Macros

• Switch to form view and press the button. Since 
no warnings appear, you may want to press the 
button a few times (you can always use your roll-
back query to reset the credits to their original 
values).

.3.3 Creating a check box to display 
update status information

nce the warning boxes have been disabled for the 
date credits trigger, it may be useful to keep track 

 whether courses in a particular department have 
ready been updated.

 do this, you can add a field to the Departments  
ble to store this “update status” information.
• Edit the Departments  table and add a Yes/No 

field called CrUpdated . 

If you have an open query or form based on 
the Departments  table, you will not be able 

to
qu

• Set th
and th
Figur

Changes
over to fo
you mus
ments fo

• Open
• Make

Notic
in the

• Use t
boxes
yes/n



Tutorial exercises13

NextHome Previous 10  o f  26

13
So
m

on, you are going to use one of the most 
mmands—SetValue —to automatically 
he value of the CrUpdated  check box.
 your mcrUpdateCredits  macro in design 
 and add a SetValue  command to change 
rUpdated  check box to Yes (or True , if 
refer). This is shown in Figure 13.8.
 the macro and press the button on the form. 
e that the value of the check box changes, 
ding you not to update the courses for a 
ular department more than once.

Creating conditional macros
an relying on the user not to run the update 
 check box is checked, you may use a con-
acro  to prevent an update when the 

x is checked.
. Event-Driven Programming Using Macros

.3.4 The SetValue  command
 far, you have used two commands in the Access 

acro language: SetWarnings  and OpenQuery . In 

this secti
useful co
change t

• Open
mode
the C
you p

• Save
Notic
remin
partic

13.3.5
Rather th
when the
ditional m
check bo

FIGURE 13.6: Add a field to the Departments  
table to record the status of updates.
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ck of the update status.

Select the check box tool 
from the toolbox.�

the 

A check box is a control 
that can be bound to fields 
of the yes/no data type. 
When the box is checked, 
True  is stored in the 
table; when the box is 
unchecked, False  is 
stored.
. Event-Driven Programming Using Macros

FIGURE 13.7: Add a check box control to keep tra

Drag the CrUpdated  field from 
field list to the detail section.�
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of the update status field when the 

The Expression argument is the 
value you want the SetValue  
action to set the value of the Item 
to. Type in Yes (no quotation 
marks are required since Yes is 
recognized as a constant in this 
context).

�

. Event-Driven Programming Using Macros

FIGURE 13.8: Add a SetValue  command to set the value 
update is compete.

Pick the SetValue  command 
from the list or simply type it in.�

The Item argument is the thing you 
want the SetValue  action to set the 
value of. You can use the builder or 
simply type in CrUpdate .

�
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The simplest conditional macro

 an expression in the condition column of a 
e action in that row will execute if the condi-
e. If the condition is not true, the action will 
d.

 the condition column as shown in 
e 13.10. Precede the actions you want to 
te if the check box is checked with [CrUp-

] . Precede the actions you do not want to 
te with Not [CrUpdated] .

nce CrUpdated  is a Boolean  (yes/no) vari-
le, you do not need to write [CrUpdated] 

True  or [CrUpdated] = False . The 
e and false parts are implied. However, if a 
n-Boolean data type is used in the expres-
n, a comparison operator must be included 

.g., [DeptCode] = “COMM” , [Cred-

] < 3 , etc.)
. Event-Driven Programming Using Macros

• Select View > Conditions to display the condi-
tions column in the macro editor as shown in 
Figure 13.9.

13.3.5.1

If there is
macro, th
tion is tru
be skippe

• Fill in
Figur
execu
dated

execu

Si
ab
= 

tru
no
sio
(e
its

FIGURE 13.9: Display the macro editors 
condition column

Select View > Conditions or press the 
“conditions” button on the tool bar.�
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ol which actions execute.
. Event-Driven Programming Using Macros

FIGURE 13.10: Create a conditional macro to contr

The expression Not [CrUpdated]  
is true if the CrUpdated  check box is 
not checked. Use this expression in 
front of the actions you want to execute 
in this situation.

�

The expression [CrUpdated]  is 
true if the CrUpdated  check box is 
checked. In this situation, you should 
indicate to the user that the update is 
not being performed.

�

The MsgBox action displays a 
standard Windows message box. You 
can set the message and other message 
box features in the arguments section.

�
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Refining the conditions

ro shown in Figure 13.10 can be improved 
an ellipsis (…) instead of repeating the 
ndition in line after line. In this section, you 
lify your conditional macro slightly.

 message box action and condition to the 
 list of actions by dragging its record selec-
box on the left).
 a new row immediately following the mes-
and add a StopMacro  action, as shown in 
e 13.12.

ro in Figure 13.12 executes as follows: If 
 is true (i.e., the box is checked), the 

action executes. Since the next line has an 
 the condition column, the condition contin-
ply. However, that action on the ellipsis line 
acro , and thus the macro ends without 
 the next four lines.

F

. Event-Driven Programming Using Macros

• Switch to the form and test the macro by pressing 
the button. If the CrUpdated  check box is 
checked, you should get a message similar to 
that shown in Figure 13.11.

13.3.5.2

The mac
by using 
same co
will simp

Move the
top of the
tor (grey 

• Insert
sage 
Figur

The mac
CrUpdate

MsgBox 
ellipsis in
ues to ap
is StopM

executing

IGURE 13.11: The action query is not executed 
and the message box appears instead.
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pdate  box is not checked, the first two 
 ignored (i.e., the lines with the false condi-
the ellipsis) and the update proceeds.

Creating a group of named macros

ible to store a number of related macros 
in one macro “module”. These group mac-
 two advantages:

lar macros can be created  — instead of 
g a large macro with many conditions and 
hes, you can create a small macro that call 
 small macros.
r macros can be grouped together  — for 
ple, you could keep all you Departments -
d macros or search-related macros in a 
 group.

ction, we will focus on the first advantage.
t View > Macro Names to display the macro 
 column.

FI
. Event-Driven Programming Using Macros

If the CrU

lines are
tion and 

13.3.5.3

It is poss
together 
ros  have

1. Modu
havin
branc
other

2. Simila
exam
relate
macro

In this se
• Selec

name

GURE 13.12: Rearrange the macro actions and 
insert a new row.

Click the record selector and drag the 
message box action to the top of the list.�

Right-click where you would like 
to insert a new row and select 
Insert Row from the popup menu.

�

Add an ellipsis 
(…) and a 
StopMacro  
action.

�
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13
O
O

co

Th
Fi
na

•

ve the scroll bars, navigation buttons, and 
d selectors from the form using the form’s 
rty sheet.
 the form as swbMain .

 two ways to add button-based triggers to a 

the button wizard off, create the button, and 
 an macro containing the appropriate 
 (or actions).

the button wizard on and use the wizard to 
t from a list of common actions (the wizard 
 a VBA procedure for you).

nce the wizard can only attach one action to 
button (such as opening a form or running 
 action query) it is less flexible than a 

acro. However, once you are more comfort-
le with VBA, there is nothing to stop you 
. Event-Driven Programming Using Macros

• Perform the steps in Figure 13.13 to modularize 
your macro.

• Change the macro referred to in the On Click 
property of the cmdUpdateCredits  button from 
mcrUpdateCredits  to
mcrUpdateCredits.CheckStatus .

• Test the operation of the button.

.3.6 Creating switchboards
ne of the simplest (but most useful) triggers is an 
penForm command attached to a button on a form 
nsisting exclusively of buttons.

is type of “switchboard” (as shown in 
gure 13.14) can provide the user with a means of 
vigating the application.
Create an unbound form as shown in 
Figure 13.15.

• Remo
recor
prope

• Save

There are
form:

1. Turn 
attach
action

2. Turn 
selec
writes

Si
a 
an
m
ab
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ularize the macro.

 macro executes until it encounters a 
lank line. Use blank lines to separate the 
amed macros within a group.
. Event-Driven Programming Using Macros

FIGURE 13.13: Use named macros to mod

Select View > Macro Names to display 
the macro names column.�

Create a named macro called 
CheckStatus  that contains the 
conditional logic for the procedure.

�

The RunMacro  action executes a 
particular macro. Select the macro to 
execute from a list in the arguments pane. 
Note the naming convention for macros 
within a macro group.

�

Create two other macros, Updated  and 
NotUpdated  that correspond to the 
logic in the CheckStatus  macro.

�

A
b
n
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 the application.

tcut keys are include on each 
n to allow the user to navigate 
pplication with keystrokes.

gh it is not shown here, switchboards can 
er switchboards, allowing you to add a 
hical structure to your application.
. Event-Driven Programming Using Macros

FIGURE 13.14: A switchboard interface to

The command buttons are placed on an 
unbound form. Note the absence of scroll bars, 
record selectors, or navigation buttons.

Gratuitous clip art can be used to 
clutter your forms and reduce the 
application’s overall performance.

Shor
butto
the a

Althou
call oth
hierarc
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E 13.15: Create an unbound form as the 
switchboard background.

Select Design View (no wizard) and 
leave the “record source” box empty.�

The result is a blank form on which 
you can build your switchboard.�
. Event-Driven Programming Using Macros

FIGUR
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13

•

13

 the directions provided by the wizard to 
e action for the button (i.e., open the frm-

es  form) as shown in Figure 13.17.
ge the button’s font and resize it as 
ed.

u can standardize the size of your form 
jects by selecting more than one and using 
rmat > Size > to Tallest and to Widest com-

ands. Similarly, you can select more than 
e object and use the “multiple selection” 
operty sheet to set the properties all at 
ce.

Using an autoexec  macro
e the name autoexec  to save a macro (in 
e normal mcr<name> convention), Access 
ute the macro actions when the database is 
Consequently, auto-execute macros are 
. Event-Driven Programming Using Macros

from editing the VBA modules created by the 
wizard to add additional functionality.

.3.6.1 Using a macro and manually-created 
buttons

• Ensure the wizard is turned off and use the but-
ton tool to create a button.

• Modify the properties of the button as shown in 
Figure 13.16.

• Create a macro called
mcrSwitchboard.OpenDept  and use the 
OpenForm command to open the form frmDe-

partments .
Attach the macro to the On Click event of the 
cmdDepartments  button.

• Test the button.

.3.6.2 Using the button wizard
• Turn the button wizard back on and create a new 

button.

• Follow
set th
Cours

• Chan
requir

Yo
ob
Fo
m
on
pr
on

13.3.7
If you us
lieu of th
will exec
opened. 
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fy its appearance.

Give the button a meaningful name 
(e.g., cmdDepartments ) and caption 
(including a shortcut key.).

�

e 
 
.

. Event-Driven Programming Using Macros

FIGURE 13.16: Create a button and modi

Use the button tool to create a button 
(ensure the wizard activated).�

Scroll down the property sheet and chang
the value of the button’s Font Size property.
Resize the button by dragging its handles

�
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e a button for the switchboard.

rm as 
 button.

ect form 

Provide a caption 
for the button.�
. Event-Driven Programming Using Macros

FIGURE 13.17: Use the command button wizard to creat

Select Form Operations > Open Fo
the action type associated with the�

Select the corr
from the list.�
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of
st

An
da
sc
m
da

Th
a 
co
yo
Ite

As
fo

menu system. Consequently, you need to 
ething about the menu structure of Access 

u create your macro.

 version 8.0, the DoMenuItem  action has 
en replaced by the slightly more intuitive 
nCommand action. See on-line help for 

ore information on RunCommand.

e an auto-execute macro
he DoMenuItem  and OpenForm actions to 
he database window and open the main 
board, as shown in Figure 13.18.
 the database and reopen it after a short 
 to test the macro.

 version 7.0 and above, you do not need to 
e an autoexec macro to hide the database 
ndow and open a form. Instead, you can 
ht-click on the database window, select 
. Event-Driven Programming Using Macros

ten used to display a switchboard when the user 
arts the application.

other typical auto-execute operation is to hide the 
tabase window. By doing this, you unclutter the 
reen and reduce the risk of a user accidentally 
aking a change to the application (by deleting a 
tabase object, etc.).

To unhide the database window, select Win-
dow > Unhide from the main menu or press 
the database window icon ( ) on the toolbar.

e problem with hiding the database window using 
macro is that there is no HideDatabaseWindow  
mmand in the Access macro language. As such, 
u have to rely on the rather convoluted DoMenu-

m  action.

 its name suggests, the DoMenuItem  action per-
rms an operation just as if it had been selected 

from the 
know som
before yo

In
be
Ru

m

• Creat
• Add t

hide t
switch

• Close
delay

In
us
wi
rig

�
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iscussion

vent-driven programming versus 
conventional programming
ary advantages of event-driven program-
 the following:

ility  — since the flow of the application is 
lled by events rather than a sequential pro-

, the user does not have to conform to the 
ammer’s understanding of how tasks should 
ecuted.
stness  — Event-driven applications tend to 
re robust since they are less sensitive to 
der in which users perform activities. In 
ntional programming, the programmer has 
icipate virtually every sequence of activities 
er might perform and define responses to 

 sequences.
. Event-Driven Programming Using Macros

Startup, and fill in the properties for the appli-
cation.

13.4 D

13.4.1 E

The prim
ming are

1. Flexib
contro
gram
progr
be ex

2. Robu
be mo
the or
conve
to ant
the us
these

FIGURE 13.18: Create an auto-execute macro.

For the DoMenuItem  action, select the 
Window > Hide commands from the 
Database menu (i.e., the menu that is active 
when the database window is being used).

�
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Th
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13

e a main switchboard for you application. It 
d provide links to all the database objects 
ser is expected to have access to (i.e., your 
).
. Event-Driven Programming Using Macros

e primary disadvantage of event-driven programs 
that it is often difficult to find the source of errors 
en they do occur. This problem arises from the 
ject-oriented nature of event-driven applications—
ce events are associated with a particular object 
u may have to examine a large number of objects 
fore you discover the misbehaving procedure. 
is is especially true when events cascade (i.e., an 
ent for one object triggers an event for a different 
ject, and so on).

.5 Application to the assignment
• Add “update status” check boxes to you transac-

tion processing forms (i.e., Orders  and Ship-

ments )
• Create a conditional macro for your Shipments  

form to prevent a particular shipment from being 
added to inventory more than once.

• Creat
shoul
your u
forms
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ter Queries

hat parameters can be used to create 
y flexible queries.

 concepts from this tutorial are combined 
n queries (Tutorial 11) and triggers 
13), you will have a the skills required to 
simple transaction processing system with-
g a line of programming code.

arning objectives
hat is a parameter query? How do I create 
e?

w do I prompt the user to enter parameter 
lues?

w do I create a query whose results 
pend on a value on a form?
© M
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Access Tutorial 10: Parame

 last few tutorials have been primarily concerned 
 interface issues. In the remaining tutorials, the 
s shifts to transaction processing.

1 Introduction: Dynamic queries 
using parameters

rameter query  is a query in which the criteria 
electing records are determined when the query 

xecuted rather than when the query is designed.

example, recall the select query shown in 
re 4.6. In this query, the results set is limited to 
rds that satisfy the criterion DeptCode  = 
MM”. If you wanted a different set of results, you 
ld have to edit the query (e.g., change the crite-
 to “CPSC” ) and rerun the query.

ever, if a variable (parameter) is used for the cri-
n, Access will prompt the user for the value of 

variable before executing the query. The net 

result is t
extremel

When the
with actio
(Tutorial
create a 
out writin

10.2 Le
� W

on

� Ho
va
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10

10

W
th

 to bind the variable to some value. To do 
rforms the following tests:

Access checks whether the variable is the 
 of a field or a calculated field in the query. If 
he variable is bound to the current value of 
ld. For example, if the parameter is named 

Code] , Access replaces it with the current 
 of the DeptCode  field. Since X is not the 
 of a field or a calculated field in this particu-
ery, this test fails.
nd, Access attempts to resolve the parame-
 a reference to something within the current 
nment (e.g., the value on an open form). 
 there is nothing called X in the current envi-
ent, this test fails.
last resort, Access asks the user for the 
 of the parameter via the “Enter Parameter 
” dialog box.
. Parameter Queries

.3 Tutorial exercises

.3.1 Simple parameter queries
• If you do not already have a qryCourses  query 

like the one shown in Figure 4.6, create one now 
and save it under the name pqryCourses .

• Replace the literal string in the criteria row 
(“COMM”) with a variable ([X] ).

By default, Access expects criteria to be literal 
strings of text. As a result, it automatically 
adds quotation marks to text entered in the 
criteria row. To get around this, place your 
parameter names inside of square brackets.

• Execute the query as shown in Figure 10.1.

hen Access encounters a variable (i.e., something 
at is not a literal string) during execution, it 

attempts
this, it pe

1. First, 
name
it is, t
the fie
[Dept

value
name
lar qu

2. Seco
ter as
enviro
Since
ronm

3. As a 
value
Value
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 parameter query.

Run the query and supply a parameter value 
(here Access is asking for the value of X).
. Parameter Queries

FIGURE 10.1: Convert a select query into a

Replace the literal criterion 
(“COMM”) with a parameter (X)�

�
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10

Si
(a
ca
lo

•

10
A 
to
th

seful to be able to generate a list of courses 
y the department currently being viewed. 
 you could use a creatively-named parame-
oke the “Enter Parameter Value” dialog, this 
the user to type in the value of DeptCode . 

legant approach is to have Access pull the 
a parameter directly from the open form. 
loits the second step in the operation of a 
r query (Access will attempt to resolve a 
r with the value of an object within the cur-

ronment). The basic idea is shown in 
.3.

to making this work is to provide a parame-
 that correctly references the form object in 
u are interested. In order to avoid having to 
r the complex naming syntax for objects on 
u can invoke the expression builder to 
 correct name from the hierarchy of data-

ects.
. Parameter Queries

Note that the spelling mistakes discussed in 
Section 4.3.4 are processed by Access as 
parameters.

.3.2 Using parameters to generate 
prompts

nce the name of the parameter can be anything 
s long as it is enclosed in square brackets), you 
n exploit this feature to create quick and easy dia-

g boxes.
• Change the name of your DeptCode  parameter 

from [X]  to [Courses for which depart-

ment?] .
Run the query, as shown in Figure 10.2.

.3.3 Values on forms as parameters
common requirement is to use the value on a form 
 influence the outcome of a query. For instance, if 
e user is viewing information about departments, it 

may be u
offered b
Although
ter to inv
requires 

A more e
value of 
This exp
paramete
paramete
rent envi
Figure 10

The key 
ter name
which yo
remembe
forms, yo
select the
base obj
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erates a useful prompt.

When Access asks for 
the value of the 
parameter, it uses the 
parameter’s name.

�

Only records that satisfy 
the criteria are included 
in the results set.

�

. Parameter Queries

FIGURE 10.2: Select a parameter name that gen

Name the parameter [Courses 
for which department?] .�
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s a parameter in a query.

he current value in the DeptCode  field on 
e form is used as a parameter in the query.
. Parameter Queries

FIGURE 10.3: Using the value on an open form a

T
th
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though the naming syntax of objects in 
cess is tricky, it is not impossible to com-
ehend. For example, the name 
rms![frmDepartments]![DeptCode]  
nsists of the following elements: Forms  
fers to a collection of Form objects; [frm-

partments]  is a specific instance of a 
rm object in the Forms collection; [Dept-

de]  is a Control belonging to the form. See 
torial 14 for more information on the hierar-
y of objects used by Access.

pplication to the assignment
se parameter queries as the basis for sev-
n queries  (see Tutorial 11) that process 

ons against master tables. For now, simply 
e parameter queries that take their criteria 
om forms you have already created.
. Parameter Queries

• Create a very simple form based on the 
Departments  table and save it as frmDepart-

ments .
• Leave the form open (in form view or design 

mode, it does not matter).
• Open pqryCourses  in design mode, place the 

cursor in the criteria row of the DeptCode  field, 
and invoke the expression builder as shown in 
Figure 10.4.

• Perform the steps shown in Figure 10.5 to create 
a parameter that references the DeptCode  field 
on the frmDepartments  form.

• Run the query. The results set should correspond 
to the department showing in the frmDepart-

ments  form.
• Move to a new record on the form. Notice that 

you have to requery the form (Shift-F9) in order 
for the new parameter value to be used (see 
Figure 10.6).

Al
Ac
pr
Fo

co
re
De

Fo
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Tu
ch

10.4 A
You will u
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transacti
create th
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ld a parameter.

Create a simple form based on the 
Departments  table and leave it open 
in the background.

�

Select Build to 
invoke the builder.�
. Parameter Queries

FIGURE 10.4: Invoke the builder to bui

Place the cursor in the 
Criteria row of the 
DeptCode  field and 
right-click to bring up 
the pop-up menu.

�
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ct you want to use as a parameter.

ode  to move it to the text area. If you make 
 the text area, delete the text, and try again.

Press OK 
when done. 
The text will 
be copied 
into the 
criteria row.

�

. Parameter Queries

FIGURE 10.5: Use the builder to select the name of the obje

Select Forms to get a list of all 
the forms in your database.�

Since the frmDepartments  
form is open, click on Loaded 
Forms and select the form.

�

Move to the middle pane and 
select Field List to get a list of the 
fields on the form in the pane on 
the far right.

�

Double-click DeptC
a mistake, move to�
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 changes on the form.

Move to a new record on the 
form. Notice that the query is not 
automatically updated.

�

. Parameter Queries

FIGURE 10.6: Requery the results set to reflect

Press Shift-F9 to requery. The new 
parameter value (MATH in this case) 
is used to select records.

�
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Ea
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sh
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Vi
th
cu
th
pa
th

ws the change (positive or negative but not 
 in backorders for each item in a particular 
.
uery consist of three fields: OrderID , Pro-

 and a calculated field Qty  (i.e., the 
e in the back order for a particular product).
ame of the parameter is in this query is sim-
rderID] . Since the value of this parame-

ll be set by the Visual Basic shortcut before 
ery is run, there is no need to set it to a 

 on a form.

nce the query is accessed by a program, 
e name of the query and all the fields must 
 exactly as described above. In other 
rds, you are given a precise specification 

r a database object that fills a role in a pro-
ss designed and implemented by someone 
se. You will not understand how the query 
s in until Tutorial 15.
. Parameter Queries

• Create a parameter query to show all the order 
details for a particular order.

• Create a second parameter query to show all the 
shipment details for a particular shipment.

ch order may result in a number of changes being 
ade to the BackOrders  table. For some items in 
e order, more product is ordered than is actually 
ipped (i.e., a backorder is created). For other 
ms, more product is shipped than is ordered (i.e., 
backorder is filled).

 Tutorial 15, you are supplied with a “shortcut” 
sual Basic procedure that makes the changes to 
e BackOrders  table for you. However, the short-
t procedure requires a query that lists the changes 
at must be made to the BackOrders  table for a 
rticular order. The requirements for this query are 

e following:
• The name of the query is

pqryItemsToBackOrder

• It sho
zero)
order

• The q
ductID

chang
• The n

ply[pO

ter wi
the qu
value

Si
th
be
wo
fo
ce
el
fit
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es Usin g QBE

uery is defined, it can be used in exactly the 
y as a table. Because of this, it is useful to 
ueries as “virtual tables”. Similarly, in some 
, queries are called “views” because they 
erent users and different applications to 
erent views of the same data.

arning objectives
 queries contain any data?

w do I create a query?

hat can I do with a query?

w do I create a calculated field?

hy does Access add square brackets 
ound field names?

hat names should I give the queries I 
eate?

hat does the ampersand operator (&) do?
© M
Last
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 update: 25-Aug-1997

Access Tutorial 4: Basic Queri

Introduction: Using queries to 
get the information you need

rst glance, it appears that splitting information 
 multiple tables and relationships creates more of 
adache than it is worth. Many people like to 

e all the information they need on one screen 
 a spreadsheet, for instance); they do not want to 
e to know about foreign keys and relationships 
 so on.

ries address this problem. They allow the user to 
 data from one or more tables, order the data in 
rent ways, calculate new fields, and specify cri-
 to filter out certain records.

 important thing is that the query itself contains 
ata—it merely reorganizes the data from the 

e (or tables) on which it is built without changing 
“underlying tables” in any way.

Once a q
same wa
think of q
DBMSes
allow diff
have diff
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4.

4.

•

ive basic query operations

Projection

g a field into a query simply means includ-
e query definition. The ability to base a 

 a subset of the fields in an underlying table 
) is particularly useful when dealing with 

at contain some information that is confiden-
ome that is not confidential. For instance, 
oyees  table you created in Tutorial 2 con-
ld called Salary . However, most of the 
een by end-users would not include this 
on, thereby keeping it private.
rm the steps shown in Figure 4.4 to project 
eptCode , CrsNum, and Title  fields into 
ery definition. 
t View > Datasheet from the menu to see 
sults of the query. Alternatively, press the 
heet icon ( ) on the tool bar.
 Basic Queries Using QBE

� What is a non-updatable recordset? How do I 
tell whether a query results in a non-
updatable recordset?

3 Tutorial exercises

3.1 Creating a query
• Use the New button in the Queries pane of the 

database window to create a new query as 
shown in Figure 4.1. 

• Add the Courses  table to the query as shown in 
Figure 4.2. 
Examine the basic elements of the query design 
screen as shown in Figure 4.3. 

• Save your query (Control-S) using the name 
qryCourses .

4.3.2 F

4.3.2.1

Projectin
ing it in th
query on
(or tables
tables th
tial and s
the Empl

tains a fie
queries s
informati

• Perfo
the D
the qu

• Selec
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query.
 Basic Queries Using QBE

FIGURE 4.1: Create a new 

Select the Queries tab in 
the database window.�

Press the New button to 
create a new query.�

Avoid the use of the query wizard 
at this point. Queries are very 
important and it is best to learn to 
create them from scratch.
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 “show table” window.

The “show table” window is always 
available from the Query > Show Table 
menu. Alternatively, you can press the 
“show table” button on the tool bar.
 Basic Queries Using QBE

FIGURE 4.2: Add tables to your query using the

Add the Courses  table to the query 
by selecting it and pressing Add 
(alternatively, you can simply double-
click on the table you want to add). 

�

Press Close when done (the “show 
table” window is “modal”—you can 
not do anything else in Access until a 
modal window is closed).

�
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ery design screen.

les in the top 
 to use the 
ertical scroll 
 the upper-left 
ne.

Field row— shows the name of the 
fields included in the query.

Table row— shows the name of the 
table that the field comes from. To get 
table names in version 2.0, select View 
> Table Names from the menu.

Sort row— allows you to specify the 
order in which the records are 
displayedine 

ed 
ally 
 Basic Queries Using QBE

FIGURE 4.3: The basic elements of the qu

The upper 
pane contains 
field lists for 
the tables on 
which the 
query is based.

If you “lose” tab
pane, you have
horizontal and v
bars to return to
corner of the pa

The lower 
pane contains 
the actual 
query 
definition.

Criteria row — allows you 
to specify criteria for 
including or excluding 
records from the results set.

Show boxes— determ
whether fields includ
in the query are actu
displayed.
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 into the query definition.

Select the field you wish to project and 
drag it into the query definition grid. 
Alternatively, double-click the field.
 Basic Queries Using QBE

FIGURE 4.4: Project a subset of the available fields

�

To project all the fields in the 
Courses  table (including 
any that might be added to the 
table after this query is 
created) drag the asterisk (*) 
into the query definition grid.

To save time when 
projecting fields, select more 
than one field at once (by 
holding down the Control 
key) and dragging all the 
fields as a group.
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4.

W
ph
(th
en
re

Selection

t records by specifying conditions that each 
ust satisfy in order to be included in the 
t. In “query-by-example” you enter exam-
e results you desire into the criteria row.
rm the steps shown in Figure 4.6 to select 
hose courses with a DeptCode = “COMM” .

Complex selection criteria

possible to create complex selection criteria 
olean constructs such as AND, OR, and 

ct the Credits  field into the query.
rm the steps shown in Figure 4.7 to create a 
 giving the following result:
 the department, course number, and title 

courses in the Commerce department for 
 the number of credits is greater than 
.” 
 Basic Queries Using QBE

• Select View > Query Design to return to design 
mode. Alternatively, press the design icon ( ) 
on the tool bar.

3.2.2 Sorting

hen you use a query to sort, you do not change the 
ysical order of the records in the underlying table 
at is, you do not sort the table). As a result, differ-
t queries based on the same table can display the 
cords in different orders.
• Perform the steps shown in Figure 4.5 to sort the 

results of qryCourses  by DeptCode  and 
CrsNum. 

Since a query is never used to display data to 
a user, you can move the fields around within 
the query definition to get the desired sorting 
precedence. You then reorder the fields in the 
form or report for presentation to the user.

4.3.2.3

You selec
record m
results se
ples of th

• Perfo
only t
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It is also 
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NOT.
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e or more fields.

 field 
ld.

When multiple sort fields are specified, 
the sorting precedence is from left to 
right (e.g., DeptCode  is sorted first 
and then CrsNum is sorted within each 
set of matching DeptCode s).
 Basic Queries Using QBE

FIGURE 4.5: Sorting the results set on on

Select “ascending” for the DeptCode
and “descending” for the CrsNum fie�

View the results and notice 
the order of the records.�
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 table matching a specific criterion.

M” in the criteria row 
ou could also type 
l sign is always implied 
l operator is used.

results. Only records 
 the criteria are shown.
 Basic Queries Using QBE

FIGURE 4.6: Select a subset of records from the Courses

Type the expression “COM
of the DeptCode  field. Y
= “COMM” but the equa
unless another relationa

�

View the 
matching�
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ND condition.

r the second 

Uncheck the “show” 
box (Credits  is 
used as a criterion but 
it is not displayed in 
the results set)

�

When multiple criteria are placed in the 
same row, they are AND-ed. In other 
words, the records in the results set 
must satisfy DeptCode = “COMM”  
AND Credits > 3 .

Note that the number 
3 is not in quotation 
marks whereas the 
string of characters 
“COMM” is. 
 Basic Queries Using QBE

FIGURE 4.7: Select records using an A

Enter the first criteria: 
“COMM”� In the same row, ente

> 3�

Show the result.�
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4.

In
tio
be
to

•

ct Title  from the Courses  table and 
ode , CrsNum, Section  and Catalog-

rom the Sections  table (see Figure 4.9). 
 the instructions in Figure 4.10 to move 

ogNum  to the far left of the query definition 

erforms an automatic lookup of information 
“one” side of the relationship whenever the 
lue is entered into the foreign key of the 

ide of the relationship. To see how this 
eate a new section of “MUSC 105”:
l to the bottom of the query in datasheet 
 and click on the department field.
 “MUSC”.
 “105” in the course number field.

cess knows the DeptCode  and CrsNum of 
, it can uniquely identify the course that the 
elongs to (which means it also knows the 
 Title , Credits , Activity , etc.)
 Basic Queries Using QBE

• Perform the steps shown in Figure 4.8 to create a 
query giving the following result:
“Show the department, course number, and title 
of all courses from the Commerce department 
and also show those from the Creative Writing 
department for which the number of credits is 
greater than three.” 

3.2.5 Joining

 Tutorial 3, you were advised to break you informa-
n down into multiple tables with relationships 
tween them. In order to put this information back 

gether in a usable form, you use a join query.
• Close qryCourses .

Open the relationships window and ensure you 
have a relationship defined between Courses  
and Sections . If you do not, create one now (do 
not forget to enforce referential integrity).

• Create a new query called qryCatalogNum  
based on the Courses  and Sections  tables.

• Proje
DeptC

Num f
• Follow

Catal

grid. 

Access p
from the 
a valid va
“many” s
works, cr

• Scrol
mode

• Enter
• Enter

Once Ac
a section
section b
values of
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nd an OR condition.

Enter the Credits 
criterion in the 
second row.

�

 Basic Queries Using QBE

FIGURE 4.8: Select records using an AND a

Enter the 
DeptCode  
criteria in 
different rows.

�

When multiple criteria are placed in 
different rows, then they are OR-ed. In 
other words, the records in the results set 
must satisfy DeptCode = “COMM”  
OR (DeptCode = “CRWR”  AND 
Credits > 3 ).
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rses  and Sections .
 Basic Queries Using QBE

FIGURE 4.9: Create a query that joins Cou

Bring Courses  and Sections  into the query. 
Note that the relationship between the tables is 
inherited from the relationship window.

�

Project fields from both tables into 
the query definition.�



Tutorial exercises4.

NextHome Previous 14  o f  27

ry definition grid.

Click once on the grey 
“column selector” 
above the field you 
want to move (if 
properly selected, the 
column turns black).

�

rag the selected column to 
ts new location.

To delete a field from 
the query definition, 
select it and press the 
Delete key.
 Basic Queries Using QBE

FIGURE 4.10: Move a field within the que

D
i�
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4.
A 
wh
th
tw

1.

2.

Th
<c

Fo
ca
Co

Th
th
ex

ssion involves two fields from the Courses  
ptCode  and CrsNum) and the ampersand 
(see Section 4.4.2 for more information on 
 ampersand operator).
e a new query called qryCourseLengths  
 on the Courses  table.
 the instructions in Figure 4.11 to create 
lculated field Course  

he query to verify the results, as shown in 
e 4.12. 

hen you use field names in expressions, 
cess normally adds square brackets. This 
not cause for concern because in Access, 
uare brackets simply indicate the name of a 
ld (or some other object in the Access envi-
nment). However, if your field name con-
ins blank spaces (e.g., Dept Code ), the 
uare brackets are NOT optional—you must 
 Basic Queries Using QBE

3.3 Creating calculated fields
calculated field is a “virtual field” in a query for 
ich the value is a function of one or more fields in 

e underlying table. To illustrate this, we will create 
o calculated fields:

one to combine DeptCode  and CrsNum into one 
field,
one to translate the Credits  field into a dichoto-
mous string variable (full year  or half 

year ).

e syntax of a calculated field is always the same:
alc field name>: <definition>

r example, the syntax for the calculated field 
lled Course  is:
urse: DeptCode & CrsNum

e calculated field name can be just about any-
ing, as long as it is unique. The definition is any 
pression that Access can evaluate. In this case, 

the expre
table (De

operator 
using the

• Creat
based

• Follow
the ca

• Run t
Figur

W
Ac
is 
sq
fie
ro
ta
sq
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 on two other fields.

ovides more room to type than the tiny 
finition grid. Invoke the zoom window 
 of the grid in which you wish to type 

or press the Shift-F2 keys.

ess OK when you 
ve finished typing 

e expression.
 Basic Queries Using QBE

FIGURE 4.11: Create a calculated field based

Put the cursor in 
the Field row of 
the first column 
and invoke the 
zoom window.

�

Type in the name 
and the definition 
of the calculated 
field. The name 
cannot be the same 
as that of an 
existing field.

�

The zoom window pr
space in the query de
by moving to the area
and either right-click 

Pr
ha
th

�
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lated field.

The ampersand operator (&) simply tacks 
CrsNum onto the end of DeptCode .

The name of the 
calculated field shows in 
the field selector.
 Basic Queries Using QBE

FIGURE 4.12: The resulting calcu

When the zoom window is 
closed, Access adds square 
brackets to the field names. 
Since the field names in this 
example do not contain 
spaces, the brackets are 
optional.
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4.

In
to
ha

4.

To
di
te
ce

dits is a full-year course). To do this, we will 
immediate if” (iif ) function.
h on-line help for information about the 
 function.

, the function uses the following syntax:

pression>, <true part>, 
se part>)

ent the following logic:

xpression> = TRUE THEN

TURN <true part>

TURN <false part>

IF

e a new calculated field called Length :
h: iif(Credits > 3, “full 

, “half year”)

 the results, as shown in Figure 4.13. 
 Basic Queries Using QBE

type them every time you use the field name 
in an expression.

3.3.1 Refining the calculated field

stead of having DeptCode  and CrsNum run 
gether in the new Course  field, you may prefer to 
ve a space separating the two parts.

• Edit the Courses  field by clicking on the field row 
and invoking the zoom box.

• Add a space (in quotation marks) between the 
two constituent fields:
Course: DeptCode & ” ” & CrsNum

• Switch to datasheet mode to see the result.

3.3.2 A more complex calculated field

 create a calculated field that maps Credits  to a 
chotomous string variable, we need a means of 
sting whether the value of Credits  exceeds a 
rtain threshold (e.g., any course with more than 

three cre
use the “

• Searc
iif()

Basically

iif(<ex
<fal

to implem

IF <e

RE

ELSE

RE

END 

• Creat
Lengt

year”

• Verify
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 “immediate if” function

ing expression:
 Basic Queries Using QBE

FIGURE 4.13: Create a calculated field using the

Create a calculated field called Length  with the follow
Length: iif(Credits>3, “full year”, “half year”)�
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4.
It 
ge
Fi
wh
no
as
sim

iscussion

aming conventions for database 
objects
e relatively few naming restrictions for data-
ects in Access. However, a clear, consistent 
or choosing names can save time and avoid 
 later on. Although there is no hard and fast 
onvention required for the assignment, the 
 points should be kept in mind:
eaningful names — An object named 

1  does not tell you much about the con-
of the table. Furthermore, since there is no 
cal limit to the length of the names, you 
d not use short, cryptic names such as 
_b . As the number of objects in your data-
grows, the time spent carefully naming your 
ts will pay itself back many times.
 Basic Queries Using QBE

3.4 Errors in queries
may be that after defining a calculated field, you 
t the “enter parameter” dialog box shown in 

gure 4.14 when you run the query. This occurs 
en you spell a field name incorrectly. Access can-
t resolve the name of the misspelled field and thus 
ks the user for the value. To eliminate the problem, 
ply correct the spelling mistake.

4.4 D

4.4.1 N

There ar
base obj
method f
confusion
naming c
following

• Use m
Table

tents 
practi
shoul
s96w

base 
objec

FIGURE 4.14: A spelling error in a calculated 
field.

Access cannot find the 
field named Creditz
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to standard alphanumeric characters — You 
d limit yourself to the characters [A...Z], 
, [0...9], and perhaps underscore (_) and 
(-). Although Access allows you to use virtu-
ny character, undocumented problems have 
encountered in the past with non-alphanu-
 characters such as the pound sign (#).

 shows a suggested naming convention for 
atabase objects (you will discover what 
jects are in the course of doing the tutorials).

he ampersand (&) operator
ersand operator is like any other operator 
, ×, ÷) except that it is intended for use on 
f characters. What the ampersand does is 
d one string on to the end of another string 

s other name: the “concatenation” operator). 
ple, the expression

 string” & “Second string”
 Basic Queries Using QBE

• Use capitalization rather than spaces to separate 
words — Unlike many database systems, Access 
allows spaces in object names. However, if you 
choose to use spaces, you will have to enclose 
your field names in square brackets whenever 
you use them in expressions (e.g., [Back 

Orders] ). As such, it is slightly more efficient to 
use a name such as BackOrders  than Back 

Orders .
• Give each type of object a distinctive prefix (or 

suffix) — This is especially important in the con-
text of queries since tables and queries cannot 
have the same name. For example, you cannot 
have a table named BackOrders  and a query 
named BackOrders . However, if all your query 
names are of the form qryBackOrders , then 
distinguishing between tables and queries is 
straightforward.

• Stick 
shoul
[a...z]
dash 
ally a
been 
meric

Table 4.1
Access d
these ob

4.4.2 T
The amp
(e.g., +, -
strings o
simply ad
(hence it
For exam

“First
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 result

tringSecond string

, if a space is include within the quotation 
 the second string (“ Second string” ), 
t is:

tring Second string

sing queries to populate tables 
on the “many” side of a 
relationship
n 4.3.2.5, you added a record to the Sec-

ble to demonstrate the automatic lookup 
f Access. However, a common mistake 
ating queries for entering data into tables 
any” side of a relationship is to forget to 
e table’s foreign key. That is, faced with two 
ntaining the fields DeptCode  and CrsNum, 
ct the fields from the wrong table (the “one” 
 your query definition.

T

O

ta

q

p
q

fo

s

s
fo

re

s

m

V
m

 Basic Queries Using QBE

yields the

First s

However
marks of
the resul

First s

4.4.3 U

In Sectio
tions  ta
feature o
when cre
on the “m
project th
tables co
you proje
side) into

able 4.1: A sugges ted naming conven tion for 
Access database objects.

bject type Prefix Example

ble (none) OrderDetails

uery qry qryNonZeroBackOrders

arameter 
uery

pqry pqryItemsInOrder

rm frm frmOrders

ub form sfrm sfrmOrderDetails

witchboard 
rm

swb swbMainSwitchboard

port rpt rptInvoice

ub report srpt srptInvoiceDetails

acro mcr mcrOrders

isual Basic 
odule

bas basUtilities
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To

Th
wh

1.

2.

on-updatable recordsets
problem that sometimes occurs when creat-
ueries is that the query is not quite right in 
y. In such cases, Access will allow you to 
results of the query, but it will not allow you 
e data.

ction, will look at a nonsensical query that 
om an incompletely specified relationship. 
ill probably discover, however, there are 

ferent way to generate nonsensical queries.
e a new query called qryNonUpdate  
 on the Courses  and Sections  tables.

e the CrsNum relationship but leave the 
ode  relationship intact, as shown in 

e 4.17.

lt of this query is that every section in a 
ce course will be associated with every 
ce course. Since allowing the user to update 
 Basic Queries Using QBE

 illustrate the problem, do the following:
• Open the qryCatalogNum  query and make the 

changes shown in Figure 4.15.
• Attempt to save the new section of “MUSC 105” 

as shown in Figure 4.16.

ere are two ways to avoid this error when deciding 
ich fields to project into your join queries:

Always show the table names when creating a 
query based on more than one table. That way, 
you can quickly determine whether the query 
makes sense.
Always ask yourself: “What is the purpose of this 
query?” If the answer is: “To add new records to 
the Sections  table,” you automatically have to 
include all the fields from the Sections  table. 
Fields from the Courses  table are only shown 
for validation purposes.

4.4.4 N
Another 
ing join q
some wa
view the 
to edit th

In this se
results fr
As you w
many dif

• Creat
based

• Delet
DeptC

Figur

The resu
Commer
Commer
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thout a foreign key.

In version 2.0 you have to 
select View > Table 
Names to display the 
table row.
 Basic Queries Using QBE

FIGURE 4.15: Create a data-entry query wi

Reorder the fields (by 
dragging and dropping) so 
that DeptCode  and 
CrsNum are on the far left.

�

Change the source table for 
DeptCode  and CrsNum 
from Sections  to 
Courses .

�

Switch to datasheet mode 
and attempt to add a new 
section of “MUSC 105”.

�
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which the foreign key is missing

Since the fields are bound to the 
Courses  table, you are 
attempting to replace the 
current record in the Courses  
table with “MUSC 105”. But 
since a “MUSC 105” already 
exists, you get an error.
 Basic Queries Using QBE

FIGURE 4.16: The result of attempting to save a record in 

Attempt to save the 
new section by 
clicking its record 
selector.

�
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le recordset.

bsence of the asterisk and the “new record” 
 a sure sign that the recordset is non-updatable.

Project fields from both tables and 
view the query in datasheet mode 
(i.e., view the “recordset”).

Attempt to 
change a value in 
the recordset.

�

 Basic Queries Using QBE

FIGURE 4.17: Create a non-updatab

To create a nonsensical query, delete the 
CrsNum relationship by clicking on it 
and pressing the Delete key. Leave the 
DeptCode  relationship intact.

� Note the a
row. This is

�
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th
Ac

4.

d appear automatically. If they do not, see 
n 4.4.3.

e a calculated field in your qryOrderDe-

 query that calculates the extended price 
tity shipped × price) of each order detail.
 the first order into your system by entering 
formation directly into tables or queries. 
nvolves creating a single Orders  record 
everal OrderDetails  records. You must 
onsult the Products  and BackOrders  
 to determine the quantity of each item to 

tering orders into your system will be much 
ss work once the input forms and triggers 
e in place. The goal at this point is to get 
u thinking about the order entry process 
d ways in which it can be automated.
 Basic Queries Using QBE

e values in this recordset would create anomalies, 
cess designates the recordset as non-updatable.

A common mistake is to build data entry 
forms on nonsensical queries and to assume 
that there is a mistake in the form when the 
forms do not work. Clearly, if a query is non-
updatable, a form based on the query is also 
going to be non-updatable. A quick check for 
a “new record” row in the query can save time 
and frustration.

5 Application to the assignment
• Create a query to sort the Products  table by 

ProductID .
• Create a query that joins the OrderDetails  

and Products  tables. When you enter a valid 
ProductID , the information about the product 
(such as name, quantity on hand, and so on) 

shoul
Sectio

• Creat
tails

(quan
• Enter

the in
This i
and s
also c
tables
ship.

En
le
ar
yo
an
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ionships

d space — Note that for COMM 290, the 
 basic course information is repeated for 
 section. Although the amount of disk space 
d in this case is trivial, this becomes an 
tant issue for very large databases.
lty in making changes — What happens if 
me of COMM 290 is changed to “Mathe-

al Optimization”? This would require the 
 change to be made eight times. What if the 
n responsible for making the change for-
o change all the sections of COMM 290? 
 then is the “true” name of the course?
ion problems — What if there is only one 
n of COMM 290 and it is not offered in a 
ular year? If section 001 is deleted, then the 
m no longer contains any information about 
urse itself, including its name and number 
dits.
© M
Last
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ichael Brydon (brydon@unixg.ubc.ca)
 update: 22-Aug-1997

Access Tutorial 3: Relat

Introduction: The advantage of 
using tables and relationships

mmon mistake made by inexperienced data-
e designers (or those who have more experience 
 spreadsheets than databases) is to ignore the 
mmendation to model the domain of interest in 
s of entities and relationships and to put all the 

rmation they need into a single, large table. 
re 3.1 shows such a table containing information 
ut courses and sections.
If you have not already done so, open the 

niv0_v x.mdb  database.
pen the Catalog View  table. 

 advantage of the single-table approach is that it 
ires less thought during the initial stages of 

lication development. The disadvantages are too 
erous to mention, but some of the most impor-

 ones are listed below:

1. Waste
same
every
waste
impor

2. Difficu
the na
matic
same
perso
gets t
What

3. Delet
sectio
partic
syste
the co
of cre
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the Catalog View  table contains 
ections.
Introduc Relationships

FIGURE 3.1: The “monolithic” approach to database design—
information about courses and s

The course “COMM 290” consists 
of many sections.

Each section has some information 
unique to that section (such as 
Time , Days , Building , 
Room); however, the basic course 
information (e.g., Title , 
Credits ) is the same for all 
sections of a particular course.
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4.

3.
Th
sp
ta

1.
2.

Th
sh
we
be
ha
ca

ses relationships in the following way: 
you are looking at Section 004 of 
90. Since Dept  and CrsNum are included in 
ons  table, and since a relationship line 
tween the same two fields in the Courses  
cess can trace back along this line to the 
 table and find all the course-specific infor-
ll other sections of COMM 290 point back 

 3.2: A one-to-many relationship between 
Courses  and Sections .
Introduc Relationships

Addition problems — If a new section is added to 
any course, all the course information has to be 
typed in again. Not only is this a waste of time, it 
increases the probability of introducing errors into 
the system.

1.1 “Normalized” table design
e problems identified above can be avoided by 
itting the Catalog View  table into two separate 
bles:

Courses — information about courses only
Sections  — information about sections only. 

e key to making this work is to specify a relation-
ip between Courses  and Sections  so that when 
 look at a section, we know which course it 
longs to (see Figure 3.2). Since each course can 
ve one or more sections, such a relationship is 
lled “one-to-many”. 

Access u
Assume 
COMM 2
the Secti

exists be
table, Ac
Courses

mation. A

FIGURE
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to
co

3.

3.

3.

t Tools > Relationships from the main 
.

 version 2.0 the menu structure is slightly 
fferent. As such, you select Edit > Relation-
ips instead.

d a table to the relationship window, select 
ionships > Show Table from menu or press 
ow table icon ( ) on the tool bar.

rm the steps shown in Figure 3.3 to add the 
es  and Sections  tables. 

ify the relationship between the primary 
 Courses  and the foreign key  in Sec-

. This is shown in Figure 3.4. 

 not check cascading deletions or updates 
less you are absolutely sure what they 

ean. See on-line help if you are curious.
 Relationships

 the same record in the Courses  table so the 
urse information only needs to be stored once.

2 Learning objectives
� Why do I want to represent my information in 

multiple tables connected by relationships?

� How do I create relationships in Access?

� How do I edit or change relationships?

� What is referential integrity and why is it 
important?

3 Tutorial exercises

3.1 Creating relationships between 
tables

• Close the Catalog View table and return to 
the database window.

• Selec
menu

In
di
sh

• To ad
Relat
the sh

• Perfo
Cours

• Spec
key  in
tions

Do
un
m

�
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s to the relationship window.

lect the table you wish to add and either 
uble-click or press Add. Repeat as necessary.
 Relationships

FIGURE 3.3: Add the Courses  and Sections  table

Se
do�The rectangular “field list” represents a 

table. Note that the key (or keys) composing 
the primary key are shown in bold type.

If you accidently add a table more than once, it 
will show up with a <table name>_1  label. 
To delete the extra version, click anywhere on 
the unwanted rectangle and press the delete key.
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n the two tables.

Drag the selected fields on to the 
foreign key on the “many” side of the 
relationship.

�

If done 
correctly, the 
connectivity (1 
to ∞) shows on 
the relationship 
line(s).
 Relationships

FIGURE 3.4: Create a relationship betwee

Select the primary key 
on the “one” side of the 
relationship.

�

To select a concatenated 
key (more than one 
field) hold down the 
Control key while 
selecting.

Ensure that the correct 
fields are associated 
with each other (this 
must be done manually 
for concatenated keys).

�

Check the box to 
enforce referential 
integrity.

�
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3.
Th
de

1.

2.

In
en
Se

•

te that simply deleting the table in the rela-
nship window does not delete the relation-
ip, it merely hides it from view.

iscussion

One-to-many relationships
e three types of relationships that occur in 
eling:

o-one  — A one-to-one relationship exists 
en a student and a student number.

o-many  — A one-to-many relationship 
 between courses and sections: each 
e may consist of many sections, but each 
n is associated with exactly one course.
-to-many  — A many-to-many relationship 
 between students and courses: each stu-
an take many courses and each course 

ontain many students.
 Relationships

3.2 Editing and deleting relationships
ere are two common reasons for having to edit or 
lete a relationship:

You want to change the data type of one of the 
fields in the relationship — Access will not let you 
do this without first deleting the relationship (after 
you change the data type, you must re-create the 
relationship).
You forget to specify referential integrity — if the 
“1” and “∞” symbols do not appear on the rela-
tionship line, then you have not checked the box 
to enforce referential integrity.

 this section, assume that we have forgotten to 
force referential integrity between Courses  and 
ctions .
Perform the steps shown in Figure 3.5 to edit the 
relationship between Courses  and Sections . 

No
tio
sh

3.4 D

3.4.1
There ar
data mod

1. one-t
betwe

2. one-t
exists
cours
sectio

3. many
exists
dent c
can c
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tionship.

The missing “1” and “∞” symbols 
indicate that referential integrity has 
not been enforced.
 Relationships

FIGURE 3.5: Edit an existing rela

Select the relationship by clicking on 
the joining line (click on either line if 
the key is concatenated). If you do 
this correctly, the line becomes 
darker.

�

With the relationship selected, right-
click to get the edit/delete pop-up 
menu. If you do not get this menu, 
make sure you have correctly 
selected the relationship.

�
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Al
of
Re
tio
sh
da
tio
on
(a
th
ar
Ta

3.
O
to
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en

ide of a relationship has a corresponding 
 the “one” side.

 referential integrity means that you cannot, 
ce, create a new record in the Sections  
out having a valid record in the Courses  

is is because having a section called 
01 Section 001” is meaningless unless 
 course called “BSKW 101”. In addition, ref-

ntegrity prevents you from deleting records 
ne” side if related records exist on the 
ide. This eliminates the problem of 
d” records created when parent records are 

ial integrity is especially important in the 
f transaction processing systems. Imagine 
eone comes into your store, makes a large 
, asks you to bill customer number “123”, 

es. What if your order entry system allows 
eate an order for customer “123” without 
 Relationships

though the data modeling technique used most 
ten in information system development—Entity-
lationship diagraming —permits the specifica-
n of many-to-many relationships, these relation-
ips cannot be implemented in a relational 
tabase. As a consequence, many-to-many rela-
nships are usually broken down into a series of 
e-to-many relationships via “composite entities” 
lternatively, “bridging tables”). Thus to implement 
e student-takes-course relationship, three tables 
e used: Students , Courses , and Student-

kesCourse .

4.2 Referential integrity
ne important feature of Access is that it allows you 
 enforce referential integrity at the relationship 
vel. What is referential integrity? Essentially, refer-
tial integrity means that every record on the 

“many” s
record on

Enforcing
for instan
table with
table. Th
“BSKW 1
there is a
erential i
on the “o
“many” s
“orphane
deleted.

Referent
context o
that som
purchase
and leav
you to cr
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3.

primary key and a foreign key must be of 
e same data type before a relationship can 
 created between them. Because of this, it 
important to remember that the autonumber 
ta type (or counter in version 2.0) is really a 

ng integer.

never makes sense to have a relationship 
tween two autonumber fields. A foreign key 
nnot be an autonumber since referential 
tegrity constraints require it to take on a an 
isting value from a parent table.
 Relationships

st checking that such a customer exists? If you 
ve no customer 123 record, where do you send 

e bill?

 systems that do not automatically enforce referen-
l integrity, these checks have to be written in a pro-
amming language. This is just one example of how 
ble-level features can save you enormous pro-
amming effort.

Enforcing referential integrity has obvious 
implications for data entry: You cannot popu-
late the “many” side of the table until you pop-
ulate the “one” side.

5 Application to the assignment
• Specify all relationships—including referential 

integrity constraints—between tables in your sys-
tem. You are not responsible for cascading 
updates/deletions in this assignment.

A 
th
be
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It 
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ies usin g SQL

 you normally use QBE in Access, the ubiq-
L in organizations necessitates a brief 

.

arning objectives
hat is the difference between QBE and 
L?

w do I create an SQL query?

torial exercises
ction, you will create a few simple queries in 

e a new query but close the “show table” 
 box with out adding tables.
t View > SQL to switch to the SQL editor as 
n in Figure 5.1.
© M
Last
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 update: 22-Aug-1997

Access Tutorial 5: Basic Quer

Introduction: The difference 
between QBE and SQL

ry-By-Example (QBE) and Structured Query 
guage (SQL) are both well-known, industry-stan-
 languages for extracting information from rela-

al database systems. The advantage of QBE (as 
 saw in Tutorial 4) that it is graphical and rela-
ly easy to use. The advantage of SQL is that it 
 achieved nearly universal adoption within the 
tional database world.

 only a few exceptions (which you probably will 
encounter in this assignment) QBE and SQL are 
pletely interchangeable. If you understand the 
erlying concepts (projection, selection, sorting, 
ing, and calculated fields) of one, you understand 
underlying concepts of both. In fact, in Access 
 can switch between QBE and SQL versions of 
r queries with the click of a mouse.

Although
uity of SQ
overview

5.2 Le
� W

SQ

� Ho

5.3 Tu
In this se
SQL.

• Creat
dialog

• Selec
show
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5.
A 
SE

Co

Th

1.

OM <table> …  — specifies the underlying 
(or tables) for the query;
ERE <condition 1 AND/OR 

tion 2, …, AND/OR condition n> — 
fies one or more conditions that each record 
satisfy in order to be included in the results 

micolon) — all SQL statements must end 
 semicolon (but if you forget it, Access will 
 for you).

n now be put together to build an SQL 

the following into the SQL window:
CT DeptCode, CrsNum, Title FROM 

es WHERE DeptCode = “COMM”;

t View > Datasheet to view the results.
t View > Query Design to view the query in 
mode, as shown in Figure 5.2.
 your query as qryCoursesSQL .
 Basic Queries using SQL

3.1 Basic SQL queries
typical SQL statement resembles the following:
LECT DeptCode, CrsNum, Title FROM 

urses WHERE DeptCode = “COMM”;

ere are four parts to this statement:

SELECT <field 1, field 2, …, field n> … 
— specifies which fields to project (the DIS-

TINCTROW predicate shown in Figure 5.1 is 
optional and will not be discussed in this tutorial);

2. … FR

table 
3. … WH

condi

speci
must 
set;

4. ;  (se
with a
add it

These ca
query:

• Type 
SELE

Cours

• Selec
• Selec

QBE 
• Save

FIGURE 5.1: Open a query in SQL mode



Tutorial exercises5.

NextHome Previous 3  o f  5

e interchangeable.
 Basic Queries using SQL

FIGURE 5.2: The SQL and QBE views ar

When you return to SQL mode 
after viewing your query in QBE 
mode, you will notice that Access 
has added some additional text. 
This optional text does not 
change the query in any way
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5.
Yo
W

oin queries
ries use the same elements as a basic 
ery. The only difference is that the FROM 
t is replaced with a statement that 

s the tables to be joined and the relationship 
ign key) between them:

OM table 1 INNER JOIN table 2 ON 
e 1.field 1 = table 2.field 2 ...

t since both tables contain the fields Dept-

d CrsNum, the <table name>.<field 

otation must be used to remove any ambi-

e a new SQL query containing the text:

CT Courses.DeptCode, 
rses.CrsNum, Courses.Title, 
tions.CatalogNum

 Courses INNER JOIN Sections ON 
rses.CrsNum = Sections.CrsNum 
 Basic Queries using SQL

3.2 Complex WHERE clauses
u can use AND, OR, and NOT conditions in your 
HERE clauses in a straightforward manner.
• Change your query to the following to get all 

Commerce courses with more than three credits:

SELECT DeptCode, CrsNum, Title

FROM Courses

WHERE DeptCode = “COMM” AND Credits 
> 3

Note that since DeptCode  is a text field, its 
criterion must be a string (in this case, the lit-
eral string “COMM”). However, Credits  is a 
numeric field and its criterion must be a num-
ber (thus, there cannot be quotation marks 
around the 3).

5.3.3 J
Join que
select qu
statemen
describe
(i.e., fore

... FR
tabl

Note tha
Code an
name> n
guity.

• Creat

SELE
Cou
Sec

FROM
Cou
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 Basic Queries using SQL

AND Courses.DeptCode = 
Sections.DeptCode

WHERE Courses.DeptCode=”COMM”;

4 Discussion
though the syntax of SQL is not particularly diffi-
lt, writing long SQL queries is tedious and error-
one. For this reason, you are advised to use QBE 
r the assignment.

 the real world, however, when you say you know 
mething about databases, it usually implies you 
ow the “data definition” and “data manipulation” 
pects of SQL in your sleep. If you plan to pursue a 
reer in information systems, a comprehensive 
L reference book can be a worthwhile investment.
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forms

here is no need to show DeptCode  and 
um in the subform). 

 you will quickly learn to take a feature such 
ubform synchronization for granted, it is 
le to consider what this feature does and 
ould take if you had to implement the same 
sing a programming language. 

arning objectives
hat is form/subform synchronization?

w do I create a form/subform combination?

w do I link a form with a subform?

torial exercises
 there are a number of different ways to cre-
form within a main form, the recommended 
e is the following:
© M
Last

7.1

A co
sub
from
exa
form
spe
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In th
key
betw
Acc

•
t

•
t

ichael Brydon (brydon@unixg.ubc.ca)
 update: 25-Aug-1997

Access Tutorial 7: Sub

Introduction: The advantages of 
forms within forms

lumnar/single-column main form with a tabular 
form is a natural way of representing information 
 tables with a one-to-many relationship. For 

mple, the form shown in Figure 7.1 is really two 
s: the main form contains information about a 

cific course; the subform shows all the sections 
ociated with the course.

e Courses  and Sections  example, the foreign 
 (DeptCode  and CrsNum) provides a link 

een the two forms. This connection allows 
ess to synchronize  the forms, meaning:
when you move to another course record, only 
he relevant sections are shown in the subform; 
when you add a new section, the foreign key in 
he Sections  table is automatically filled in (in 

fact, t
CrsN

Although
as form/s
worthwhi
what it w
feature u

7.2 Le
� W

� Ho

� Ho

7.3 Tu
Although
ate a sub
procedur
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combination.

 is established between the main form 
rm, only the sections that belong with 
are displayed in the subform.
 Subforms

FIGURE 7.1: A typical form/subform 

The main part of the form is 
columnar (one record per page) 
and displays information from 
the Courses  table.

The subform is a separate 
tabular form that displays 
information from the 
Sections  table. 

Because a link
and the subfo
“COMM 351” 
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1.

2.
3.

7.

7.

•

 they occupy. A number of editing issues 
ighlighted in Figure 7.5.
 the form as sfrmSections  and close it.

inking the main form and subform
ction, you are going to return to the main 
 drag the saved subform from the database 
o an appropriate position on the main form.
 the main form (frmCoursesMain ) in 
n mode.
t Window > univ0_vx: Database to open the 
ase window in the foreground. Alternatively, 
an press the database window icon ( ) on 
ol bar.
rm the steps shown in Figure 7.6 to drag the 
rm on to the main form.
esult of the drag-and-drop operation are 
n in Figure 7.7. The advantage of the drag-
rop method of creating a sub form is that 
 Subforms

create and save both forms (one columnar, one 
tabular) separately;
drag the subform on to the main form; and,
verify the linkage between the two forms.

3.1 Creating the main form
• Use the wizard to create a columnar form based 

on the Courses  table.
• Rearrange the fields so that they make efficient 

use of the top part of the form, as shown in 
Figure 7.2.

• Save the form as frmCoursesMain .

3.2 Creating the subform
• Use the wizard to create the subform, as shown 

in Figure 7.3 and Figure 7.4. 
Subforms created by the wizard typically require 
some fine tuning in order to reduce the amount of 

space
are h

• Save

7.3.3 L
In this se
form and
window t

• Open
desig

• Selec
datab
you c
the to

• Perfo
subfo

• The r
show
and-d
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to make room for the subform.

 one form object at a time, either 
ey when selecting or drag a box 
 (click and drag to create a box).
 Subforms

FIGURE 7.2: Rearrange the text boxes on the main form 

To move more than
hold down the Shift k
through the objects

Use the wizard to create a 
columnar form based on 
Courses .

�

Enter form design mode and 
rearrange the text boxes to 
make room for the subform.

�

Save the form under the name 
frmCoursesMain .�
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tions  subform (part 1).

There is no need to include 
DeptCode  and CrsNum since they 
are shown in the main form.

The order in which the fields are added to 
the right-hand pane determines their order 
(from left to right) on the form. Use the < 
and > buttons to get the desired ordering.
 Subforms

FIGURE 7.3: Use the wizard to create the Sec

Select the form wizard and bind the 
new form to the Sections  table.�

�
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ions  subform (continued)

Since a subform is embedded in a main 
form, you do not have to provide a title.

In version 7.0, the title appears in the bar 
across the top of the form’s window. In 
version 2.0, however, the wizard creates a 
title in a form header. As such, you 
should ensure this is blank if you are 
using version 2.0.
 Subforms

FIGURE 7.4: Use the wizard to create the Sect

Select Tabular 
layout.�

�

Select Modify the form’s design to 
enter form design mode directly.



Tutorial exercises7.

NextHome Previous 7  o f  19

ount of space it uses.

vertical space by moving the fields up to the 
 and bringing the “form footer” band up 
ields (to move a band, drag it using the mouse).

To split the headings into two 
or more lines, place the cursor 
at the desired split location and 
press Shift-Enter.

To move all the fields at once, 
drag a “selection box” so that it 
touches each field. Note that the 
box does not have to enclose 
objects for them to be selected.
 Subforms

FIGURE 7.5: Edit the subform to reduce the am

Reduce the horizontal space used 
by the headings and fields.�

Reduce the 
“detail band”
against the f

�
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he main form.

Position the database 
window so that the 
subform’s target 
destination is visible.

�

form on 
orm.
 Subforms

FIGURE 7.6: Drag the subform on to t

Open the main form 
in design mode.�

Drag the sub
to the main f�
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7.

If 
ta
be
de
m
ev
ha
yo

th the forms created in Section 7.3.3 were 
ables, Access could automatically deter-
 relationship.
 the link between the form and the subform 
amining the property sheet of the subform 
l, as shown in Figure 7.8.

e terminology “link child field” and “link 
aster field” is identical to “foreign key” and 
rimary key”. The main form is the parent 
ne” side) and the subform is the child 
any” side).

the resulting form. Notice that as you move 
course to course, the number of sections 
n in the subform changes (see Figure 7.9).
 Subforms

the width of the subform control (the white win-
dow) is automatically set to equal the width of the 
subform.

If you make changes to the size of your sub-
form once the subform control is created, you 
may have to resize the subform control by 
clicking and dragging a corner handle.

3.4 Linking forms and subforms 
manually

both the form and the subform are based on 
bles, and if relationships have been defined 
tween the tables, Access normally has no problem 
termining which fields “link” the information on the 

ain form with the information in the subform. How-
er, when the forms are built on queries, Access 
s no relationship information to rely on. As such, 
u have to specify the form/subform links manually.

Since bo
built on t
mine the

• Verify
by ex
contro

Th
m
“p
(“o
(“m

• View 
from 
show
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tes a subform control.

You may want to 
delete the label 
created with the 
subform window. To 
delete the label only, 
select it and press 
Delete.

The white area is a 
“subform control”. It is 
essentially a window 
through which the subform 
shows.

 down when the subform control is created. You 
eate more or less area at the bottom of the form.
 Subforms

FIGURE 7.7: The drag-and-drop operation crea

The form footer is pushed
may move the footer to cr

This is the name of the form to which 
the subform control is bound.
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 form/subform.

Select the Sections  subform 
control (the white window) and bring 
up its property sheet.

Verify that Access has correctly 
determined the link fields.

When there are more than one link 
fields (i.e., the foreign key is 
concatenated), separate the field 
names with a semicolon. In Access 
version 7.0, a builder is available to 
select the field names from a list.
 Subforms

FIGURE 7.8: Verify the link fields for the

�

�
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rm/subform.

�

�

 Subforms

FIGURE 7.9: A synchronized main fo

Click the “next 
record” navigation 
button on the main 
form to move to the 
next course.

Note that for COMM 
290, eight courses are 
listed in the subform.

There are two sets of 
navigation buttons: 
one for the main form 
(bottom) and one for 
the subform (at the 
bottom of the 
subform window).

For COMM 291, four 
sections are listed in 
the subform.

�
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7.
In
Fi
as

7.
In
er

make your form more attractive and easier 

7.11, the basic form created in the previous 
is shown and a number of shortcomings are 
.

Changing the form’s caption
t the form as shown in Figure 7.12.
ge its Caption property to “Courses and 
ns”.

Eliminating unwanted scroll bars and 
navigation buttons

rs and navigation buttons are also form-
perties. However, in this case, you need to 
e properties of the subform.
ickly open the subform in design mode, 
e-click the subform control when viewing 
ain form in design mode (this takes some 
ce)
 Subforms

3.5 Non-synchronized forms
 this section, you will delete the link fields shown in 
gure 7.8 in order to explore some of the problems 
sociated with non-synchronized forms.

• Return to form design mode and delete the link 
fields (highlight the text and press the Delete 
key).

• View the form. Note that all records in the Sec-

tions  table (not just those associated with a 
particular course) are shown.

• Attempt to add a new section to COMM 290 as 
shown in Figure 7.10.

• Re-establish the correct link fields and save the 
form.

3.6 Aesthetic refinements
 this section, you will modify the properties of sev-
al form objects (including the properties of the form 

itself) to 
to use.

In Figure
sections 
identified

7.3.6.1
• Selec
• Chan

Sectio

7.3.6.2

Scroll ba
level pro
modify th

• To qu
doubl
the m
practi
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 form/subform.

�

�

�

ed, the 
 Sections  
by Access.
 Subforms

FIGURE 7.10: A non-synchronized main

Delete the link 
fields for the 
subform control 
and view the 
resulting form.

Note that all 37 
sections show in 
the subform 
(moving to a 
different course 
has no effect).

Add a new 
catalog number 
and click the 
record selector 
to try to save the 
new record.

Since the forms are not synchroniz
DeptCode  and CrsNum fields of the
table are not automatically filled in 
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ic aesthetic refinements.

ame. 
ired.

Since the subform control 
was automatically sized to 
fit the underlying form, a 
horizontal scroll bar is not 
necessary.

The navigation buttons for 
the subform are too easily 
confused with the 
navigation buttons for the 
main form
 Subforms

FIGURE 7.11: A form/subform in need of some bas

The caption of the form shows the form’s n
A more attractive/descriptive caption is requ
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 up the property sheet for the form and scroll 
 to change its Scroll Bars and Navigation 
n properties, as shown in Figure 7.13.

esult, as shown in Figure 7.14, is a more 
, less cluttered form.

pplication to the assignment
e a form and subform for your Shipment  
hipmentDetails  information. You will 
is form to record the details of shipments 

your suppliers .

t both forms should be based on queries:
hipment  form should be based on a “sort” 
 so that the most recent shipment always 
s first;
hipmentDetails  form should be based 
oin query so that validation information 
 as the name of the product) is shown when 
duct number is entered.
 Subforms

• Bring
down
Butto

The net r
attractive

7.4 A
• Creat

and S
use th
from 

Note tha
• the S

query
show

• the S
on a j
(such
a pro

FIGURE 7.12: Select the entire form.

Click on the square where the vertical 
and horizontal rulers meet in order to 
get the property sheet for the form.

�
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e a form/subform to show customer orders 
ave already been placed (such as the one 
ntered manually in Section 4.5). The top 
f the form should contain information about 
der plus some information about the cus-
; the subform should contain information 
 what was ordered and what was actually 
ed.

e form you created in the preceding step is 
ed for viewing existing orders, not for add-
g new orders. To add new orders, the form 
ust be more complex. For example, it has to 
ow the quantity on hand and the back 
dered quantity for each item so the user can 
cide how many to ship. You will create a 

rm for order entry in the latter tutorials.

e Allow Additions and Allow Edits proper-
f the “order viewing” form to No. This pre-
 Subforms

• Creat
that h
you e
part o
the or
tomer
about
shipp

Th
us
in
m
sh
or
de
fo

• Set th
ties o

FIGURE 7.13: Change the scroll bars and 
navigation buttons of the subform.

Set the Scroll Bar 
property to “Vertical 
Only” and the Navigation 
Buttons property to “No”.

�
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 or navigation buttons.
 Subforms

FIGURE 7.14: A form without subform scroll bars
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 Subforms

vents the user from changing the details of an 
order that has already been invoiced or attempt-
ing to use the form for order entry.
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ables

arning objectives
w do I enter and edit data in the datasheet 
w of a table?

w do I create a new table?

w do I set the primary key for a table?

w do I specify field properties such as the 
put mask and caption?

hy won’t an autonumber field restart 
unting at one?

hat are the different types of keys?

torial exercises
torial, you will learn to interact with existing 
d design new tables.
© M
Last

2.1

Tab
seq
app
a la
tion
the 
ichael Brydon (brydon@unixg.ubc.ca)
 update: 25-Aug-1997

Access Tutorial 2: T

Introduction: The importance 
of good table design

les are where data in a database is stored; con-
uently, tables form the core of any database 
lication. In addition to basic data, Access permits 
rge amount of domain knowledge (such as cap-
s, default values, constraints, etc.) to be stored at 
table level.

Extra time spent thinking about table design 
can result in enormous time savings during 
later stages of the project. Non-trivial changes 
to tables and relationships become increas-
ingly difficult as the application grows in size 
and complexity.

2.2 Le
� Ho

vie

� Ho

� Ho

� Ho
in

� W
co

� W

2.3 Tu
In this tu
tables an
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2.

2.
In
sk
co

ecturers, department heads, departmental 
es, and so on.
n to the database window and create a new 
as shown in Figure 2.3.
 table design window  shown in Figure 2.4, 
n the following information:  

t File > Save from the main menu (or press 
ol-S) and save the table under the name 
oyees .

ame Data type Description 
(optional)

eID Text use employee 
S.I.N.

Text First name

Text Last name

Text

Currency
 Tables

3.1 Datasheet basics
• If you have not already done so, open the 

univ0_v x.mdb  database file from Tutorial 1.
• Open the Departments  table. The important 

elements of the datasheet  view are shown in 
Figure 2.1. 

• Use the field selectors to adjust the width of the 
DeptName field as shown in Figure 2.1.

• Add the Biology department (BIOL) to the table, 
as shown in Figure 2.2.

• Delete the “Basket Weaving” record by clicking 
on its record selector  and pressing the Delete 
key.

3.2 Creating a new table
 this section you will create and save a very basic 
eleton for table called Employees . This table 
uld be used to keep track of university employees 

such as l
secretari

• Retur
table 

• In the
type i

• Selec
Contr
Empl

Field n

Employe

FName

LName

Phone

Salary
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epartments  table.

The asterisk (*) indicates a 
place holder for a new record.

esize the DeptName column by clicking near 
e column border and dragging the border to 
e right.
 Tables

FIGURE 2.1: The datasheet view of the D

The field names are shown in the “field 
selectors” across the top of the columns.

The records are shown as rows.

The grey boxes are “record selectors”.

The black triangle indicates the 
“current record”.

The “navigation buttons” at the bottom of the window 
indicate the current record number and allow you to go 
directly to the first, previous, next, last, or new record.

You can temporarily sort the records 
in a particular order by right-clicking 
any of the field selectors.

R
th
th

�
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rd to the table.

It is seldom necessary to 
explicitly save new 
records (or changes to 
existing records) since 
Access automatically 
saves whenever you 
move to another record, 
close the table, quit 
Access, etc.
 Tables

FIGURE 2.2: Adding and saving a reco

Add a new record by clicking in the DeptCode  field 
of the “new record” field (marked by the asterisk).�

To permanently save the change to the 
data, click on the record selector (note the 
icon changes from a pencil to a triangle).

�
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table.
 Tables

FIGURE 2.3: Create a new 

Click the New button to 
create a new table.�

Select “design view” (avoid using 
the table wizard at this point).�
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roperties for the Employees  table.
 Tables

FIGURE 2.4: Use the table design window to enter the field p

The “description” column allows 
you to enter a short comment 
about the field (this information 
is not processed in any way by 
Access).

Enter the field names and 
data types for the five fields.�

The “field properties” section 
allows you to enter information 
about the field and constraints on 
the values for the field.
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2.
Ta
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2.
In
pr
Fi

RE 2.6: Set the field properties for the 
EmployeeID  field.
 Tables

3.3 Specifying the primary key
bles normally have a primary key that uniquely 

entifies the records in the table. When you desig-
te a field as the primary key, Access will not allow 
u to enter duplicate values into the field.

• Follow the steps in Figure 2.5 to set the primary 
key of the table to EmployeeID . 

3.4 Setting field properties
 this section, you will specify a number of field 
operties for the EmployeeID  field, as shown in 
gure 2.6.
• Since we are going to use the employees’ Social 

Insurance Number (S.I.N.) to uniquely identify 
them, set the Field Size property to 11 characters 
(9 for numbers and 2 for separating spaces)

• Set the Input Mask property to the following:
000\ 000\ 000;0

• Set the Caption property to Employee ID

FIGU
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Employees  table.

Click on the grey box beside the field (or 
fields) that form the primary key.

 in the tool bar or 
he menu.

To select more than one field for use as the 
primary key, hold down the Control key 
while clicking on the grey boxes.
 Tables

FIGURE 2.5: Set the primary key for the 

�

Either click the key-shaped icon
select Edit > Primary Key from t�
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•

•

2.
In
cr
ty
ab
in

 small dots ( ) to invoke the input mask 
d.

 the instructions provided by the wizard as 
n in Figure 2.8. 
 F1 while the cursor is still in the input mask 
rty. Scroll down the help window to find the 
ing of the “0”, “9”, “>” and “L” input mask 
ols.

iscussion

ey terminology 
one or more fields that uniquely determine 
ity of the real-world object that the record is 
 represent. For example, there is a record in 
nt information system that contains infor-
bout you as a student. To ensure that the 
 associated with you and only you, it con-
 Tables

• Select View > Datasheet from the main menu to 
switch to datasheet mode as shown in Figure 2.7. 
Enter your own S.I.N. and observe the effect of 
the input mask and caption on the EmployeeID  
field. 
Select View > Table Design from the main menu 
to return to design mode.
Set the field properties for FName and LName 
(note that Length and Caption are the only two 
properties that are relevant for these two fields)

3.5 Using the input mask wizard
 this section, you will use the input mask wizard to 
eate a complex input mask for a standard field 
pe. You will also use the help system to learn more 
out the meaning of the symbols used to create 

put masks.
• Select the Phone  field, move the cursor to the 

input mask property, and click the button with 

three
wizar

• Follow
show

• Press
prope
mean
symb

2.4 D

2.4.1 K
A key is 
the ident
meant to
the stude
mation a
record is
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 properties on the behavior of the 
 entry

rovide a relatively easy way to 
asic data input errors without 
 complex error checking 
e, however, that it is possible to 
 a field so that users are unable to 
e values.

ss the Escape key when you are 
e to clear the changes to the record.
 Tables

FIGURE 2.7: Observe the effect of the input mask and caption
EmployeeID  field during data

If a caption is specified, it replaces the 
field name in the field selector.

Note that the input mask will not let you 
type any characters other than numbers 
from 0-9. In addition, the spaces between 
the groups of numbers are added 
automatically.

Input masks p
avoid certain b
having to write
programs. Not
over-constrain
enter legitimat

Try entering various characters and 
numbers into the EmployeeID  
field.

�
Pre
don�
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eate an input mask.

�

�

Since the input mask controls how 
the information in the field looks, it 
is possible to save some disk space 
by storing the data without the 
extras symbols, spaces, etc. For the 
size of system we are building, 
however, this savings is negligible.
 Tables

FIGURE 2.8: Use the input mask wizard to cr

Select “phone 
number” from the 
list of commonly-
used field types.

In Step 2, you may 
edit the input mask 
(e.g., remove the 
area code section).

The items in this 
list depend on the 
“international 
settings” specified 
for Windows (e.g., 
“Zip Code” may 
show instead of 
“Postal Code”).
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ta
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1.

2.

 key is made by joining together two or 
 fields. Course numbers at UBC provide a 
example of a concatenated key made by 
g together two fields: DeptCode  and 
um. For example, department alone cannot 
 primary key since there are many courses 
h department (e.g., COMM 335, COMM 

 Similarly, course number cannot be used as 
 since there are many courses with the 
 number in different departments (e.g., 
M 335, HIST 335, MATH 335). However, 
tment and course number together form a 
tenated key (there is only one COMM 335).

gn key : In a one-to-many relationship, a 
n key is a field (or fields) in the “child” 
d that uniquely identifies the correct “parent” 
d. For example, DeptCode  and CrsNum in 
ections  table are foreign keys since these 
eys taken together are the primary key of 
 Tables

ins a field called “student number” that is guaran-
ed to be unique.

e advantage of using student number as a key 
stead of some other field—like “student name”—is 
at there may be more than one person with the 
me first and last name. The combination of stu-
nt name and address is probably unique (it is 
probable that two people with the same name will 
 the same address) but using these two fields as a 
y would be cumbersome.

nce the terminology of keys can be confusing, the 
portant terms are summarized below.

Primary key  — The terms “key” and “primary 
key” are often used interchangeably. Since there 
may be more than one candidate  key for an 
application, the designer has to select one: this is 
the primary key.
Concatenated key : The verb “concatenate” 
means to join together in a series. A concate-

nated
more
good 
joinin
CrsN

be the
in eac
391).
a key
same
COM
depar
conca

3. Forei
foreig
recor
recor
the S
two k
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2.

2.

Ac
na
tiv
ha
rie
sh
ty
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Fo
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n, you can use the comment field in the 
ign window to document the meaning of 
es.

is strongly recommended that you avoid all 
n-alphanumeric characters whenever you 
me a field or database object. Although 
cess will permit you to use names such as 
stomer# , non-alphanumeric characters 

uch as #, /, $, %, ~, @, etc.) may cause 
documented problems later on.

Data types 

's data type tells Access how to handle the 
on in the field. For instance, if the data type 

e, then Access can perform date/time 
c on information stored in the field. If the 
te is stored as text, however, Access treats 
 any other string of characters. Normally, 
 Tables

the Courses  table. Foreign keys are identified in 
Access by creating relationships (see Tutorial 3).

4.2 Fields and field properties 

4.2.1 Field names 

cess places relatively few restrictions on field 
mes and thus it is possible to create long, descrip-
e names for your fields. The problem is that you 
ve to type these field names when building que-
s, macros, and programs. As such, a balance 
ould be struck between readability and ease of 

ping. You are advised to use short-but-descriptive 
ld names with no spaces.

r example, in Section 2.3.2 you created a field 
th name FName. However, you can use the caption 
operty to provide a longer, more descriptive label 
ch as First name . The net result is a field name 
at is easy to type when programming and a field 
ption that is easy to read when the data is viewed. 

In additio
table des
field nam

It 
no
na
Ac
Cu

(s
un

2.4.2.2

The field
informati
is date/tim
arithmeti
same da
it just like
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th
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1.

2.

e as a primary key when no other key is 
ed or is immediately obvious.

nce an autonumber is really Long Integer 
d since relationships can only be created 
tween fields with the same data type, it is 
portant to remember that if an autonumber 
used on the “one” side of a relationship, a 
ng integer must be used for the “many” side.

“Disappearing” numbers in 
autonumber fields

 the process of testing your application, you 
delete records from a table with an auto-
ey, you will notice that the deleted keys are 

imed.

nce, if you add records to your Customer  
suming that CustID  is an autonumber), you 
 a series of CustID  values: 1, 2, 3… If you 
 Tables

e choice of data type is straightforward. However, 
e following guidelines should be kept in mind:

Do not use a numeric  data type unless you are 
going to treat the field as a number (i.e., perform 
mathematical operations on it). For instance, you 
might be tempted to store a person's student 
number as an integer. However, if the student 
number starts with a zero, then the first digit is 
dropped and you have to coerce Access into dis-
playing it. Similarly, a UBC course number (e.g., 
335) might be considered a number; however, 
since courses like 439B have to accommodated, 
a numeric data type for the course number field is 
clearly inappropriate.
Access provides a special data type called Auto 
Number  (Counter  in version 2.0). An autonum-
ber/counter is really a number of type Long Inte-
ger  that gets incremented by Access every time 
a new record is added. As such, it is convenient 

for us
provid

Si
an
be
im
is 
lo

2.4.2.3

If, during
add and 
number k
not recla

For insta
table (as
will have
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difference whether the first customer in your 
rs table is CustID  = 1 or 534.

Input masks

mask is a means of restricting what the user 
 into the field. It provides a “template” which 
ss what kind of information should be in 
ce. For example, the input mask >LLLL  
of two parts:

ight brace > ensures that every character 
er types is converted into upper case. 
 if the user types comm, it is automatically 
rted to COMM.
haracters LLLL  are place holders for letters 
A to Z with blank spaces not allowed. What 
eans is that the user has to type in exactly 
tters. If she types in fewer than four or 

 a character that is not within the A to Z 
 (e.g., &, 7, %), Access will display an error 
age.
 Tables

ter delete customer 1 and 2, you will notice that 
ur list of customers now starts at 3.

early, it would be impossible for Access to renum-
r all the customers so the list started at 1. What 
uld happen, for instance, to all the printed 

voices with CustID  = 2 on them? Would they refer 
 the original customer 2 or the newly renumbered 
stomer 2?

The bottom line is this: once a key is 
assigned, it should never be reused, even if 
the entity to which it is assigned is subse-
quently deleted. Thus, as far as you are con-
cerned, there is no way to get your customers 
table to renumber from CustID  = 1. 

f course, there is a long and complicated way to do 
 but since used an autonumber in the first place, 
u do not care about the actual value of the key—
u just want it to be unique. In short, it makes abso-

lutely no 
custome

2.4.2.4

An input 
can type
tells Acce
each spa
consists 

1. The r
the us
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2. The c
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icolon and zero at the end of this input mask 
rtant because, as the on-line help system 
t, an input mask value actually consists of 
ts (or “arguments”), each separated by a 
n:
tual template (e.g., 000\-0000 ),
e (0 or 1) that tells Access how to deal with 
 characters, and
aracter to use as a place holder (showing 
er how many characters to enter).

u use a literal character in an input mask, 
nd argument determines whether the literal 
imply displayed or displayed and stored in 

 as part of the data.

ple, if you use the input mask 000\-

 Access will not store the dash with the tele-
mber. Thus, although the input mask will 
isplay the number as “822-6109”, the num-
tually stored as “8226109”. By using the 
 Tables

ere are a large number of special symbols used 
r the input mask templates. Since the meaning of 
any of the symbols is not immediately obvious, 
ere is no requirement to remember the character 
des. Instead, simply place the cursor on the input 
ask property and press F1 to get help. In addition, 
e wizard can be used to provide a basic input mask 
ich can later be modified.

4.2.5 Input masks and literal values

 have the input mask automatically insert a char-
ter (such as a space or a dash) in a field, use a 
sh to indicate that the character following it is a lit-

al.

r example, to create an input mask for local tele-
one numbers (e.g., 822-6109), you would use the 

llowing template: 000\-0000;0  (the dash is a lit-
al value and appears automatically as the user 
ters the telephone number).

The sem
are impo
points ou
three par
semicolo

• the ac
• a valu

literal
• the ch

the us

When yo
the seco
value is s
the table

For exam
0000;1 ,
phone nu
always d
ber is ac
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in
Ac

pplication to the assignment
have the skills necessary to implement your 

e all the tables required for the assignment.
he autonumber data type (counter in version 
or your primary keys where appropriate.
ify field properties such as captions, input 
, and defaults where appropriate.

you create an input mask for ProductID , 
sure you understand the implications of 
ction 2.4.2.5.

e Default property of the OrderDate  field 
t the current date is automatically inserted 
e field when a new order is created (hint: 
e Date()  function in the on-line help sys-
 Tables

put mask 000\-0000;0 , however, you are telling 
cess to store the dash with the rest of the data.

If you use the wizard to create an input mask, 
it asks you a simple question about storing lit-
eral values (as shown in Figure 2.8) and fills 
in the second argument accordingly. How-
ever, if you create the input mask manually, 
you should be aware that by default, Access 
does not store literal values. In other words, 
the input mask 000\-0000  is identical to the 
input mask 000\-0000;1 . This has impor-
tant consequences if the field in question is 
subject to referential integrity constraints (the 
value “822-6109” is not the same as 
“8226109”).

2.5 A
You now 
tables.

• Creat
• Use t

2.0) f
• Spec

mask

If 
en
Se

• Set th
so tha
into th
see th
tem).
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 Tables

• Do not forget to modify your Products  table (the 
data types, lengths, and field properties of 
imported tables normally need to be fine tuned)

• Populate (enter data into) your master tables. Do 
not populate your transaction tables.

For the purpose of the assignment, the term 
“transaction” tables refers to tables that con-
tain information about individual transactions 
(e.g., Orders , OrderDetails , Ship-

ments , ShipmentDetails ). “Master” 
tables, in contrast, are tables that either do 
not contain information about transactions 
(e.g., Customers ) or contain only summary 
or status information about transactions (e.g., 
BackOrders ).
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ed Tri ggers

w do I create an unbound combo box?

n I implement the search capability using 
sual Basic?

torial exercises

sing a macro to run VBA code
ome things that cannot be done using the 
acro language. If the feature you wish to 

nt is critical to your application, then you 
lement it using VBA. However, since it is 
to call a VBA function from within a macro, 
ot have to abandon the macro language 
ly.

ction, you are going to execute the Param-

 subroutine you created in Section 12.3.6 
in a macro. Since the RunCode action of 
ss macro language can only be used to exe-
© M
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men

15.
�

�

�

�

�

ichael Brydon (brydon@unixg.ubc.ca)
 update: 25-Aug-1997

Access Tutorial 15: Advanc

1 Introduction: Pulling it all 
together

is tutorial, you will bring together several of the 
s you have learned in previous tutorials to imple-
t some sophisticated triggers.

2 Learning objectives
How do I run VBA code using a macro?

How do I use the value in one field to 
automatically suggest a value for a different 
field?

How do I change the table or query a form is 
bound to once the form is already created?

What is the After Update event? How is it 
used?

How do I provide a search capability for my 
forms?

� Ho

� Ca
Vi

15.3 Tu

15.3.1 U
There a s
Access m
impleme
must imp
possible 
you do n
complete

In this se
eterTest
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the Acce
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15

Si
in

unction calls the 
ameterTest subroutine

eterTest intStart, intStop

eterTestWrapper = True   
rn a value

unction

he function, as shown in Figure 15.1.

te that the return value of the function is 
clared as an integer, but the actual assign-

ent statement is ParameterTestWrap-

r = True . This is because in Access/
A, the constants True  and False  are 
fined as integers (-1 and 0 respectively).

Using the RunCode action
 the module open (you may have to resize 
r move the debug window) and create a 
acro called mcrRunCodeTest .
. Advanced Triggers

te functions (not subroutines) you must do one of 
o things before you create the macro:

Convert ParameterTest  to a function — you do 
this simply by changing the Sub at the start of the 
procedure to Function .
Create a new function that executes Parame-

terTest  and call the function from the macro.

.3.1.1 Creating a wrapper

nce the second alternative is slightly more interest-
g, it is the one we will use.
• Open your basTesting  module from 

Tutorial 12.
• Create a new function called ParameterTest-

Wrapper  defined as follows:

Function 
ParameterTestWrapper(intStart As 
Integer, intStop As Integer) As 
Integer

'this f
Par

Param

Param
'retu

End F

• Call t

No
de
m
pe

VB
de

15.3.1.2
• Leave

and/o
new m
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arameterTest  subroutine.

Use the Print  statement to 
invoke the function (do not forget 
the parameters).

�

The return value of 
ParameterTestWrapper()  
is True, so this is printed when 
the function ends.
. Advanced Triggers

FIGURE 15.1: Create a function that calls the P

Create a function to call 
the ParameterTest  
subroutine.

�

Since ParameterTest  
does not return a value, its 
arguments are not in 
brackets.
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t Run > Start to execute the macro as 
n in Figure 15.3.

Using activity information to 
determine the number of credits
ction, you will create triggers attached to the 
ate event of bound controls.

Scenario

that each type of course activity is generally 
d with a specific number of credits, as 
low:

Activity  Credits

lecture 3.0

lab 3.0

tutorial 1.0

seminar 6.0
. Advanced Triggers

• Add the RunCode action and use the expression 
builder to select the correct function to execute, 
as shown in Figure 15.2.

The expression builder includes two parame-
ter place holders (<<intStart>>  and 
<<intStop>> ) in the function name. These 
are to remind you that you must pass two 
parameters to the ParameterTestWrap-

per()  function. If you leave the place holders 
where they are, the macro will fail because 
Access has not idea what <<intStart>>  
and <<intStop>>  refer to.

• Replace the parameter place holders with two 
numeric parameters (e.g. 3 and 6). Note that in 
general, the parameters could be field names or 
any other references to Access objects contain-
ing (in this case) integers.

• Selec
show

15.3.2

In this se
After Upd

15.3.2.1

Assume 
associate
shown be
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t the function to execute.

Note the <<intStart>>  and 
<<intStop>>  parameter place 
holders. These must be replaced 
with expressions that Access 
understands.
. Advanced Triggers

FIGURE 15.2: Use the expression builder to selec

Add a RunCode 
action to the macro.�

Use the expression builder to drill 
down to the user-defined functions in 
your database file.

�
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as well that the number of credits for a par-
e of course is not cast in stone. As such, 
ers given above are merely “default” val-

t to use the default credit values when you 
new course or modify an existing course. 
, the user may override this default if neces-
 particular course. The basic requirement is 
 in Figure 15.4.

Designing the trigger

 the foregoing, the answer to the “what” 
 is the following:

up the default number of credits associated 
he course activity showing in the form’s 
ty  field.
 this number into the Courses.Credits  
. Advanced Triggers

Assume 
ticular typ
the numb
ues. 

You wan
create a 
However
sary for a
illustrated

15.3.2.2

Based on
question

1. Look 
with t
Activi

2. Copy
field.

FIGURE 15.3: Execute the RunCode macro.

Replace the 
parameter place 
holders.

�

Select Run > Start (or press the ! icon in 
the tool bar) to execute the macro.�
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to a new record.

Select “Lecture” from the list of list of 
course activities created in Tutorial 8.

Create a macro to find the default number 
of credits and copy the value it into the 
Credits  field.

Once the Activity  field is updated, the 
macro executes. The value in the 
Credits  field can be changed by the 
user.
. Advanced Triggers

FIGURE 15.4: Inserting a default value in

Create a new record for a lecture-based 
course: COMM 437: Database Technology�

�

Since this is a new record, the default 
value of Credits  (like any numeric 
field) is zero. You want to use the 
information you just specified in the 
Activity  field to automatically 
look up the correct default number of 
credits for a lecture course and insert 
it in the Credits  field.

�

�
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Th
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2.

15

re that you have a courses form (e.g., frm-

es ) and that the form has a combo box for 
ctivity  field. You may wish to order the 
 such that Activity  precedes Credits  in 
b order (as shown in Figure 15.4).

your move fields around, remember to 
just the tab order accordingly (recall 
ction 8.3.4).

Looking up the default value

iscovered in Section 14.3.5, Access has a 
()  function that allows you to go to the 

 table and find the value of Credits  
icular value of Activity . A different 
 is to join the Activities  table with the 
 table in a query so that the default value of 
 always available in the form. This is the 
 we will use here.
. Advanced Triggers

ere are several possible answers to the “when” 
estion (although some are better than others). For 
ample:

When the user enters the Credits  field (the On 
Enter event for Credits ) — The problem with 
this choice is that the user could modify the 
course’s activity without moving the focus to the 
Activity  field. In such a case, the trigger would 
not execute.
When the user changes the Activity  field (the 
After Update event for Activity ) — This choice 
guarantees that whenever the value of Activ-

ity  is changed, the default value will be copied 
into the Credits  field. As such, it is a better 
choice.

.3.2.3 Preliminary activities
• Modify the Activities  table to include a single-

precision numeric field called Credits . Add the 
values shown in the table in Section 15.3.2.1.

• Ensu
Cours

the A
fields
the ta

If 
ad
Se

15.3.2.4

As you d
DLookUp

Activities

for a part
approach
Courses

credits is
approach
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Si
Co

(ra

E 15.5: Use a join to make the default 
value available.
. Advanced Triggers

• Ensure you have a relationship (in the main rela-
tionship window) between Courses.Activity  
and Activities.Activity .

• Create a new query called qryCoursesAnd-

Credits  based on the Courses  and Activi-

ties  tables (see Figure 15.5). 

Notice that you have two credits fields: 
Courses.Credits  (the actual number of 
credits for the course) and Activi-

ties.Credits  (the “default” or “suggested” 
number of credits based on the value of 
Activity ). Access uses the <table 

name>.<field name>  notation whenever a 
query contains more than one field with the 
same name.

nce you already have forms based on the 
urses  table that expect a field called Credits  
ther than one called Courses.Credits ), it is a 

FIGUR
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 15.6: Rename one of the Credits  fields.

ename Credits  form the Activities  
able to DefaultCredits .
. Advanced Triggers

od idea to rename the Activities.Credits  
ld in the query. You do this by creating a calculated 
ld.

• Rename Activities.Credits  to Default-

Credits  as shown in Figure 15.6. Note that this 
eliminates the need for the <table 

name>.<field name>  notation.

.3.2.5 Changing the Record Source  of the 
form

ther than create a new form based on the qry-

ursesAndCredits  query, you can modify the 
cord Source property of the existing frmCourses  

rm so it is bound to the query rather than the 
urses  table.

• Bring up the property sheet for the frmCourses  
form and change the Record Source property to 
qryCoursesAndCredits  as shown in 
Figure 15.7.

FIGURE

R
t�
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ntage of using a join query in this manner is 
ultCredits  is now available for use 
 form and within any macros or VBA mod-

 run when the form is open.

Creating the SetValue  macro

alue  macro you require here is extremely 
ce you have DefaultCredits  available 
 scope of the form.

e the mcrCourses.SetCredits  macro 
own in Figure 15.8.

Attaching a procedure to the After 
Update  event

lick event of a button is fairly simple to 
nd: the event occurs when the button is 
he events associated with non-button 
perate in exactly the same way. For exam-
fter Update event for controls (text box, 

ox, check box, etc.) occurs when the value 
. Advanced Triggers

The adva
that Defa

within the
ules that

15.3.2.6

The SetV

simple on
within the

• Creat
as sh

15.3.2.7

The On C
understa
clicked. T
objects o
ple, the A
combo b

FIGURE 15.7: Change the Record Source  
property of an existing form.

Bring up the form’s property list and 
change its Record Source property.�

The field list now contains all 
the fields in the new query.
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of
Af
ca
on

h the mcrCourses.SetCredits  macro to 
fter Update event of the Activity  field.
 that the trigger works properly.

Use an unbound combo box to 
automate search
oned in Tutorial 8, a combo box has no 
earch capability. However, the idea of scan-
ort list of key values, selecting a value, and 
l the information associated with that record 
 the screen is so basic that in Access ver-

and above, this capability is included in the 
ox wizard. In this tutorial, we will look at a 
 different means of creating a combo boxes 
h from scratch. 

Manual search in Access

ow Access searches for records, do the fol-

 your frmDepartments  form.
. Advanced Triggers

 the control is changed by the user. As a result, the 
ter Update event is often used to trigger data verifi-
tion procedures and “auto-fill” procedures like the 
e you are creating here.

• Attac
the A

• Verify

15.3.3

As menti
intrinsic s
ning a sh
having al
pop on to
sion 7.0 
combo b
couple of
for searc

15.3.3.1

To see h
lowing:

• Open

FIGURE 15.8: Create the SetValue  macro.

Create a macro group called mcrCourses  
and a named macro called SetCredits .�

You can use the builder to set the arguments 
or simply type in the names of the fields.�
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e Enabled property of DeptCode  to No (the 
hould never be able to change the key val-

f existing records).

Creating the unbound combo box

thing to remember about the combo box 
pecify the search criterion is that it has 
o do with the other fields or the underlying 
 such, it should be unbound.
e an unbound combo box in the form 
r, as shown in Figure 15.10.

ge the Name property of the combo box to 
eptCode .
esulting combo box should resemble that 
n in Figure 15.11.

hen you create an unbound combo box, 
cess gives it a default name (e.g., 
mbo5). You should do is change this to 
mething more descriptive (e.g., cboDept-
. Advanced Triggers

• Move to the field on which you want to search 
(e.g., DeptCode );
Select Edit > Find (or press Control-F);

• Fill out the search dialog box as shown in 
Figure 15.9.

 the dialog box, you specify what to search for 
sually a key value) and specify how Access should 
nduct its search. When you press Find First, 
cess finds the first record that matches your 
arch value and makes it the current record (note 
at if you are searching on a key field, the first 
atching record is also the only matching record).

.3.3.2 Preliminaries

 make this more interesting, assume that the frm-

partments  form is for viewing editing existing 
partmental information (rather than adding new 
partments). To enforce this limitation, do the fol-

wing:
• Set the form’s Allow Additions property to No.

• Set th
user s
ues o

15.3.3.3

The key 
used to s
nothing t
table. As

• Creat
heade

• Chan
cboD

• The r
show

W
Ac
Co

so
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 “find” dialog box.
. Advanced Triggers

FIGURE 15.9: Search for a record using the

Move the cursor to 
the field you wish to 
search and invoke 
the search box 
using Control-F.

�

Enter the value you wish to find 
and set the other search 
parameters as required.

�

Press Find First to move to the first 
(or only) record that matches the 
search condition.

�

Limit the search to the current 
field (i.e., the field with the 
focus when the search box was 
opened).

�
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 combo box.
. Advanced Triggers

FIGURE 15.10: Create an unbound

Drag the separator for the detail 
down to make room in the form 
header

�

Create an unbound combo box by 
selecting the combo box tool and 
clicking in the header area.

�

Use the wizard in the usual way 
to get a list of valid DeptCode  
values and descriptions. The 
bound column for the combo box 
should be DeptCode .

�

Since the combo box is unbound, 
its value has to be stored for later 
use rather than stored in a field.

�
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Automating the search procedure 
using a macro

 implement search functionality with a 
ox, only two things are different from the 
earch in Figure 15.9: 

arch dialog box does not show up, and 
er selects the search value from the combo 
ther than typing it in.

c sequence of actions, however, remains 
. As a result, the answer to the “what” ques-
 following:

 the cursor to the DeptCode  field (this 
s the “Search Only Current Field” option to 
ed, thereby drastically cutting the search 

e the search feature using the current value 
DeptCode  as the search value.
. Advanced Triggers

Code). The advantage of the prefix cbo  is 
that it allows you to differentiate between the 
bound field DeptCode  and the unbound 
combo box.

15.3.3.4

When we
combo b
manual s

1. the se
2. the us

box ra

The basi
the same
tion is the

1. Move
allow
be us
time).

2. Invok
of cbo

FIGURE 15.11: An unbound combo box.

Although the DeptCode  column has been 
hidden, it is the “bound” column. As a result, 
the value of the combo box as it appears here 
is “COMM”, not “Commerce and ...”
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•

RE 15.13: Fill in the arguments for the 
FindRecord  action.

Create a named macro called 
mcrSearch.FindDepartment .�

nter the action arguments. Do not forget the 
quals sign before the name of the combo box.

Since Value is 
the default 
property, its use 
is optional.
. Advanced Triggers

Move the cursor back to cboDeptCode  or some 
other field.

e only problem with this procedure is that the 
ptCode  text box is disabled. As a result, you must 

clude an extra step at the beginning of the macro 
 set its Enabled property to Yes and another at the 
d of the macro to return it to its original state.

• Create a new macro called mcrSearch.Find-

Department .
• Use the SetValue  action to set the Dept-

Code.Enabled  property to Yes. This can be 
done using the expression builder, as shown in 
Figure 15.12.

• Use the GotoControl  action to move the cursor 
to the DeptCode  text box. Note that this action 
will fail if the destination control is disabled.
Use the FindRecord  action to implement the 
search as shown in Figure 15.13.

FIGU

E
e�
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e of the property to set.
. Advanced Triggers

FIGURE 15.12: Use the builder to specify the nam

To set the Item argument, use the 
expression builder to drill down 
to the correct form.

�

 Select the unbound combo box 
(cboDeptCode ) from the middle 
pane. A list of properties for the 
selected object is displayed in the 
pane on the right.

�

The middle pane shows all the 
objects on the form including 
labels and buttons (hence the 
need for a good naming 
convention).
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sing Visual Basic code instead of 
a macro 
f attaching a macro to the After Update 
u can attach a VBA procedure. The VBA 
e is much shorter than its macro counter-

y (clone) of the recordset underlying the 
is created,
indFirst  method of this recordset is used 
 the record of interest.
ookmark” property of the clone is used to 
 to the corresponding bookmark for the 

 a VBA search procedure, do the following:
ge the After Update event of cboDeptCode  
ent Procedure”.
 the builder ( ) to create a VBA subrou-
. Advanced Triggers

Access interprets any text in the Find What 
argument as a literal string (i.e., quotation 
marks would not be required to find COMM). To 
use an expression (including the contents of a 
control) in the Find What argument, you must 
precede it with an equals sign (e.g., 
=[cboDeptCode] .

• You cannot disable a control if it has the focus. 
Therefore, include another GotoControl  action 
to move the cursor to cboDeptCode  before set-
ting DeptCode.Enabled = No .

• Attach the macro mcrSearch.FindDepart-

ment  to the After Update event of the cboDept-

Code combo box.
• Test the search feature.

15.3.4 U

Instead o
event, yo
procedur
part:

1. a cop
form 

2. the F
to find

3. the “b
move
form.

To create
• Chan

to “Ev
• Press

tine.
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Th
m

•

•

•

-human-readable data type and therefore is 
 much use unless it is used in the manner 
n here. Setting the Bookmark property of a 
d makes the record with that bookmark the 
nt record. In the example above, the book-
of the records underlying the form is set to 
 the bookmark of the clone. Since the clone 
s bookmark set by the search procedure, 
 equivalent to searching the recordset 
lying the form. 

pplication to the assignment

Triggers to help the user
e a trigger on your order form that sets the 
l selling price of a product to its default 
 This allows the user to accept the default 
or enter a new price for that particular trans-
 (e.g., the item could be damaged). You will 
. Advanced Triggers

• Enter the two lines of code below, as shown in 
Figure 15.14.

Me.RecordsetClone.FindFirst 
“DeptCode = ‘” & cboDeptCode & “'”

Me.Bookmark = 
Me.RecordsetClone.Bookmark

is program consists of a number of interesting ele-
ents: 
• The property Me refers to the current form. You 

can use the form's actual name, but Me is much 
faster to type.
A form’s RecordsetClone  property provides a 
means of referencing a copy of the form's under-
lying recordset.
The FindFirst  method is straightforward. It 
acts, in this case, on the clone. 
Every recordset has a bookmark property that 
uniquely identifies each record. A bookmark is 
like a “record number”, except that it is stored as 

a non
not of
show
recor
curre
mark 
equal
had it
this is
under

15.4 A

15.4.1
• Creat

actua
price.
price 
action
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g a short VBA procedure.

ange the After Update event to 
ference an event procedure.

ess the builder button to invoke the VBA 
itor.

cess automatically names the 
broutine. Enter the two lines of code.
. Advanced Triggers

FIGURE 15.14: Implement the search feature usin

Ch
re�

Pr
ed�

Ac
su�
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•

15
O
is 
pr

0.4). The problem is updating the Back-

table itself because two different situations 
e considered: 

ord for the particular customer-product 
ination exists in the BackOrders  table  -- 
ckorder record exists for a particular cus-
 and a particular product, the quantity field 
 record can be added-to or subtracted-from 
ckorders are created and filled.
tomer-product record does not exist in 
ackOrders  table  -- If the particular cus-
 has never had a backorder for the product 
stion, then there is no record in the Back-

s  table to update. If you attempt to update 
existent record, you will get an error.

equired, therefore, is a means of determin-
er a record already exists for a particular 

r-product combination. If a record does 
n it has to be updated; if a record does not 
. Advanced Triggers

have to think carefully about which event to 
attach this macro to.

• Create a trigger on your order form that calcu-
lates a suggested quantity to ship and copies this 
value into the quantity to ship field. The sug-
gested value must take into account the amount 
ordered by the customer, any outstanding backo-
rders for that item by that customer, and the cur-
rent quantity on hand (you cannot ship what you 
do not have). The user should be able to override 
this suggested value. (Hint: use the MinValue()  
function you created in Section 12.5.)
Provide you customer and products forms with 
search capability.

.4.2 Updating the BackOrders  table
nce a sales order is entered into the order form, it 
a simple matter to calculate the amount of each 
oduct that should be backordered (you did this in 

Section 1
Orders  
have to b

1. A rec
comb
If a ba
tomer
of the
as ba

2. A cus
the B
tomer
in que
Order

a non

What is r
ing wheth
custome
exist, the
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15

If 
Ite

Se
du
at

ee Section 15.3.2.4 to review renaming 
lds in queries).

t if the backordered quantity is positive, 
 backordered. If the backordered quantity is 
, backorders are being filled. If the backor-
antity is zero, no change is required and 
ords should no be included in the results of 
. 

Import the shortcut function

e Visual Basic for Applications (VBA) mod-
ining the code for the 
ackOrders()  function. This module is 
d in an Access database called 
.mdb  that you can download from the 

ome page.
_V2.mdb is for those running Access ver-
.0. To import the module, select File > 
. Advanced Triggers

ist, then one has to be created. This is simple 
ough to talk about, but more difficult to implement 

 VBA. As a result, you are being provided with a 
ortcut function called UpdateBackOrders() 

at implements this logic.

e requirements for using the UpdateBackO-

ers()  function are outlined in the following sec-
ns:

.4.2.1 Create the pqryItemsToBackOrder  
query

you have not already done so, create the pqry-

msToBackOrder  query described in 
ction 10.4. The UpdateBackOrders()  proce-
re sets the parameter for the query and then cre-

es a recordset based on the results.

If you did not use the field names OrderID , 
and ProductID  in your tables, you must use 
the calculated field syntax to rename them 

(s
fie

Note tha
items are
negative
dered qu
these rec
the query

15.4.2.2

Import th
ule conta
UpdateB

containe
BOSC_Vx
course h

• BOSC

sion 2
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 Products . If any of your tables or fields 
d differently, an error occurs. To eliminate 

ors, you can do one of two of things: 

he VBA code. Use the search-and-replace 
e of the module editor to replace all 
ces of field names in the supplied proce-
 with your own field names. This is the rec-
nded approach, although you need an 
ate understanding of how the code works 

er to know which names to change. 
ge the field names in your tables (and all 
s and forms that reference these field 

s). This approach is not recommended. 

Understanding the 
UpdateBackOrders()  function
chart for the UpdateBackOrders()  func-
own in Figure 15.15. This function repeat-
 a subroutine, BackOrderItem , which 
. Advanced Triggers

Import, choose BOSC_V2.mdb, and select Mod-
ule as the object type to import.

• BOSC_V7.mdb is for those running Access ver-
sion 7.0 or higher. To import the module, select 
File > Get External Data > Import, choose 
BOSC_V7.mdb, and select Module as the object 
type to import.

.4.2.3 Use the function in your application

e general syntax of the function call is:
dateBackOrders(OrderID, CustomerID) .

e OrderID  and CustomerID  are arguments and 
ey both must be of the type Long Integer. If this 
nction is called properly, it will update all the backo-
ered items returned by the parameter query.

.4.2.4 Modifying the UpdateBackOrders()  
function

e UpdateBackOrders()  function looks for spe-
ic fields in three tables: BackOrders , Custom-

ers , and
are name
these err

1. Edit t
featur
instan
dures
omme
adequ
in ord

2. Chan
querie
name

15.4.3

The flow
tion is sh
edly calls
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start

is
the list
empty?

error message

un pqryItemsToBackOrder
to get list of items to backorder

do until end of list

call BackOrderItems

stop

(CustID,ProductID,Qty)

yes

no

stop

FIGURE 15.15: Flowchart for 
UpdateBackOrders() .
. Advanced Triggers

dates or adds the individual items to the BackO-

ers  table. The flowchart for the BackOrderItem  
broutine is shown in Figure 15.16.

ere are easier and more efficient ways of imple-
enting routines to update the BackOrders  table. 
though some amount of VBA code is virtually inev-
ble, a great deal of programming can be elimi-
ted by using parameter queries and action 
eries. Since queries run faster than code in 
cess, the more code you replace with queries, the 
tter.

To get full marks for the backorders aspect of 
the assignment, you have to create a more 
elegant alternative to the shortcut supplied 
here.

r
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stop

check Products  table to
ensure valid ProductID

error message stopvalid?

add new record with
CustID , ProductID  & Qty

yes

yes

no

erItem  subroutine.
. Advanced Triggers

start

update Qty stop

search BackOrders  table for
matching CustID  & ProductID

found?

check Customer  table to
ensure valid CustID

error message stopvalid?

no

yes

no

FIGURE 15.16: Flowchart for the BackOrd
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Se

If 

“Back order cannot be processed: 
ontains no items”

rsBOItems.EOF

OrderItem(lngCustID, 
ms!ProductID, rsBOItems!Qty)

s.MoveNext

s.Close

ction

Explanation of the 
UpdateBackOrders()  function

 UpdateBackOrders(ByVal lngOr-

ng, ByVal lngCustID As Long)  — 
ement declares the function and its parame-
h item in the parameter list contains three 
: ByVal  or ByRef  (optional), the variable's 
d the variable's type (optional). The ByVal  
. Advanced Triggers

.4.4 Annotated source code for the 
backorders shortcut module.

 the following sections, the two procedures in the 
ortcut module are examined. In each case, the 
de for the procedure is presented followed by 
mments on specific lines of code.

.4.4.1 The UpdateBackOrders()  function

nction UpdateBackOrders(ByVal 
lngOrdID As Long, ByVal lngCustID As 
Long)

t dbCurr = CurrentDb

m rsBOItems As Recordset

Curr.QueryDefs!pqryItemsToBackOrder.
Parameters!pOrderID = lngOrdID

t rsBOItems = 
dbCurr.QueryDefs!pqryItemsToBackOrder
.OpenRecordset()

rsBOItems.RecordCount = 0 Then

MsgBox 
order c

Exit Sub

End If

Do Until 

Call Back
rsBOIte

rsBOItem

Loop

rsBOItem

End Fun

15.4.4.2

Function

dID As Lo

This stat
ters. Eac
elements
name, an
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Items As Recordset  — In this decla-
tement, a pointer to a Recordset object is 
. This recordset contains a list of all the 
add to the BackOrders  table.

ueryDefs!pqryItemsToBackOrder

ters!pOrderID = lngOrdID  — This 
bit tricky: the current database (dbCurr ) 
a collection of objects called QueryDefs 
e what you create when you use the QBE 
signer). Within the collection of QueryDefs, 
ne called pqryItemsToBackOrder  
u created in Section 15.4.2.1).

ery QueryDef, there is a collection of zero 
arameters . In this case, there is one called 
 and this sets the value of the parameter 

lue of the variable lngOrderID  (which was 
o the function as a parameter).

Items = dbCurr.QueryDefs!pqry-

ackOrder.OpenRecordset()  — Here 
. Advanced Triggers

yword simply means that a copy of the variables 
lue is passed the subroutine, not the variable 
elf. As a result, variables passed by value cannot 
 changed by the sub-procedure. In contrast, if a 
riable is passed by reference (the default), its 
lue can be changed by the sub-procedure. 

t dbCurr = CurrentDb  — Declaring a vari-
le and setting it to be equal to something are dis-
ct activities. In this case, the variable dbCurr  
hich is declared in the declarations section) is set 
 point to a database object. Note that the database 
ject is not created, it already exists.

rrentDb  is a function supported in Access ver-
n 7.0 and higher that returns a reference to the 
rrent database. In Access version 2.0, this function 
es not exist and thus the current database must 
 found by starting at the top level object in the 
cess DAO hierarchy, as discussed in 
ction 14.3.1.

Dim rsBO

ration sta
declared
items to 

dbCurr.Q

.Parame

one is a 
contains 
(these ar
query de
there is o
(which yo

Within ev
or more P
pOrderID

to the va
passed t

Set rsBO

ItemsToB
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“Back order cannot be processed: 

tains no items”  — The MsgBox 
t pops up a standard message box with an 
ton in the middle. 

 — If this line is reached, the list contains 
. As such, there is no need to go any further 
broutine.

— The syntax for If… Then… Else…  state-
quires an End If  statement at the end of 
itional code. That is, everything between the 
e End If  executes if the condition is true; 
, the whole block of code is ignored. 

rsBOItems.EOF  — The EOF property 
rdset is set to true when the “end of file” is 
red. 

OrderItem(lngCustID, rsBOI-

ductID, rsBOItems!Qty)  — A sub-
 used to increase the modularity and 
. Advanced Triggers

another set statement. In this one, the variable 
BOItems  is set to point at a recordset object. 
like the current database object above, however, 

is recordset does not yet exist and must be created 
 running the pqryItemsToBackOrder  parame-
r query.

penRecordset  is a method that is defined for 
jects of type TableDef or QueryDef that creates an 
age of the data in the table or query. Since the 
ery in question is a parameter query, and since the 
rameter query is set in the previous statement, the 
sulting recordset consists of a list of backordered 
ms with an order number equal to the value of 
rderID . 

rsBOItems.RecordCount = 0 Then  — The 
ly thing you need to know at this point about the 
cordCount property of a recordset is that it returns 
ro if the recordset is empty. 

MsgBox 

order con

statemen
Okay but

Exit Sub

no items
in this su

End If  
ments re
the cond
If  and th
otherwise

Do Until 

of a reco
encounte

Call Back

tems!Pro

routine is
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The BackOrderItem()  subroutine

kOrderItem(ByVal lngCustID As 
yVal strProdID As String, ByVal 
s Integer)

rr = CurrentDb

earch As String

ckOrders As Recordset

ckOrders = 
.OpenRecordset(“BackOrders”, 
nDynaset)

 = “CustID = “ & lngCustID & “ 
roductID = '" & strProdID & “'”

rders.FindFirst strSearch

Orders.NoMatch Then

stomers As Recordset

stomers = 
.OpenRecordset(“Customers”, 
nDynaset)

 = “CustID = “ & lngCustID

ers.FindFirst strSearch
. Advanced Triggers

adability of this function. Note the way in which the 
rrent values of ProductID  and Qty  from the 
BOItems  Recordset are accessed. 

BOItems.MoveNext  — MoveNext  is a method 
fined for recordset objects. If this is forgotten, the 
F condition will never be reached and an infinite 

op will be created. In VBA, the Escape key is usu-
ly sufficient to stop an infinite loop.

op  — All Do While /Do Until  loops must end 
th the Loop  statement.

BOItems.Close  — When you create a new 
ject (such as a Recordset using the Open-

cordset  method), you should close it before exit-
g the procedure. Note that you do not close 
Curr  because you did not open it.

d Function  — All functions/subroutines need 
 End Function /End Sub  statement.

15.4.4.3

Sub Bac
Long, B
intQty A

Set dbCu

Dim strS

Dim rsBa

Set rsBa
dbCurr
dbOpe

strSearch
AND P

rsBackO

If rsBack

Dim rsCu

Set rsCu
dbCurr
dbOpe

strSearch

rsCustom
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If 
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st

rs

If 

M

Ex
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rs

rs

rs

rders!Qty = intQty

rders.Update

rders.Edit

rders!Qty = rsBackOrders!Qty + 

rders.Update

Explanation of the BackOrderItem()  
subroutine

ny aspects of the language are covered in 
ous subroutine, only those that are unique 
broutine are explained. 

ckOrders = dbCurr.OpenRecord-

Orders”, dbOpenDynaset)  — The 
ordset  method used here is the one 

or a Database object. The most important 
t is the source of the records, which can be 
. Advanced Triggers

rsCustomers.NoMatch Then

sgBox “An invalid Customer ID number 
has been passed to BackOrderItem”

it Sub

d If

m rsProducts As Recordset

t rsProducts = 
dbCurr.OpenRecordset(“Products”, 
dbOpenDynaset)

rSearch = “ProductID = '" & strProdID 
& “'”

Products.FindFirst strSearch

rsProducts.NoMatch Then

sgBox “An invalid Product ID number 
has been passed to BackOrderItem”

it Sub

d If

BackOrders.AddNew

BackOrders!CustID = lngCustID

BackOrders!ProductID = strProdID

rsBackO

rsBackO

Else

rsBackO

rsBackO
intQty

rsBackO

End If

End Sub

15.4.4.4

Since ma
the previ
to this su

Set rsBa

set(“Back

OpenRec

defined f
argumen
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ingle quotes are used within the search 

rders.FindFirst strSearch  — 
 is a method defined for Recordset 

at finds the first record that meets the crite-
ied in the method's argument. Its argument 
t string stored in strSearch . 

Orders.NoMatch Then  — The 
 property should always be checked after 

g a record set. Since it is a Boolean variable 
alse) it can be used without an comparison 

rders.AddNew  — Before information can 
 to a table, a new blank record must be cre-
 AddNew method creates a new empty 
akes it the active record, and enables it for 
. Advanced Triggers

table name, a query name, or an SQL statement. 
e dbOpenDynaset  argument is a predefined con-

ant that tells Access to open the recordset as a 
naset. You don't need to know much about this 
cept that the format of these predefined constants 
different between Access version 2.0 and version 
0 and higher. In version 2.0, constants are of the 
rm: DB_OPEN_DYNASET. 

rSearch = “CustID = ”& lngCustID & “ 

D ProductID = ’” & strProdID & “'”  — 
string variable has been used to break the search 
ocess into two steps. First, the search string is 
nstructed; then the string is used as the parameter 
r the FindFirst  method. The only tricky part here 
that lngCustID  is a long integer and strProdID  
a string. The difference is that the value of str-

odID  has to be enclosed in quotation marks when 
e parameter is passed to the FindFirst method. To 

do this, s
string.

rsBackO

FindFirst

objects th
ria specif
is the tex

If rsBack

NoMatch

searchin
(True / F
operator.

rsBackO

be added
ated. The
record, m
editing.
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BackOrders!CustID = lngCustID  — Note 
e syntax for changing a variable’s value. In this 
se, the null value of the new empty record is 
placed with the value of a variable passed to the 
broutine. 

BackOrders.Update  — After any changes are 
ade to a record, the Update  method must be 
voked to “commit” the changes. The AddNew / 
it  and Update  methods are like bookends 

ound changes made to records. 

BackOrders.Edit  — The Edit  method allows 
e values in a record to be changed. Note that these 
anges are not saved to the underlying table until 
e Update  method is used.
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n to Visual Basic

ple programs we are writing here, these 
rms are interchangeable.

Interacting with the interpreter
rovides two ways of interacting with the 
uage. The most useful of these is through 

odules that contain VBA procedures. These 
es (subroutines and functions) can be run to 
sting things like process transactions 
aster tables, provide sophisticated error 

, and so on.

nd way to interact with VBA is directly 
he interpreter. Interpreted languages are 
 experiment with since you can invoke the 
r at any time, type in a command, and 
xecute. In the first part of this tutorial, you 
 to invoke Access’ VBA interpreter and exe-
e very simple statements.
© M
Last

12.

Pro
diffi
eith
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ichael Brydon (brydon@unixg.ubc.ca)
 update: 25-Aug-1997

Access Tutorial 12: An Introductio

1 Introduction: Learning the 
basics of programming 

gramming can be an enormously complex and 
cult activity. Or it can be quite straightforward. In 
er case, the basic programming concepts remain 
same. This tutorial is an introduction to a handful 
rogramming constructs that apply to any “third 
eration” language, not only Visual Basic for 
lications (VBA).

Strictly speaking, the language that is 
included with Access is not Visual Basic—it is 
a subset of the full, stand-alone Visual Basic 
language (which Microsoft sells separately). 
In Access version 2.0, the subset is called 
“Access Basic”. In version 7.0, it is slightly 
enlarged subset called “Visual Basic for Appli-
cations” (VBA). However, in the context of the 

sim
te

12.1.1
Access p
VBA lang
saved m
procedur
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torial exercises

nvoking the interpreter
on the module tab in the database window 
ress New.

ns the module window which we will use in 
2.3.3. You have to have a module window 
rder for the debug window to be available 
menu.
t View > Debug Window from the main 
. Note that Control-G can be used in ver-
.0 and above as a shortcut to bring up the 
 window.

 version 2.0, the “debug” window is called 
e “immediate” window. As such, you have to 
e View > Immediate Window. The term 
bug window will be used throughout this 

torial.
. An Introduction to Visual Basic

 the second part of the tutorial, you are going to 
eate a couple of VBA modules to explore looping, 
nditional branching, and parameter passing.

.2 Learning objectives
� What is the debug/immediate window? How 

do I invoke it?

� What are statements, variables, the 
assignment operator, and predefined 
functions?

� How do I create a module containing VBA 
code?

� What are looping and conditional branching? 
What language constructs can I use to 
implement them?

� How do I use the debugger in Access?

� What is the difference between an interpreted 
and compiled programming language?

12.3 Tu

12.3.1 I
• Click 

and p

This ope
Section 1
open in o
from the 

• Selec
menu
sion 7
debug

In
th
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�



Tutorial exercises12

NextHome Previous 3  o f  16

12
In
do

12

St
la
ex
ex

(th
Re

Variables and assignment

e is space in memory to which you assign a 
hen you use the variable name in expres-
 programming language replaces the vari-
e with the contents of the space in memory 
rticular instant.
the following:
ello” ↵

 “ world” ↵
& “ world” ↵

t statement, a variable s  is created and the 
llo  is assigned to it. Recall the function of 
atenation operator (&) from Section 4.4.2.

ntrary to the practice in languages like C 
d Pascal, the equals sign (=) is used to 
sign  values to variables. It is also used as 
e equivalence operator (e.g., does x = y ?).
. An Introduction to Visual Basic

.3.2 Basic programming constructs
 this section, we are going to use the debug win-
w to explore some basic programming constructs.

.3.2.1 Statements

atements are special keywords in a programming 
nguage that do something when executed. For 
ample, the Print  statement in VBA prints an 
pression on the screen.

• In the debug window, type the following:
Print “Hello world!” ↵

e ↵ symbol at the end of a line means “press the 
turn or Enter key”).

In VBA (as in all dialects of BASIC), the ques-
tion mark (?) is typically used as shorthand for 
the Print  statement. As such, the statement:
? “Hello world!” ↵ is identical to the 
statement above.

12.3.2.2

A variabl
name. W
sions, the
able nam
at that pa

• Type 
s = “H

? s &

? “s” 

In the firs
string He

the conc
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th
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ion that is provided as part of the program-
ironment.

ple, cos(x)  is a predefined function in 
puter languages—it takes some number x  

ument, does some processing to find its 
nd returns the answer. Note that since this 
is predefined, you do not have to know any-
ut the algorithm used to find the cosine, you 
 to know the following:

to supply as inputs (e.g., a valid numeric 
ssion representing an angle in radians),
to expect as output (e.g., a real number 
en -1.0 and 1.0).

e on-line help system provides these two 
eces of information (plus a usage example 
d some additional remarks) for all VBA pre-
fined functions.
. An Introduction to Visual Basic

hen the second statement is executed, VBA recog-
zes that s  is a variable, not a string (since it is not 
 quotations marks). The interpreter replaces s  with 
 value (Hello ) before executing the Print  com-
and. In the final statement, s  is in quotation marks 
 it is interpreted as a literal string .

Within the debug window, any string of char-
acters in quotations marks (e.g., “COMM”) is 
interpreted as a literal string. Any string with-
out quotation marks (e.g., COMM) is interpreted 
as a variable (or a field name, if appropriate). 
Note, however, that this convention is not uni-
versally true within different parts of Access.

.3.2.3 Predefined functions

 computer programming, a function is a small pro-
am that takes one or more arguments  (or param-
ers ) as input, does some processing, and returns 
value as output. A predefined (or built-in) function 

is a funct
ming env

For exam
many com
as an arg
cosine, a
function 
thing abo
just have

1. what 
expre

2. what 
betwe

Th
pi
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E 12.1: Interacting with the Visual Basic 
interpreter.

The argument contains 
an expression.

UCase()  converts a 
string to uppercase.

Mid()  extracts 
characters from the 
string defined earlier.
. An Introduction to Visual Basic

 this section, we are going to explore some basic 
edefined functions for working with numbers and 
xt. The results of these exercises are shown in 
gure 12.1.
• Print the cosine of 2π radians:

pi = 3.14159 ↵
? cos(2*pi) ↵

• Convert a string of characters to uppercase:
s = “basic or cobol” ↵
? UCase(s) ↵

• Extract the middle six characters from a string 
starting at the fifth character:
? mid (s,5,6) ↵

.3.2.4 Remark statements

hen creating large programs, it is considered good 
ogramming practice to include adequate internal 
cumentation—that is, to include comments to 
plain what the program is doing.

FIGUR
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re compared (e.g., does uppercase/ lower-
tter?). The Option Explicit  statement 
u to declare all your variables before using 

 version 2.0, Access does not add the 
ption Explicit  statement by default. As 
ch you should add it yourself.

 12.2: The declarations page of a Visual 
Basic module.
. An Introduction to Visual Basic

mment lines are ignored by the interpreter when 
e program is run. To designate a comment in VBA, 
e an apostrophe to start the comment, e.g.:

‘ This is a comment line!

Print “Hello” ‘the comment starts 
here

e original REM (remark) statement from BASIC 
n also be used, but is less common.

REM This is also a comment (remark)

.3.3 Creating a module
• Close the debug window so that the declaration 

page of the new module created in 
Section 12.3.3 is visible (see Figure 12.2).

e two lines:
ption Compare Database

ption Explicit

e included in the module by default. The Option 

mpare  statement specifies the way in which 

strings a
case ma
forces yo
them.

In
O

su

FIGURE

�



Tutorial exercises12

NextHome Previous 7  o f  16

A 
m
fu
tin
cu
va
fu
us
th

Creating subroutines with looping 
and branching
ction, you will explore two of the most pow-
structs in computer programming: looping  
itional branching .
e a new subroutine by typing the following 
here on the declarations page:
oopingTest() ↵

at Access creates a new page in the mod-
e subroutine, as shown in Figure 12.3.

Declaring variables

u declare a variable, you tell the program-
ironment to reserve some space in memory 
riable. Since the amount of space that is 
is completely dependent on the type of data 
ble is going to contain (e.g., string, integer, 
 double-precision floating-point, etc.), you 

�

. An Introduction to Visual Basic

module contains a declaration page and one or 
ore pages containing subroutines  or user-defined 
nctions . The primary difference between subrou-
es and functions is that subroutines simply exe-
te whereas functions are expected to return a 
lue (e.g., cos() ). Since only one subroutine or 
nction shows in the window at a time, you must 
e the Page Up and Page Down keys to navigate 
e module.

The VBA editor in version 8.0 has a number of 
enhancements over earlier version, including 
the capability of showing multiple functions 
and subroutines on the same page.

12.3.4

In this se
erful con
and cond

• Creat
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Sub L

Notice th
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 the module as basTesting .

e most useful looping constructs is For 

n>... Next . All statements between 
nd Next  parts are repeated as long as the 
n>  part is true. The index i  is automati-
emented after each iteration.
 the remainder of the LoopingTest  pro-
:

oop number: ”

= 1 To 10

bug.Print s & i

i

 the module.

is customary in most programming lan-
ages to use the Tab key to indent the ele-

ents within a loop slightly. This makes the 
ogram more readable.
. An Introduction to Visual Basic

ve to include data type information in the declara-
n statement.

 VBA, you use the Dim statement to declare vari-
les.
Type the following into the space between the 
Sub... End Sub  pair:

Dim i as integer

Dim s as string

• Save

One of th
<conditio

the For  a
<conditio

cally incr
• Enter

gram

s = “L

For i 

De

Next 

• Save

It 
gu
m
pr

FIGURE 12.3: Create a new subroutine.

You can use the procedure 
combo box to switch between 
procedures in a module.
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URE 12.4: Run the LoopingTest  
ubroutine in the debug window.

nvoke the LoopingTest  subroutine 
y typing its name in the debug window.
. An Introduction to Visual Basic

te that the Print  statement within the subroutine 
prefaced by Debug. This is due to the object-ori-
ted nature of VBA which will be explored in greater 
tail in Tutorial 14.

.3.4.2 Running the subroutine

w that you have created a subroutine, you need to 
n it to see that it works. To invoke a subroutine, you 

ply use its name like you would any statement.
• Select View > Debug Window from the menu (or 

press Control-G in version 7.0).
Type: LoopingTest ↵ in the debug window, as 
shown in Figure 12.4.

.3.4.3 Conditional branching

e can use a different looping construct, Do Until 

ondition>... Loop , and the conditional 
anching construct, If <condition> Then... 

se , to achieve the same result.

FIG
s
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he program

sing the debugger
rovides a rudimentary debugger to help you 
ugh your programs and understand how 
executing. The two basic elements of the 
r used here are breakpoints  and stepping  
ine execution).
 to the s = “Loop number: ”  line in your 
hingTest  subroutine and select Run > 
e Breakpoint from the menu (you can also 
 F9 to toggle the breakpoint on a particular 
f code).

 the line becomes highlighted, indicating the 
 of an active breakpoint. When the program 
ill suspend execution at this breakpoint and 
trol of the program back to you.
. An Introduction to Visual Basic

• Type the following anywhere under the End Sub  
statement in order to create a new page in the 
module:

Sub BranchingTest ↵
• Enter the following program:

Dim i As Integer

Dim s As String

Dim intDone As Integer

s = “Loop number: “

i = 1

intDone = False

Do Until intDone = True

If i > 10 Then

Debug.Print “All done”

intDone = True

Else

Debug.Print s & i

i = i + 1

End If

Loop

• Run t

12.3.5 U
Access p
step thro
they are 
debugge
(line-by-l

• Move
Branc

Toggl
press
line o

Note that
presence
runs, it w
pass con
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E 12.5: Execution of the subroutine is 
suspended at the breakpoint.

The outlined box indicates the 
current location of the 
interpreter in the program. Press 
F8 to execute the line of code.
. An Introduction to Visual Basic

• Run the subroutine from the debug window, as 
shown in Figure 12.5.

• Step through a couple of lines in the program 
line-by-line by pressing F8.

 stepping through a program line by line, you can 
ually find any program bugs. In addition, you can 
e the debug window to examine the value of vari-
les while the program’s execution is suspended.

• click on the debug window and type
? i ↵
to see the current value of the variable i .

.3.6 Passing parameters
 the BranchingTest  subroutine, the loop starts 
 1 and repeats until the counter i  reaches 10. It 
ay be preferable, however, to set the start and fin-
 quantities when the subroutine is called from the 
bug window. To achieve this, we have to pass 
rameters  (or arguments ) to the subroutine.

FIGUR
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E 12.6: Highlight the code to copy it.
. An Introduction to Visual Basic

e main difference between passed parameters 
d other variables in a procedure is that passed 
rameters are declared in the first line of the sub-
utine definition. For example, following subroutine 
claration

Sub BranchingTest(intStart as 
Integer, intStop as Integer)

t only declares the variables intStart  and 
tStop  as integers, it also tells the subroutine to 
pect these two numbers to be passed as parame-
rs.

 see how this works, create a new subroutine 
lled ParameterTest  based on Branch-

gTest .
• Type the declaration statement above to create 

the ParameterTest  subroutine.
• Switch back to BranchingTest  and highlight all 

the code except the Sub and End Sub  state-
ments, as shown in Figure 12.6.

FIGUR
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reating the Min()  function
ction, you are going to create a user-
unction that returns the minimum of two 
. Although most languages supply such a 
 Access does not (the Min()  and Max()  
n Access are for use within SQL statements 

e a new module called basUtilities .
the following to create a new function:
ion MinValue(n1 as Single, n2 

gle) as Single ↵

es a function called MinValue  that returns 
recision number. The function requires two 

ecision numbers as parameters.

nce a function returns a value, the data type 
 the return value should be specified in the 
nction declaration. As such, the basic syn-
x of a function declaration is:
. An Introduction to Visual Basic

• Copy the highlighted code to the clipboard (Con-
trol-Insert), switch to ParameterTest , and 
paste the code (Shift-Insert) into the Parame-

terTest  procedure.

 incorporate the parameters into ParameterT-

t , you will have to make the following modifica-
ns to the pasted code:

• Replace i = 1  with i = intStart .
• Replace i > 10  with i > intStop .
• Call the subroutine from the debug window by 

typing:
ParameterTest 4, 12 ↵

If you prefer enclosing parameters in brack-
ets, you have to use the Call <sub 

name>(parameter 1, ..., parameter n)  
syntax. For example:
Call ParameterTest(4,12) ↵

12.3.7 C
In this se
defined f
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function,
function i
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• Creat
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iscussion

nterpreted and compiled 
languages
n interpreted language . In interpreted lan-
each line of the program is interpreted (con-
to machine language) and executed when 
am is run. Other languages (such as C, 
ORTRAN, etc.) are compiled , meaning 
riginal (source) program is translated and 
o a file of machine language commands. 
cutable file is run instead of the source 

ly, compiled languages run much faster 
rpreted languages (e.g., compiled C++ is 
 ten times faster than interpreted Java). 
, interpreted languages are typically easier 
nd experiment with.
. An Introduction to Visual Basic

Function <function 

name>(parameter 1 As <data type>, 

…, parameter n As <data type>) As 

<data type>

The function returns a variable named 
<function name> .

Type the following as the body of the function:

If n1 <= n2 Then

MinValue = n1

Else

MinValue = n2

End If

Test the function, as shown in Figure 12.7.

12.4 D

12.4.1 I

VBA is a
guages, 
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the progr
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()  function.

ing.

Test the function by passing it 
various parameter values.�

According to the function 
declaration, MinValue()  
expects two single-precision 
numbers as parameters. 
Anything else generates an error.
. An Introduction to Visual Basic

FIGURE 12.7: Testing the MinValue

Implement the MinValue()  
function using conditional branch�

These five lines could be replaced with one line:
MinValue = iif(n1 <= n2, n1, n2)
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.5 Application to the assignment
u will need a MinValue()  function later in the 
signment when you have to determine the quantity 
 ship.
• Create a basUtilities  module in your assign-

ment database and implement a MinValue()  
function.

To ensure that no confusion arises between 
your user-defined function and the built-in 
SQL Min()  function, do not call you function 
Min() .
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 Queries

nd  — similar to a make-table query, except 
e results set of the query is appended to an 

ng table;
te  — allows the values of one or more fields 
 result set to be modified; and,
e  — deletes all the records in the results set 
the underlying table.

 operation of all four types of action queries 
, we will focus on update queries in this tuto-

hy use action queries?
te the examples in the first part of this tuto-

re going to assume that the number of cred-
ted to courses in certain departments need 
nged. For example, assume that you need 
se the number of credits for courses in the 
ce department by 1.5 times their current val-
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Access Tutorial 11: Action

1 Introduction: Queries that 
change data

1.1 What is an action query?
f the queries that you have created to this point 

e been variations of “select” queries. Select que-
 are used to display data but do not actually 
nge the data in any way. 

on queries , in contrast, are used to change the 
 in existing tables or make new tables based on 

query's results set. The primary advantage of 
on queries is that they allow you to modify a large 
ber of records without having to write Visual 
ic programs.

ess provides four different types of action que-
:

ake table  — creates a new table based on the 
esults set of the query;
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4. Delet
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2.

 a Visual Basic program to automate Step 2. 
s a good approach; however, it clearly 
es the ability to write Visual Basic pro-

s.
e an update query  that (a) selects only 
 courses that require modification and (b) 
es the value of Credits  with Credits * 

— This approach is computationally efficient 
llows you to work with the QBE editor rather 
 programming language.

arning objectives
hat is an action query? Why would I want to 
e one?

w do I make a backup copy of one of my 
bles?

w to I undo (rollback) an action query once 
ave executed it?
. Action Queries

s. There are at least four different ways of accom-
ishing this task:

Create a calculated field called NewCredits  that 
multiplies the value of Credits  by 1.5 — The 
query containing the calculated field can be used 
in place of the Courses  table whenever credit 
information is required. Of course, the values 
stored in the Courses  table are still the old val-
ues. Although there might be some advantages 
to keeping the old values, it may cause confusion 
about which values to use. In addition, the use of 
a calculated field creates a computational load 
that becomes larger as the number of courses 
increases.
Go through the Courses  table record by record 
and manually change all the values — This 
approach is tedious and error prone. Further-
more, it is simply impractical if the number of 
courses is large.

3. Write
This i
requir
gram

4. Creat
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 still in query design mode, select Query > 
 Table from the main menu and provide a 
 for the target table (e.g., CoursesBackup ) 
own in Figure 11.1.
t Query > Run from the main menu to exe-
he action query, as shown in Figure 11.2.

tion queries do not execute until you explic-
 run them. Switching to datasheet mode 
ly provides a preview of the results set.

 the query. If you switch to the database win-
you will notice that the new make-table 
 has a different icon than the select queries.

sing an update query to rollback 
changes
 backup table is not much use without a 
f using it to restore the data in your original 
this section, you will use an update query to 
. Action Queries

� How do I update only certain records in a 
table?

� How do I create a button on a form? How do I 
make an action query execute when the 
button is pressed?

.3 Tutorial exercises

.3.1 Using a make-table query to create 
a backup

nce action queries permanently modify the data in 
bles, it is a good idea to create a backup of the 
ble in question before running the query. An easy 
y to do this is to use a make-table query.

• Create a select query based on the Courses  
table and save it as qryCoursesBackup .
Project the asterisk (*) into the query definition so 
that all the fields are included in the results set.

• While
Make
name
as sh

• Selec
cute t

Ac
itly
on

• Save
dow, 
query

11.3.2 U

Having a
means o
table. In 
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 up and existing table

ansform the Select query into 
ake Table query

ovide a name for the new 
rget) table.
. Action Queries

FIGURE 11.1: Use a make-table query to back

Project all fields (*) into 
the query definition.�
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le query.

the results 
 the query.

arning box reminds you that you 
out to make permanent changes 

 data in the database.

cute the query, you must select 
 Run. Alternatively, you can 
e “run” (!) icon on the toolbar.
. Action Queries

FIGURE 11.2: Run the make-tab

You can switch to datasheet mode to view 
set. Note that this does not actually execute

The w
are ab
to the

To exe
Query >
press th
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E 11.3: Create an ad hoc  relationship 
etween the table and its backup.

Drag the fields in the key on to their 
counterparts in the backup table. 

You cannot drag two fields at once or 
enforce referential integrity in a QBE 
relationship like you can in the main 
relationship editor.
. Action Queries

place some of the values in your Courses  table 
th values from your CoursesBackup  table.
• Create a new query based on the Courses  and 

CoursesBackup  tables.
• Since no relationship exists between these 

tables, create an ad hoc relationship within the 
query as shown in Figure 11.3.

• Select Query > Update from the main menu. Note 
that this results in the addition of an Update To 
row in the query definition grid.

• Project Credits  into the query definition and fill 
in the Update To row as shown in Figure 11.4.

• Save the query as qryRollbackCredits .

w is a good point to stop and interpret what you 
ve done so far:

By creating a relationship between the Courses  
table and its backup, you are joining together the 
records from both tables that satisfy the condi-

FIGUR
b

�
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es.DeptCode = 
rsesBackup.DeptCode AND 
rses.CrsNum = 
rsesBackup.CrsNum.

ojecting Courses.Credits  into the query, 
re making it the target for the update. In 
 words, the values in Courses.Credits  
oing to be modified by the update action.
tting the Update To field to Courses-

p.Credits , you are telling Access to 
e the contents of Courses.Credits  with 
ntents of CoursesBackup.Credits .

r this query is run, it will replace whatever is 
edits  field of all the records in the 
 table with values from the backup. You will 
uery to “rollback” updates made later on.
. Action Queries

tion:

Cours
Cou
Cou
Cou

2. By pr
you a
other
are g

3. By se
Backu

replac
the co

Wheneve
in the Cr

Courses

use this q

FIGURE 11.4: Fill in the Update To  field.

Select Query > Update to make 
the query an update query.�

Use the <table name>.<field name>  
syntax to disambiguate the field name.�
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RE 11.5: Create an update query that 
updates a subset of the records.

Set the Update 
To field to replace 
Credits  with 
Credits  × 1.5

�

Add a criteria to limit the scope of 
the update. Note that DeptCode  is 
not changed in any way by this query.
. Action Queries

.3.3 Using an update query to make 
selective changes

w that you have an infrastructure for undoing any 
rors, you can continue with the task of updating 
edits for the Commerce department.
• Create an update query based on the Courses  

table and save it as qryUpdateCredits .
Set the Update To field to [Courses]*1.5 . 
Note that if you do not include the square brack-
ets, Access will interpret Courses  as a literal 
string rather than a field name.

Since this particular query only contains one 
table, the <table name>.<field name>  
syntax is not required for specifying the 
Update To expression.

Since you only want to apply the change to Com-
merce courses, enter a criterion for the Dept-

Code field, as shown in Figure 11.5.

FIGU
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ttaching action queries to 
buttons
igner, you should not expect your users to 
nd your query naming convention, rum-
ough the queries listed in the database win-
 execute the queries that need to be 
. As such, it is often useful to create buttons 
 and “attach” the action queries to the but-
en the button is pressed, the query is exe-

 we have not yet discussed buttons (or 
 general), the button wizard makes the cre-

his type of form object straightforward.
y qryUpdateCredits  so that it updates 
hose departments matching the DeptCode  
 in the frmDepartments  table (see 
e 11.6).
 the resulting action parameter query as 
pdateCredits  and close it.
. Action Queries

• Run the query and verify that update has been 
performed successfully.

.3.4 Rolling back the changes
hile testing the qryUpdateCredits  query, your 
uberance may have led you to execute it more 
an once. To return the Courses  table to its state 
fore any updates, all you need to do it run your 
llback query.

Run qryRollback  credits by double-clicking its 
icon in the database window.

Once an action query is created, it has more 
in common with subroutines written in Visual 
Basic than standard select queries. As such, it 
is best to think of action queries in terms of 
procedures to be executed rather than virtual 
tables or views. Double-clicking an action 
query executes it.

11.3.5 A
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Credits  for a particular department.

terion limits the scope of the 
to those records matching 
ent parameter value
. Action Queries

FIGURE 11.6: Create an action parameter query to update 

The update operation 
specifies the action to 
perform on the records.

� The cri
update 
the curr
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e backup copies of your Products  and 
rders  tables using make-tables queries. 

 these queries but note that they only need 
run once.
e a rollback query that allows you to return 
roducts  table to its original state.

ack the BackOrders  table is more complex 
ng back the Products  table. This is 
 we are making the assumption that no 
 are ever added or deleted to the system. As 
the information needed for the rollback is in 
up copy of Products .

st, records are added to the BackOrders  
a regular basis. As a result, the Back-

table and its backup may contain a different 
f records. If so, the match-and-replace pro-
d for rolling back Products  is inappropri-
. Action Queries

• Switch to the design view of frmDepartments  
and add a button as shown in Figure 11.7.

• Attach the pqryUpdateCredits  query to the 
button as shown in Figure 11.8.
Provide a caption and a name for the button as 
shown in Figure 11.9.

• Switch to form view. Press the button to run the 
query (alternatively, use the shortcut key by 
pressing Alt-U) as shown in Figure 11.10.

.4 Application to the assignment

.4.1 Rolling back your master tables
 you begin to implement the transaction process-

g component of your system, it is worthwhile to 
ve a means of returning your master tables to their 
iginal state (i.e., their state when you started devel-
ing the system).

• Creat
BackO

Save
to be 

• Creat
your P

Rolling b
than rolli
because
products
such, all 
the back

In contra
table on 
Orders  
number o
cess use
ate.
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 the button wizard.

Ensure that the 
wizard button in the 
toolbox is 
depressed (wizards 
are activated).

�

on” tool and click 
 on the form detail 
 should appear

ag 
. Action Queries

FIGURE 11.7: Add a button to the form using

Select the “command butt
on an appropriate location
section. The button wizard

�

If there is insufficient space for a button, dr
the border of the detail section to the right�
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n query to the button.

Buttons can be created to 
perform many different actions 
in Access. The button wizard 
organizes these actions into 
categories. Select 
Miscellaneous > Run Query.

�

. Action Queries

FIGURE 11.8: Use the wizard to attach an actio

The wizard lists all the available 
queries (including non-action queries). 
Select pqryUpdateCredits .

�
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to a button (continued)

Including an ampersand (&) in 
the caption creates a shortcut 
key from the letter immediately 
following the ampersand. 
Shortcut keys can be invoked 
using the Alt-<letter> 
combination (the letter is 
underlined). In this case, Alt-U 
moves the focus directly to the 
button.

Provide a meaningful name for the 
button. The cmd prefix indicates a 
command button.

�

. Action Queries

FIGURE 11.9: Use the wizard to attach a query 

You can show either a picture (icon) or a caption 
on the button. Enter a suitable caption.�
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pressing the button.
. Action Queries

FIGURE 11.10: Execute the action query by 

Press the button to execute the action query 
(or press Alt-U to use the shortcut).�
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Th
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ba

O
Vi
a 
Fo
is 

11
Yo
rie

se queries will allow you to perform 
ly complex transaction processing opera-

your master tables.
e an update query to add all products in a 
ent to inventory.

te that this query should only process ship-
ent details for the current shipment (i.e., it 
ould be based on a parameter query similar 
 the one you created in Section 10.4).

e a button on the shipments form to perform 
pdate.
e an update query to subtract items from 
tory when you process an order from your 
mers. Do not attach this query to a button at 
oint.

is query should only process order details 
m the current order.
. Action Queries

e easiest way to rollback the BackOrders  table is 
 delete all the records it contains and use an 
pend query to replace the records from the 
ckup.

• Open your BackOrders  table in datasheet mode 
and select Edit > Select All Records from the 
menu (alternatively, press Control-A)

• Press the Delete key.
• Create an append query that adds the records 

in the backup table to the BackOrders  table.

nce you learn the Access macro language or 
sual Basic for Applications, you will be able to write 
small procedure to execute these steps for you. 
r the assignment, however, this “manual rollback” 
sufficient.

.4.2 Processing transactions
u are now in a position to combine parameter que-
s and action queries into parameter-action que-

ries. The
reasonab
tions on 

• Creat
shipm

No
m
sh
to

• Creat
this u

• Creat
inven
custo
this p

Th
fro
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ox Controls

r example, in Figure 8.1, the combo box is 
 the Activity  field. When an item in the 
ox is selected, the string (e.g., “LEC”) is 
to the underlying field exactly as if you had 
 letters L-E-C into a text box.

E 8.1: A combo box for filling in the 
Activity  field.
© M
Last

8.1

So 
you
prov
box
use
of y

A co
sele
it ad
rity 
box
acti
Figu

Alth
and
sim
ichael Brydon (brydon@unixg.ubc.ca)
 update: 25-Aug-1997

Access Tutorial 8: Combo B

Introduction: What is a combo 
box?

far, the only kind of “control” you have used on 
r forms has been the text box. However, Access 
ides other controls (such as combo boxes, list 

es, check boxes, radio buttons, etc.) that can be 
d to improve the attractiveness and functionality 
our forms.

mbo box is list of values from which the user can 
ct a single value. Not only does this save typing, 
ds another means of enforcing referential integ-

since the user can only pick values in the combo 
. For example, a combo box for selecting course 
vities from a predefined list is shown in 
re 8.1.

ough advanced controls such as combo boxes 
 list boxes look and behave very differently than 
ple text boxes, their function is ultimately the 

same. Fo
bound to
combo b
copied in
typed the

FIGUR



Learning objectives8.

NextHome Previous 2  o f  23

8.

hat is tab order? How do I change it so that 
e cursor moves in the correct order?

ould I put a combo box on a key field?

torial exercises
 your frmCourses  form in design mode.
re the toolbox and field list are visible (recall 
e 6.3).

reating a bound combo box
 Access has a wizard that simplifies the pro-
reating combo boxes, you will start by build-
ple combo box (similar to that shown in 
1) with the wizard turned off. This will give 
tter appreciation for what the wizard does 
ide you with the skills to make refinements 
-created controls.
e the existing Activity  text box by select-
and pressing the Delete key.
 Combo Box Controls

It is important to realize that combo boxes 
have no intrinsic search capability. Combo 
boxes change values—they do not automati-
cally move to the record with the value you 
select. If you want to use a combo box for 
search, you have to program the procedure 
yourself (see Tutorial 15 for more details). 

2 Learning objectives
� How do I create a bound combo box?

� Can I create a combo box that displays values 
from a different table?

� How do I show additional information in a 
combo box?

� How do I prevent certain information from 
showing in the combo box?

� Can I change the order in which the items 
appear in a combo box?

� W
th

� Sh

8.3 Tu
• Open
• Ensu

Figur

8.3.1 C
Although
cess of c
ing a sim
Figure 8.
you a be
and prov
to wizard

• Delet
ing it 
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Th
th
en
bo
qu

 unbound combo box, the easiest thing to 
 is to delete it and try again.

 8.3: An unbound combo box (not what 
you want).

Since the control 
is unbound, no 
field name 
shows and the 
label is generic.
 Combo Box Controls

• The wizard toggle button ( ) in the toolbox 
allows you to turn wizard support on and off. 
Ensure the button is out (wizards are turned off).

• Click on the combo box tool ( ). The cursor 
turns into a small combo box.

• With the combo box tool selected, drag the 
Activity  field from the field list to the desired 
location on the form’s detail section, as shown in 
Figure 8.2.

e process of selecting a tool from the toolbox, and 
en using the tool to drag a field from the field list 
sures that the control you create (text box, combo 
x, etc.) is bound to a field in the underlying table or 
ery.

If you forget to drag the field in from the field 
list, you will create an unbound combo box, as 
shown in Figure 8.3. If you accidently create 

an
do

FIGURE
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mbo box.

Ensure the wizard button is not 
depressed.�

Click on the combo box button to 
activate the combo box tool.�

Select the Activity  field from 
the field list.�
 Combo Box Controls

FIGURE 8.2: Create a bound co

Drag the Activity  field on to the detail area. If you 
have done this correctly, the name of the underlying 
field should show in the combo box and the label 
should take the value of the field’s caption

�
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8.
In
ap

At
ite
ite
in

1.

2.

3.

Al
an

ge the Row Source Type property to Value 

 as shown in Figure 8.4. This tells Access to 
t a list of values in its Row Source property.

 8.4: Set the Row Source Type  property.
 Combo Box Controls

3.2 Filling in the combo box properties
 this section, you will tell Access what you want to 
pear in the rows of new combo box.

• Switch to form view and test the combo box.

 this point, the combo box does not show any list 
ms because we have not specified what the list 
ms should be. There are three methods of specify-
g what shows up in the combo box list:

enter a list of values into the combo box’s Row 
Source property;
tell Access to get the value from an existing table 
or query;
tell Access to use the names of fields in an exist-
ing table (you will not use this approach).

though the second method is the most powerful 
d flexible, you will start with the first.

• Bring up the property sheet for the Activity  
combo box.

• Chan
List

expec

FIGURE
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 combo box based on another 
table or query
us limitation of the value-list method of cre-
bo boxes is that it is impossible to change 
 the items that appear in the list without 
about the Row Source property. 

legant and flexible method of populating the 
 combo box is to have Access look up the 

om an existing table or query. Although the 
cess of setting the combo box properties 
the same, it is more efficient to rely on the 
hen building this type of combo box.

u can continue, you need a table that con-
ropriate values for course activities.
h to the database window and create a new 
called Activities .
able should consist of two fields: one called 
ty  and the other called Descript , as 
n in Figure 8.5.
 Combo Box Controls

• Enter the following into the Row Source property:
LAB;LEC;TUT

• Set the Limit To List property to Yes. 

If the Limit To List property is set to No, the 
user can ignore the choices in the combo box 
and simply type in a value (e.g., “SEM”). In 
this particular situation, you want to limit the 
user to the three choices given.

• Switch to form view and experiment with the 
combo box.

Notice that the combo box has some useful 
built-in features. For example, if you choose 
to type values rather than select them with a 
mouse, the combo box anticipates your 
choice based on the letters you type. Thus, to 
select “TUT”, you need only type “T”.

8.3.3 A

An obvio
ating com
or update
knowing 

A more e
rows of a
values fr
basic pro
remains 
wizard w

Before yo
tains app

• Switc
table 

• The t
Activi

show
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late the table with the same values used in 
n 8.3.2.

lt is a table containing all the possible 
ctivities and a short description to explain 
ing of the three-letter codes. You can now 
creating a combo box based on these val-

e the existing Activity  combo box.
re the wizard button ( ) in the toolbox is 
ssed (wizards are activated).
at the steps for creating a bound combo box 
elect the combo box tool and drag the 

ty  field from the field list on to the detail 
n). As shown in Figure 8.6, this activates 
mbo box wizard.

rd asks you to specify a number of things 
 combo box:

ble (or query) from which the combo box 
s are going to be taken;
 Combo Box Controls

• Popu
Sectio

The resu
course a
the mean
return to 
ues.

• Delet
• Ensu

depre
• Repe

(i.e., s
Activi

sectio
the co

The wiza
about the

1. the ta
value

FIGURE 8.5: Create a table containing course 
activities.
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 combo box wizard.

Create a bound 
combo box.

Have Access look up the 
values from a table or query.�
 Combo Box Controls

FIGURE 8.6: Create a combo box using the

�
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2.

3.

4.

5.

W
ila
ch
wh

•

•

urce table or query change while the form is 
en these changes are not automatically 
flected in the combo box rows. As a conse-
ence, you have to either (a) close and re-
en the form, or (b) requery the form. 
though you can automate the requery pro-
ss, we will rely on the F9 key for the time 
ing.

Showing more than one field in the 
combo box

lem the combo boxes created so far is that 
not of much use to a user who is not familiar 
bbreviations “TUT”, “SEM”, and so on. In 

on, you will use the Descript  field of the 
 table to make the combo box more 

, as shown in Figure 8.9.
e the existing combo box and start again.
 Combo Box Controls

the field (or fields) that you would like to show up 
as columns in the in the combo box;
the width of the field(s) in the combo box (see 
Figure 8.7); 
the column from the combo box (if more than one 
field is showing) that is inserted into the underly-
ing field; and,
the label attached to the field (see Figure 8.8). 

hen you are done, the combo box should look sim-
r to that shown in Figure 8.1. However, updating or 
anging the values in the combo box is much easier 
en the combo box is based on a table.

• Add “SEM” (Seminar) to the Activities  table.
Return to the form, click on the Activity combo 
box, and press F9 to requery  the combo box.
Verify that “SEM” shows up in combo box.

Access creates the rows in a combo box 
when the form is opened. If the values in the 

so
op
re
qu
op
Al
ce
be

8.3.3.1

One prob
they are 
with the a
this secti
Activities

readable
• Delet
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FIGURE 8.7: Fill in the combo box 
wizard dialog sheets.

The combo box can show 
more than one field. Select 
only Activity  for now.

�

Use the column selector (the grey bar 
at the top of the column) to resize the 
column to the desired width.

�

 Combo Box Controls

The new 
Activities  
tables contains 
the values for 
the combo box.

�
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g sheets (continued).
 Combo Box Controls

FIGURE 8.8: Fill in the combo box wizard dialo

The combo box is already bound 
to the Activity  field, this step 
is automatically filled in for you.

�

Because the combo box is bound, 
the Activity  field’s caption is 
provided as a default label.

�
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8.

As
no

 want them to select a course activity value 
lely on the Descript  field.

 case, you could include only the 
 column in the combo box. However, this 

t work because the Activity  field of the 
 table expects a three-letter abbreviation. 

 the combo box would generate an error 
ied to stuff a long description into the rela-
rt field to which it is bound.

ction, you will create a combo box identical 
own in Figure 8.9 except that the key col-
ivity ) will be hidden from view. Despite 
ility, however, the Activity  column will 
und to the Activity  field of the underly-

 and thus the combo box will work as it 

e the existing combo box and start again 
 the combo box wizard.

F

 Combo Box Controls

• Fill in the wizard dialog sheets as in Section 8.3.3 
but make the changes shown in Figure 8.10.

• Verify that your combo box resembles Figure 8.9.

3.3.2 Hiding the key field

sume for a moment that you, as a developer, do 
t want users to even see the three-letter abbrevia-

tions and
based so

In such a
Descript

would no
Courses

As such,
when it tr
tively sho

In this se
to that sh
umn (Act

its invisib
still be bo
ing table
should.

• Delet
using

IGURE 8.9: A combo box that shows two fields 
from the source table or query.
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FIGURE 8.10: Use the wizard to 
add more than one field to the 

combo box.

ring both fields from the 
ctivities  table into the combo box.

Uncheck the “hide key” box and 
resize the columns appropriately. 
Note that Access version 2.0 does 
not have the “hide key” feature

Select the column that provides 
the value of interest (in this case, 
Activity ).

�

 Combo Box Controls

B
A�

�
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Changing the order of items in the 
combo box

 box based on a table shows the records in 
o ways:

table does not have a primary key, the 
ds are shown in their natural order (that is, 
 order they were added to the database).

E 8.12: A combo box with a hidden key.
 Combo Box Controls

• Include both the Activity  and Descript  fields 
in the combo box.

• Resize the Activity column as shown in 
Figure 8.11. Note that users of version 7.0 can 
simply leave the “hide key” box checked—the 
result is the same.

• Ensure that the Input Mask property for the 
combo box (which is inherited from the field’s 
Input Mask property) is blank.

• Verify that the resulting combo box resembles 
that shown in Figure 8.12.

Combo boxes with hidden keys can be con-
fusing. The important thing to remember is 
that even though the description (e.g., “Lec-
ture”) now shows in the combo box, what is 
really stored in the underlying field is the hid-
den key (e.g., “LEC”).

8.3.3.3

A combo
one of tw

1. If the 
recor
in the

FIGUR
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 hide the key.
 Combo Box Controls

FIGURE 8.11: Resize the columns to

Click on the right side of 
the column selector and 
drag the edge of the 
Activity  column to the 
far left (i.e., make its width 
zero)

�

Hiding the key is such a 
common operation that 
Access version 7.0 includes 
the “hide key” check box.
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2.

It 
wi
yo

1.

2.

If 
ba
ca
st
be

nges are quite minor (for instance, sorting 
ds in a different order), you may prefer to 
e Row Source property.

n 8.3.2, you set the Row Source property to 
ist of values. When the combo box is based 
s from a table or a query, however, the Row 
 an SQL statement (recall Tutorial 5) rather 
t of values. You can either edit the SQL 
t directly or invoke the QBE editor.

ction, you will order the items in you combo 
rding to the length of the Descript  field 
ne merely for illustrative purposes).

 up the property sheet for the Activity  
o box.
e cursor in the Row Source property. As 
n in Figure 8.13, a builder button ( ) 
rs.
 the builder button to enter the “SQL 
r” (i.e., the QBE editor).
 Combo Box Controls

If the table does have a primary key, then the 
records are sorted in ascending order according 
to the key.

may be, however, that you want a different order 
thin the rows of the combo box. To achieve this, 
u can do one of two thing:

Create a stand-alone query (in which the sort 
order is specified) and use this query as the 
source for the combo box. 
Modify the “ad hoc” query within the Row Source 
property of the combo box. 

you intend to make several major changes to the 
sic information in the underlying table (e.g., joins, 
lculated fields), it is usually better to create a 

and-alone query. In this way, the same query can 
 used by many combo boxes.

If the cha
the recor
modify th

In Sectio
equal a l
on value
Source is
than a lis
statemen

In this se
box acco
(this is do

• Bring
comb

• Put th
show
appea

• Press
builde
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)  is a built-in function that returns the 
 of a string of characters).
n DescLength  in descending order.
h to datasheet view to ensure the query is 
ng as it should.
re the Show box for the field is unchecked, 
own in Figure 8.14.
d of saving the query in the normal way, 

y close the QBE box using the close button 

you save the query, it will be added to your 
llection of saved queries (the ones that are 
splayed in the database window). However, 
you simply close the QBE window, the Row 
urce property will be updated and no new 
tabase object will be created.
 Combo Box Controls

• Create a calculated field called DescLength  
using the following expression:
DescLength: Len([Descript])

(Len(

length
• Sort o
• Switc

worki
• Ensu

as sh
• Instea

simpl
( ).

If 
co
di
if 
So
da

FIGURE 8.13: Invoke the builder for the Row 
Source  property.

Click the builder button to 
bring up the QBE editor. 
Alternatively, you can edit 
the SQL statement directly.

�
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Changing a form’s tab order
tab order  determines the order in which the 
n a form are visited when the Tab or Enter 
n) keys are pressed. Access sets the tab 
ed on the order in which objects are added 
m. As a result, when you delete a text box 
ce it with a combo box or some other con-
ew control becomes the last item in the tab 
ardless of its position on the form.

te the problem, you are going to create a 
ox for the DeptCode  field.
e the DeptCode  text box and replace it with 
bo box based on the Departments  table.

h to form view. Notice that the focus starts 
the CrsNum field instead of the DeptCode  

 tab to move from field to field. Notice that 
DeptCode  is left, the focus returns to the 
um field of the next record.

F

 Combo Box Controls

8.3.4
A form’s 
objects o
(or Retur
order bas
to the for
and repla
trol, the n
order reg

To illustra
combo b

• Delet
a com

• Switc
off in 
field.

• Press
after 
CrsN

IGURE 8.14: Use the QBE editor to modify the 
Row Source  property.

Add a calculated field 
called DescLength .�

Sort on the 
calculated field.�

Uncheck the 
Show box�
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8.

8.

A 
m
th
th

ple, it never makes sense to put a combo 
 non-concatenated primary key. To illustrate 
ider the Departments  form shown in 

16. On this form, the DeptCode  text box 
 replaced with a combo box that draws its 

om the Departments  table.

bo box appears to work. However, if you 
ut it, it makes no sense: The form in 
16 is a window on the Departments  table. 
 when the DeptCode  combo box is used, 

 8.16: A combo box bound to a key field.
 Combo Box Controls

• To fix the problem, return to form design mode 
and select View > Tab Order from the main 
menu.

In Access version 2.0, the menu structure is 
slightly different. As such, you must select 
Edit > Tab Order.

• Perform the steps in Figure 8.15 to move Dept-

Code to the top of the tab order.

4 Discussion

4.1 Why you should never use a 
combo box for a non-concatenated 
key.

mistake often made once new users learn how to 
ake combo boxes is to put a combo box on every-
ing. There are certain situations, however, in which 
e use of a combo box is simply incorrect.

For exam
box on a
this, cons
Figure 8.
has been
values fr

This com
think abo
Figure 8.
As such,

�

FIGURE



Discussion8.

NextHome Previous 20  o f  23

elds on a form.

Click on the record 
selector of the field 
you wish to move.

�

 Combo Box Controls

FIGURE 8.15: Adjust the tab order of fi

Drag the record 
selector to the 
desired position in 
the list.

�

For forms in which the fields are arranged 
in a single column from top to bottom 
(such as this one), you can press Auto 
Order to order them automatically.
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on
ne
be

1.

2.

o box is identical to typing “CPSC” over 
ver is currently in the DeptCode  field. This 
s all sorts of problems; the most obvious of 
 is that by overwriting an existing value of 
ode , a “duplicate value in index, primary 
r relationship” error is generated (there is 
y a department with “CPSC” as its Dept-

).

t a combo box may make sense when the 
ncatenated. An example of this is the 
e  combo box you created in Section 8.3.4.

ontrols and widgets
d controls are becoming increasingly popu-

tware development. Although Microsoft 
several predefined controls with Access 
 combo boxes, check boxes, radio buttons, 
rge number of more compex or specialized 

are available from Microsoft and other ven-
 Combo Box Controls

e of two things can occur depending on whether a 
w record is being created or an existing record is 
ing edited:

A new record is being created  — If a new 
record is being created (i.e., a new department is 
being added to the information system), a unique 
value of DeptCode  must be created to distin-
guish the new department from the existing 
departments. However, the combo box only 
shows DeptCode  values of existing depart-
ments. If the Limit To List property is set to Yes, 
then the combo box prevents the user from enter-
ing a valid DeptCode  value.
An existing record is being edited  — It is 
important to remember that a combo box has no 
intrinsic search capability. As such, selecting 
“CPSC” in the DeptCode  combo box does not 
result in a jump to the record with “CPSC” as its 
key value. Rather, selecting “CPSC” from the 

comb
whate
cause
these
DeptC

key, o
alread
Code

Note tha
key is co
DeptCod

8.4.2 C
Predefine
lar in sof
includes 
(such as
etc.), a la
controls 
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do
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Ba
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da
ca
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tro
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Th
Fi
an
pr
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pplication to the assignment
 a number of forms in your assignment that 

reatly enhanced by combo boxes.
e a combo box on your order form to allow 
er to select customers by name rather than 

D . Since your CustID  value is a counter, it 
o significance beyond its use as a primary 
enerally, such keys should be hidden from 

e a combo box in your order details subform 
w the user to select products. Since the 
ctID  values are used by both you and 
ustomers, they have some significance 
d the information system. As such, Pro-

 should be visible in all combo boxes. In 
on, the items in the product list should be 
 by ProductID . This makes it easier to 

t a product by typing the first few numbers.
e combo boxes on other forms as required.
 Combo Box Controls

rs. In addition, you can write your own custom 
ntrols using a language like Visual C++ or Visual 
sic and use them in many different forms and 
plications.

 example of a more complex control is the calen-
r control shown in Figure 8.17. A calendar control 
n be added to a form to make the entry of dates 
sier for the user. Microsoft calls such components 
ctiveX controls” (formerly known as “OLE con-
ls”). Non-microsoft vendors provide similar com-
nents but use different names, such as “widgets”.

ere are two main advantages of using controls. 
rst, they cut down on the time it takes to develop 
 application since the controls are predefined and 
e-tested. Second, they are standardized so that 
ers encounter the same basic behavior in all appli-
tions.
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on a form.

 calendar control can be bound 
ate/time fields, thereby making 
sier for users to enter dates.

Like other objects in Access, controls have 
properties and events that determine the 
appearance and behavior of the control.
 Combo Box Controls

FIGURE 8.17: A calendar control 
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ess Ob jects

odularity supports easier development and 
nce of applications.

dvantage is that is you have to understand a 
t of the hierarchy before you can write your 
f useful code. This makes using VBA diffi-

eginners (even for those with considerable 
ce writing programs in BASIC or other 

AO basics
 you probably do not know it, you already 
e familiarity with the DAO hierarchy. For 

, you know that a Database  object (such as 
x.mdb ) contains other objects such as 

ableDef  objects) and queries (QueryDef  
 Moving down the hierarchy, you know that 
 objects contain Field  objects.

-generation programming languages.
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Access Tutorial 14: Data Acc

1 Introduction: What is the DAO 
hierarchy?

 core of Microsoft Access and an important part 
isual Basic (the stand-alone application develop-
t environment) is the Microsoft Jet database 

ine. The relational DBMS functionality of Access 
es from the Jet engine; Access itself merely pro-
s a convenient interface to the database engine. 

ause the application environment and the data-
e engine are implemented as separate compo-
ts, it is possible to upgrade or improve Jet 
out altering the interface aspects of Access, and 
-versa.

rosoft takes this component-based approach fur-
 in that the interface to the Jet engine consists of 
erarchy of components (or “objects”) called Data 
ess Objects (DAO). The advantage of DAO is 

that its m
maintena
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ject has a number of properties that can be 
served (read-only properties) or set (read/
perties). For example, each TableDef (table 
) object has a read-only property called 
ted and a read/write property called Name. 

s an object’s properties in VBA, you nor-
 the <object name>.<property 

yntax, e.g.,
es.DateCreated .

 avoid confusion between a property called 
teCreated  and a field (defined by you) 
lled DateCreated , Access version 7.0 
d above require that you use a bang (!) 

stead of a period to indicate a field name or 
me other object created by you as a devel-
er. For example:
ployees!DateCreated.Value

entifies the Value property of the DateCre-
. Data Access Objects

fortunately, the DAO hierarchy is somewhat more 
mplex than this. However, at this level, it is suffi-
nt to recognize three things about DAO:

Each object that you create is an instance  of a 
class  of similar objects (e.g., univ0_v x  is a par-
ticular instance of the class of Database objects).
Each object may contain one or more Collec-
tions  of objects. Collections simply keep all 
objects of a similar type or function under one 
umbrella. For example, Field objects such as 
DeptCode  and CrsNum are accessible through a 
Collection called Fields ).
Objects have properties  and methods  (see 
below).

.1.2 Properties and methods
u should already be familiar with the concept of 
ject properties from the tutorial on form design 
utorial 6). The idea is much the same in DAO: 

every ob
either ob
write pro
definition
DateCrea
To acces
mally use
name> s
Employe
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ject summaries in the on-line help if you are 
sure.

bvious example of a method is the Cre-

 method of TableDef objects, e.g.:
es.CreateField(“Phone”, 

5)

tes a field called Phone , of type dbText  (a 
 used to represent text), with a length of 25 
rs.

ngines, workspaces, etc.
ing aspect of the DAO hierarchy is that you 
imply refer to objects and their properties as 
he examples above. As Figure 14.1 illus-
u must include the entire path through the 
 in order to avoid any ambiguity between, 
eptCode  field in the Courses  TableDef 

d the DeptCode  field in the qryCourses  
f object.
. Data Access Objects

ated  field (assuming one exists) in the 
Employees  table.

ethods are actions or behaviors that can be 
plied to objects of a particular class. In a sense, 

ey are like predefined functions that only work in 
e context of one type of object. For example, all 
eld objects have a method called FieldSize  that 
turns the size of the field. To invoke a object’s 
ethods, you use the
bject name>.<method> [parameter 1, 

, parameter n]  syntax, e.g.,:
ptCode.FieldSize .

A reasonable question at this point might be: 
Isn’t FieldSize  a property of a field, not a 
method? The answer to this is that the imple-
mentation of DAO is somewhat inconsistent in 
this respect. The best policy is to look at the 

ob
un

A more o
ateField

Employe

dbText, 2

This crea
constant
characte

14.1.3 E
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cannot s
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other classes...

 hierarchy.

Recordsets other classes...

ueries...

Legend

Courses

TableDefs object or collection

instance

By creating a database object at 
the start of your VBA 
programs, you bypass the top 
part of the hierarchy.
. Data Access Objects

Courses

DBEngine

Workspaces

TableDefs

FIGURE 14.1: Navigating the DAO

Databases

QueryDefs

Indexes

Fields

other tables... qryCourses other q

DeptCode

Indexes

Fields

DeptCode

To access a particular field, you 
have to understand the structure 
of the DAO hierarchy.
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torial exercises

etting up a database object
ction you will write VBA code that creates a 
 the currently open database.
e a new module called basDAOTest  (see 
n 12.3.3 for information on creating a new 

le).
e a new subroutine called PrintRecords .
e the subroutine as follows:

bCurr As DATABASE

bCurr = 
ngine.Workspaces(0).Databases(0)

g.Print dbCurr.Name

he procedure, as shown in Figure 14.2. 

amine these three statements one by one.

bCurr As DATABASE

tatement declares the variable dbCurr  as 
ject of type Database. For complex objects 
. Data Access Objects

orking down through the hierarchy is especially 
nfusing since the first two levels (DBEngine  and 
orkspaces ) are essentially abstractions that have 
 physical manifestations in the Access environ-

ent. The easiest way around this is to create a 
tabase object that refers to the currently open 
tabase (e.g., univ0_v x.mdb ) and start from the 
tabase level when working down the hierarchy. 
ction 14.3.1 illustrates this process for version 2.0.

.2 Learning objectives
� What is the DAO hierarchy?

� What are objects? What are properties and 
methods?

� How do I create a reference to the current 
database object? Why is this important?

� What is a recordset object?

� How do I search a recordset?

14.3 Tu

14.3.1 S
In this se
pointer to

• Creat
Sectio
modu

• Creat
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Dim d

Set d
DBE

Debu

• Run t

Let us ex

1. Dim d

This s
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rrent database.

Run the procedure to 
ensure it works.�

Version 7.0 and above support a less 
cumbersome way referring to the current 
database—the CurrentDb  function:
Set dbCurr = CurrentDb
. Data Access Objects

FIGURE 14.2: Create a pointer to the cu

Declare and set the pointer 
(dbCurr ) to the current 
database.

�

Add a line to print the name 
of the database.�

Although you can use the 
Print  statement by itself 
in the debug window, you 
must invoke the Print  
method of the Debug object 
from a module—hence the 
Debug.Print  syntax.
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2.

 not worry if you are not completely sure 
at is going on at this point. As long as you 
derstand that you can type the above two 
es to create a pointer to your database, 
en you are in good shape.

g.Print dbCurr.Name

tatement prints the name of the object to 
 dbCurr  refers.

reating a Recordset object
me implies, a TableDef object does not con-
ata; instead, it merely defines the structure 
. When you view a table in design mode, 
eeing the elements of the TableDef object. 
u view a table in datasheet mode, in con-
 are seeing the contents of Recordset  
sociated with the table.
. Data Access Objects

(in contrast to simple data types like integer, 
string, etc.) Access does not allocate memory 
space for a whole database object. Instead, it 
allocates space for a pointer  to a database 
object. Once the pointer is created, you must set 
it to point to an object of the declared type (the 
object may exist already or you may have to cre-
ate it).
Set dbCurr = DBEngine.Work-

spaces(0).Databases(0)

(Note: this should be typed on one line). In this 
statement, the variable dbCurr  (a pointer to a 
Database object) is set to point to the first Data-
base in the first Workspace of the only Database 
Engine. Since the numbering of objects within a 
collection starts at zero, Databases(0)  indi-
cates the first Database object. Note that the first 
Database object in the Databases collection is 
always the currently open one.

Do
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rsCourses  to point to the newly created 
dset.

 this Set  statement is different than the pre-
 since the OpenRecordset  method 

 a new object being created (dbCurr  points 
sting database—the one you opened when 
ed Access).

sing a Recordset object
ction, you will use some of the properties 
ods of a Recordset object to print its con-

he following to PrintRecords :

ntil rsCourses.EOF

g.Print rsCourses!DeptCode & “ ” 
Courses!CrsNum

rses.MoveNext

ode is explained in Figure 14.3.
. Data Access Objects

 access the data in a table using VBA, you have to 
voke the OpenRecordset  method of the Data-
se object. Since most of the processing you do in 
A involves data access, familiarity with Recordset 
jects is essential. In this section, you will create a 
cordset object based on the Courses  table.
Delete the Debug.Print dbCurr.Name  line 
from your program.
Add the following:

Dim rsCourses As Recordset

Set rsCourses = 
dbCurr.OpenRecordset(“Courses”)

e first line declares a pointer (rsCourses ) to a 
cordset object. The second line does two things:

Invokes the OpenRecordset  method of dbCurr  
to create a Recordset object based on the table 
named “Courses” . (i.e., the name of the table is 
a parameter for the OpenRecordset  method).

2. Sets 
recor

Note that
vious one
results in
to an exi
you start

14.3.3 U
In this se
and meth
tents.

• Add t

Do U

Debu
& rs

rsCou

Loop

• This c
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cords in a Recordset object.

EOF is a property of the recordset. 
It is true if the record counter has 
reached the “end of file” (EOF) 
marker and false otherwise.

The exclamation mark (!) indicates 
that DeptCode  is a user-defined 
field (rather than a method or 
property) of the recordset object.

nce the Value property is the default property 
 a field, you do not have to use the 
ecordset>!<field>.Value  syntax.

The MoveNext  method moves the 
record counter to the next record in 
the recordset.
. Data Access Objects

FIGURE 14.3: Create a program to loop through the re

Si
of
<r
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ndition (a string) that ensures that only one 
 found.

ple, to get the Title  of COMM 351 from 
ses  table, you would provide MyLookUp()  
ollowing parameters:

 — a string containing the name of the 
rom which we want to return a value;
se”  — a string containing the name of the 
e table; and,
Code = ‘COMM’ AND CrsNum = 

 — a string that contains the entire 
RE clause for the search.

te that both single and double quotation 
arks must be used to signify a string within a 
ring. The use of quotation marks in this 
anner is consistent with standard practice in 
glish. For example, the sentence:
e shouted, ‘Wait for me.’” illus-
. Data Access Objects

.3.4 Using the FindFirst  method
 this section, you will use the FindFirst  method 
 Recordset objects to lookup a specific value in a 
ble.
• Create a new function called MyLookUp()  using 

the following declaration:

Function MyLookUp(strField As 
String, strTable As String, 
strWhere As String) As String

 example of how you would use this function is to 
turn the Title  of a course from the Courses  
ble with a particular DeptCode  and CrsNum. In 
her words, MyLookUp()  is essentially an SQL 
atement without the SELECT, FROM and WHERE 
uses.

e parameters of the function are used to specify 
e name of the table (a string), the name of the field 
 string) from which you want the value, and a 

WHERE co
record is

For exam
the Cour

with the f

1. “Title”

field f
2. “Cour

sourc
3. “Dept

‘335’”

WHE

No
m
st
m
En
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cordset object to be opened (the Find-

rst  method only works with “dynaset” type 
cordsets, hence the need to include the 
ditional parameter in this segment of code).

ords.FindFirst strWhere

A uses a rather unique convention to 
termine whether to enclose the arguments 

 a function, subroutine, or method in paren-
eses: if the procedure returns a value, 
close the parameters in parentheses; oth-
wise, use no parentheses. For example, in 
e line above, strWhere  is a parameter of 
e FindFirst  method (which does not 
turn a value).

 rsRecords.NoMatch() Then

okUp = 
ecords.Fields(strField).Value
. Data Access Objects

trates the use of single quotes within double 
quotes.

• Define the MyLookUp()  function as follows:

Dim dbCurr As DATABASE

Set dbCurr = CurrentDb

If you are using version 2.0, you cannot use 
the CurrentDb  method to return a pointer to 
the current database. You must use long form 
(i.e., Set dbCurr = DBEngine… )

Dim rsRecords As Recordset

Set rsRecords = 
dbCurr.OpenRecordset(strTable, 
dbOpenDynaset)

In version 2.0, the name of some of the pre-
defined constants are different. As such, you 
must use DB_OPEN_DYNASET rather than 
dbOpenDynaset  to specify the type of 

Re
Fi

re
ad

rsRec

VB
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of
th
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If Not
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our application, it is occasionally necessary 
 a stand-alone query—that is, to use the 

()  function to retrieve a value from a table 

ing DLookUp()  for the first few times, the 
 the function calls may seem intimidating. 
u have to remember is the meaning of a 
f constructs that you have already used. 
nstructs are summarized below:
ions  — DLookUp()  is a function that 
s a value. It can be used in the exact same 
er as other functions, e.g., 
DLookUp(…)  is similar to 
cos(2*pi) .
d brackets  ( ) — In Access, round brackets 
their usual meaning when grouping 
er operations, e.g., 3*(5+1) . Round 

ets are also used to enclose the arguments 
ction calls, e.g., x = cos(2*pi) .
. Data Access Objects

Else

MyLookUp = “”

End If

• Execute the function with the following statement 
(see Figure 14.4):

? MyLookUp(“Title”, “Courses”, 
“DeptCode = 'COMM' AND CrsNum = 
'351'”)

 it turns out, what you have implemented exists 
ready in Access in the form of a predefined func-
n called DLookUp() .

• Execute the DLookUp()  function by calling it in 
the same manner in which you called 
MyLookUp() .

.3.5 The DLookUp()  function
e DLookUp()  function is the “tool of last resort” in 
cess. Although you normally use queries and 
cordsets to provide you with the information you 

need in y
to perform
DLookUp

or query.

When us
syntax of
But all yo
handful o
These co

• Funct
return
mann
x =

x =

• Roun
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togeth
brack
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d a value in a table.

e NoMatch()  method returns True if the 
ndFirst  method finds no matching records, 
d False otherwise.

nce strField  contains the name of a valid 
eld object (Title ) in the Fields collection, 
is notation returns the value of Title .
. Data Access Objects

FIGURE 14.4: MyLookUp() : A function to fin

Th
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an
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•

COMM means that the variable x  is equal to 
lue of the variable COMM.
 quotation marks  ‘ ’ — Single quotation 
 have only one purpose: to replace normal 
tion marks when two sets of quotation 
 are nested. For example, the expression
roductID] = ‘123’”  means that the 
le x  is equal to the string ProductID = 

. In other words, when the expression is 
ated, the single quotes are replaced with 
e quotes. If you attempt to nest two sets of 
e quotation marks (e.g., x = “[Produc-

 “123”” ) the meaning is ambiguous 
ccess returns an error.
mpersand  & — The ampersand is the con-
ation operator in Access/VBA and is unique 
rosoft products. The concatenation opera-
ns two strings of text together into one 
 of text. For example, 
. Data Access Objects

• Square brackets [ ] — Square brackets are not 
a universally defined programming construct like 
round brackets. As such, square brackets have a 
particular meaning in Access/VBA and this 
meaning is specific to Microsoft products. Simply 
put, square brackets are used to signify the name 
of a field, table, or other object in the DAO hierar-
chy—they have no other meaning. Square brack-
ets are mandatory when the object names 
contain spaces, but optional otherwise. For 
example, [Forms]![frmCourses]![Dept-

Code]  is identical to Forms!frm-

Courses!DeptCode .
Quotation marks  “ ” — Double quotation marks 
are used to distinguish literal strings from names 
of variables, fields, etc. For example, 
x = “COMM” means that the variable x  is equal 
to the string of characters COMM. In contrast, 

x =

the va
• Single

marks
quota
marks
x = “[P

variab
“123”
evalu
doubl
doubl
tID] =

and A
• The A

caten
to Mic
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e a calculated field called Title  using the 
ing expression (see Figure 14.5):

DLookUp(“Title”, “Courses”, 
ptCode = ‘”& [DeptCode] & “’ AND 
Num = ‘” & [CrsNum] & “’”)

Understanding the WHERE clause

two parameters of the DLookUp()  are 
rward: they give the name of the field and 
 containing the information of interest. How-
 third argument (i.e., the WHERE clause) is 

plex and requires closer examination.

e, this WHERE clause is similar to the one 
ted in Section 5.3.2 in that it contains two 
owever, there are two important differ-

 it is a DLookUp()  parameter, the entire 
e must be enclosed within quotation marks. 

eans single and double quotes-within-
s must be used.
. Data Access Objects

x = “one” & “_two”  means that the variable 
x  is equal to the string one_two.

you understand these constructs at this point, then 
derstanding the DLookUp()  function is just a mat-

r of putting the pieces together one by one.

.3.5.1 Using DLookUp()  in queries

e DLookUp()  function is extremely useful for per-
rming lookups when no relationship exists between 
e tables of interest. In this section, you are going to 
e the DLookUp()  function to lookup the course 
me associated with each section in the Sections  

ble. Although this can be done much easier using a 
in query, this exercise illustrates the use of vari-
les in function calls.

• Create a new query called qryLookUpTest  
based on the Sections  table.

• Project the DeptCode , CrsNum, and Section  
fields.

• Creat
follow

Title: 
“De
Crs

14.3.5.2

The first 
straightfo
the table
ever, the
more com

At its cor
you crea
criteria. H
ences:

1. Since
claus
This m
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s DLookUp() .

Use the DLookUp()  function to get the 
correct course title for each section.
. Data Access Objects

FIGURE 14.5: Create a query that use

Create a query based on the Sections  
table only (do not include Courses ).� �
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2.

In
ca
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•

•

trWhere  in a DLookUp()  call.

iscussion

BA versus SQL
tRecords  procedure you created in 
4.3.3 is interesting since it does essentially 
 thing as a select query: it displays a set of 

d extend the functionality of the Print-

 subroutine by adding an argument and an 
 condition. For example:

rintRecords(strDeptCode as 
g)

ntil rsCourses.EOF

ourses!DeptCode = strDeptCode 
n

g.Print rsCourses!DeptCode & “ ” 
Courses!CrsNum
. Data Access Objects

It contains variable (as opposed to literal) criteria. 
For example, [DeptCode]  is used instead of 
“COMM”. This makes the value returned by the 
function call dependent on the current value of 
the DeptCode  field.

 order to get a better feel for syntax of the function 
ll, do the following exercises (see Figure 14.6): 

itch to the debug window and define two string 
riables (see Section 12.3.1 for more information 
 using the debug window):

strDeptCode = “COMM”

strCrsNum = “351”

ese two variables will take the place the field val-
s while you are in the debug window.
Write the WHERE clause you require without the 
variables first. This provides you with a template 
for inserting the variables.
Assign the WHERE clause to a string variable 
called strWhere  (this makes it easier to test).

• Use s

14.4 D

14.4.1 V
The Prin

Section 1
the same
records.

You coul
Records

IF-THEN

Sub P
Strin

Do U

If rsC
The

Debu
& rs
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 WHERE clause.

Use the variables in the WHERE 
clause and assign the expression to a 
string variable called strWhere .

�

Write the WHERE clause using literal 
criteria first to get a sense of what is 
required.

�

To save typing, use strWhere  as the 
third parameter of the DLookUp()  
call.

�

. Data Access Objects

FIGURE 14.6: Examine the syntax of the

Create string variables that refer to valid 
values of DeptCode  and CrsNum.�

When replacing a literal string with a variable, you 
have to stop the quotation marks, insert the variable 
(with ampersands on either side) and restart the 
quotation marks. This procedure is evident when the 
literal and variable version are compared to each other.
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 QBE are declarative languages because 
 programmer) need only tell the computer 
 want done, not how to do it. In contrast, 
procedural language since you must tell the 
r exactly how to extract the records of inter-

 procedural languages are, in general, more 
an their declarative counterparts, they rely 

eal on knowledge of the underlying struc-
e data. As a result, procedural languages 
e inappropriate for end-user development 
e ubiquity of declarative languages such as 
usiness environments).
. Data Access Objects

End If

rsCourses.MoveNext

Loop

rsCourses.Close

End Sub

is subroutine takes a value for DeptCode  as an 
gument and only prints the courses in that particu-
r department. It is equivalent to the following SQL 
mmand:

SELECT DeptCode, CourseNum FROM 
Courses WHERE DeptCode = 
strDeptCode

.4.2 Procedural versus Declarative
e difference between extracting records with a 
ery language and extracting records with a pro-
amming language is that the former approach is 
clarative  while the latter is procedural .

SQL and
you (as a
what you
VBA is a 
compute
est.

Although
flexible th
a great d
ture of th
tend to b
(hence th
SQL in b
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lt, it is possible to cheat a little bit and cre-
nd-alone table (e.g., SystemVariables ) 
ains a single record:

e, other system-wide variables could be 
d in this table, but one is enough for our pur-
he important thing about the SystemVari-

ble is that it has absolutely no relationship 
other table. As such, you must use a 
()  to access this information.
e a table that contains information about the 
te.
ce the hard-coded tax rate information in 
pplication with references to the value in 

ble (i.e., use a DLookUp()  in your tax cal-
ons). Although the SystemVariables  
only contains one record at this point, you 

iableName Value

GST 0.07
. Data Access Objects

.5 Application to the assignment

.5.1 Using a separate table to store 
system parameters

hen you calculated the tax for the order in 
ction 9.5, you “hard-coded” the tax rate into the 

rm. If the tax rate changes, you have to go through 
l the forms that contain a tax calculation, find the 
rd-coded value, and change it. Obviously, a better 
proach is to store the tax rate information in a 

ble and use the value from the table in all form-
sed calculations.

rictly speaking, the tax rate for each product is a 
operty of the product and should be stored in the 
oducts  table. However, in the wholesaling envi-
nment used for the assignment, the assumption is 
ade that all products are taxed at the same rate.

As a resu
ate a sta
that cont

Of cours
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with any 
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14

An
re
ba
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on you must use a DLookUp()  to get this 
on is that there is no relationship between 
rDetails  and BackOrders  tables.

y relationship that you manage to create 
tween OrderDetails  and BackOrders  
ll be nonsensical and result in a non-updat-
le recordset.

 query underlying your OrderDetails  
rm, create a calculated field called QtyOn-

rder  to determine the number of items on 
rder for each item added to the order. This 

lated field will use the DLookUp()  function.

e two differences between this DLookUp()  
ne you did in Section 14.3.5.1

of the variables used in the function (e.g., 
D  and ProductID ) are not in the query. 
ch, you will have to use a join to bring the 
. Data Access Objects

should use an appropriate WHERE clause to 
ensure that the value for GST is returned (if no 
WHERE clause is provided, DLookUp()  returns 
the first value in the table).

The use of a table such as SystemVari-

ables  contradicts the principles of relational 
database design (we are creating an attribute 
without an entity). However, trade-offs 
between theoretical elegance and practicality 
are common in any development project.

.5.2 Determining outstanding 
backorders

 good example in your assignment of a situation 
quiring use of the DLookUp()  is determining the 
ckordered quantity of a particular item for a partic-

ar customer. You need this quantity in order to cal-
late the number of each item to ship.

The reas
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2.
To do this, use the iif()  and IsNull()  
ons, e.g.:

nBackOrderNoNull: 
Null([QtyOnBackOrder]),0,[Qty
ackOrder])

his “clean” version in your calculations and 
ur form.

is possible to combine these two calculated 
lds into a one-step calculation, e.g.:
IsNull(DLookUp(…)),0,

ookUp(…)) .
e problem with this approach is that the 
ookUp()  function is called twice: once to 

st the conditional part of the immediate if 
atement and a second time to provide the 
lse” part of the statement. If the Back-

rders  table is very large, this can result in 
 unacceptable delay when displaying data 

 the form.
. Data Access Objects

missing information into the query.
ProductID  is a text field and the criteria of text 
fields must be enclosed in quotation marks, e.g.:
ProductID = “123”

However, CustID  is a numeric field and the crite-
ria for numeric fields is not enclosed in quotations 
marks, e.g.:
CustID = 4 .

Not every combination of CustID  and Pro-

ductID  will have an outstanding backorder. 
When a matching records is not found, the 
DLookUp()  function returns a special value: 
Null . The important thing to remember is 
that Null  plus or minus anything equals 
Null . This has implications for your “quantity 
to ship” calculation.

• Create a second calculated field in your query to 
convert any Null s in the first calculated field to 

zero. 
functi

QtyO
iif(Is
OnB

• Use t
on yo

It 
fie
iif(
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ed Forms

se of action. However, as you will see in the 
f subtotals, this is not always possible.

arning objectives
w do I create a calculated text box?

hat is the expression builder? When is it 
ed?

here can put an intermediate result of a 
lculation on a form so that it does not 
ow?

torial exercises

reating calculated controls on 
forms
ction, you are going to create a simple cal-
ext box to translate the Credits  field into a 
ous text variable [full year , 
© M
Last

9.1

It is
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Access Tutorial 9: Advanc

Introduction: Using calculated 
controls on forms

 often useful to show summary information from 
subform on the main form. The classic example 
is is showing the subtotal from a list of order 
ils on the main order form.

is tutorial, you are going to explore one means 
plementing this feature using calculated con-
. A calculated control is an unbound control for 

ch the Control Source property is set to an 
ression that Access can evaluate.

rly, calculated controls have a great deal in com-
 with the calculated query fields you created in 
tion 4.3.3. Although there are no hard-and-fast 
s that dictate when to use a one over the other, 
hing your calculations to the lowest level (i.e., 
orming calculations in the query) is usually the 

best cour
context o

9.2 Le
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� W
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ha

m
la

our form. Note that you are prevented from 
g the calculated field. If, however, you 
e the value of Credits , the value of txt-

eLength  changes accordingly when you 
 the Credits  field.

howing a total on the main form
ction, you will create a calculated text box 
lays the number of sections associated 
 course. The primary motivation for this 
is to illustrate some of the limitations of cal-
ontrols (as they are implemented in Access) 
ovide an opportunity to explore an interest-
around.
e a text box call txtNumSections  on the 
form as shown in Figure 9.2.

al next step is to set the Control Source of 
o an expression that includes the Count()  
 However, Access has a limitation in this 
 Advanced Forms

lf year ]. Recall that you have already imple-
ented this feature in Section 4.3.3.2 using a calcu-
ted query field.
• Perform the steps shown in Figure 9.1 to create 

an unbound text box on your fmrCoursesMain  
form.

• Set the Control Source property of the text box 
using the syntax:
= <expression>

In this case, the expression should be an “imme-
diate if” function (see Section 4.3.3.2).

By default, Access interprets text in the Con-
trol Source property field as the name of a 
variable (i.e., the name of a field or another 
control). As such, you must remember to 
include the equals sign when setting this 
property.

• Test y
editin
chang
Cours

leave

9.3.2 S
In this se
that disp
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exercise 
culated c
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ing work-

• Creat
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n your main form.

ging the 
ft.

Select the text box 
tool from the 
toolbox and click on 
an appropriate space 
in the detail area.

�

Adjust the tab order 
of the fields as 
necessary.

�

 Advanced Forms

FIGURE 9.1: Create an unbound text box o

Make some room by drag
Credits  text box to the le�

Edit the label and give the text box a meaningful name 
(e.g., txtCourseLength ). The txt  prefix is used 
here to indicate an unbound text box.

�
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 the number of sections 
se.

What you want 
is a means of 
counting the 
records in the 
subform and 
displaying the 
count in the 
new text box.}
 Advanced Forms

FIGURE 9.2: Create an unbound text box to show
associated with each cour

Add an unbound text box called txtNumSections . 
Since it is currently bound to nothing, it is blank.�
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1.

2.

Calculating the aggregate function on 
the subform

e an unbound text box on the subform as 
n in Figure 9.3.
 the subform but do not close it.
n to the main form and set the Control 
e of txtNumSections  to equal the value 
umSectionsOnSub . Since the naming 
ntions for objects on forms and subforms 
e tricky, use the expression builder  (as 
n in Figure 9.4) to build the name for you. 

ession builder organizes all the elements of 
ase environment into a hierarchical struc-
 build an expression by “drilling down” to the 
you need and double-clicking to copy its 
o the text area.

e expression builder takes some practice. 
ne problem is that it is easy to double-click 
 Advanced Forms

gard: you cannot use an aggregate function  
um() , Avg() , Count() , etc.) on a main form that 
fers to a field in a subform. As a consequence, you 
ve to break the calculation into two steps:

use the aggregate function to create a calculated 
text box on the subform (i.e., a “dummy” field to 
hold an intermediate result);
create a calculated control on the main form that 
references the dummy text box created in the first 
step.

It is important that you realize that this proce-
dure does not involve any immutable, funda-
mental information systems knowledge. 
Rather, it is merely an example of the type of 
work-around (hack, kludge, etc.) that is rou-
tinely used when using a tool like Access to 
create a custom application.

9.3.2.1

• Creat
show

• Save
• Retur

Sourc
of txtN

conve
can b
show

The expr
the datab
ture. You
element 
name int
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he subform.

der 
.

Set the Control Source 
property to 
=Count([Section]) . 
Note that any field can be 
used as the argument for the 
Count()  function.

�

 Advanced Forms

FIGURE 9.3: Perform the count on t

Create a calculate control called 
txtNumSectionsOnSub  and place it in the form hea
(do not worry about its location, you will move it later)

�
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ted control on the subform.

Invoke the builder from the 
Control Source property and drill 
down to the calculated control you 
just created on the subform.

�

 Advanced Forms

FIGURE 9.4: Use the builder to drill down to the calcula

Note that when the main 
form and the subform are 
both open, the subform 
appears twice in the builder: 
once as a “stand-alone” 
form (under “Loaded 
Forms”) and once as a 
component of the main form 
(press the + sign on the 
frmCoursesMain  
folder). You want to use the 
latter (you will never 
access the subform in stand-
alone mode).
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•

he form. The value of txtNumSections  
tNumSectionsOnSub  should be identi-

s shown in Figure 9.5.

 9.5: The number of sections on the main 
form.

The “dummy” text box is visible in 
the subform. Although you will 
eventually hide it, it is useful to 
display it until you know both steps 
of the calculation are working 
properly.
 Advanced Forms

on the wrong thing. Another problem is that 
Access attempts to guide you by inserting 
«Expr»  place-holders all over the place. The 
solution to both problems is to click on the text 
window and make liberal use of the Delete 
key.

The point made about “stand-alone” and 
“component” subforms in Figure 9.4 is 
extremely important. The reason you use the 
sfrm  prefix is so you know that the form is 
designed to be a component of another form. 
If you select the stand-alone version the form 
in the builder, the name created by the builder 
will be incorrect and an error will result.

Close the subform (in version 7.0 and 8.0, the 
main form and subform cannot be open at the 
same time).

• Test t
and tx
cal, a

FIGURE
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(or cut and paste) txtNumSectionsOn-

rom the form header to the page header, as 
n in Figure 9.6.
he result.

iscussion
n 4.3.3.2 and Section 9.3.1, you accom-
e same thing (showing half year  or 

) using different techniques. The advan-
plementing this as a calculated query field 

u can use this field repeatedly in other 
n the other hand, if you do the transforma-
e form, you have to repeat the calculation 

 form that requires the calculated field.

se of the aggregate function, the situation is 
ifferent. Although you can use the totals  
f QBE (see on-line help) to count the num-
ctions for a particular course within a query, 
ting recordset is non-updatable (and hence 
 Advanced Forms

3.2.2 Hiding the text box on the subform

e obvious problem in Figure 9.5 is that the dummy 
xt box shows on the subform. There are at least 
o ways to get around this: one is to set the Visible 
operty of the text box to No; a slightly more elegant 
proach is to use the page header  or page footer  

 hide the text box.

e page header and footer are areas on the form 
at only show when the form is printed. Since you 
ll never print a form (reports are used for printed 
aterial), these areas can be used to hide intermedi-
e results, etc.
• In design mode, select View > Page Header/

Footer from the menu.

In version 2.0, the menu structure is slightly 
different. As such, you must select Format > 
Page Header/Footer.

• Drag 
Sub f
show

• Test t

9.4 D
In Sectio
plished th
full year

tage of im
is that yo
forms. O
tion on th
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In the ca
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feature o
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n the page header.

Drag (or cut and paste) 
the field you want to hide 
into the page header.

�

 Advanced Forms

FIGURE 9.6: Hide the intermediate result i

Select View > Page Header/Footer from the 
menu (Format > Page Header/Footer in version 
2.0) to show the page header and footer.

�
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 Advanced Forms

t much use for editing course names, etc.). As a 
sult, you are forced to do the calculation on the 
rm rather than in the query.

5 Application to the assignment
 show the subtotal, tax, and grand total on your 
der form, you use the same techniques illustrated 
re. The only difference is that you use the Sum()  

nction instead of the Count()  function to get the 
btotal for the order.

• Create a dummy field on your OrderDetails  
subform to calculate the subtotal for the order.

• Calculate the tax (G.S.T. only for wholesale) and 
grand total on the main form (traditionally, this 
information is located near the bottom of the 
form—but not in the form footer).
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ndamentals

arning objectives
 forms contain data?

w do I create a form?

 6.1: The relationship between forms, 
queries, and tables.

s Departments Employees

tables

queries

forms
© M
Last
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ichael Brydon (brydon@unixg.ubc.ca)
 update: 24-Aug-1997

Access Tutorial 6:  Form Fu

Introduction: Using forms as 
the core of an application

s provide a user-oriented interface to the data 
 database application. They allow you, as a 
eloper, to specify in detail the appearance and 
avior of the data on screen and to exert a certain 
unt of control over the user’s additions and mod-
tions to the data.

 queries, forms do not contain any data. Instead, 
 provide a “window” through which tables and 
ries can be viewed. The relationship between 
es, queries, and forms is shown in Figure 6.1.

is tutorial, we are going to explore the basic ele-
ts of form creation using Access’ form design 

s. In subsequent tutorials, we will extend the 
tionality and ease-of-use of our basic forms with 
forms (Tutorial 7), “combo box” controls 
orial 8), and triggers (Tutorial 13).

6.2 Le
� Do

� Ho

FIGURE

Course
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6.

6.
Al
cr
fo
at
wi
re

e a new blank form based on the Courses  
 as shown in Figure 6.2.
asic elements of the design screen are 
n in Figure 6.3. Use the View menu to dis-
he toolbox  and field list  if they are not 
y visible.

Adding bound text boxes
 “bound” text box for the DeptCode  field by 
ing DeptCode  from the field list to the form 
round, as shown in Figure 6.4.
sition the DeptCode  text box in the upper 
 the form.

member that you can always use the 
ndo” feature to reverse mistakes. Select 
it > Undo from the menu or simply press 
ntrol-Z (this works the same in virtually all 

indows applications).
 Form Fundamentals

� How do I make the contents of a field on a 
form read-only?

� What is an unbound text box? How do I create 
one?

� How do I create a form using the form wizard?

� What is the difference between a columnar 
(single-column) and tabular form?

3 Tutorial exercises

3.1 Creating a form from scratch
though Access provides an excellent wizard for 
eating simple forms, you will start by building a 
rm from scratch. This will give you a better appreci-
ion of what it is the wizard does and provide you 
th the basic knowledge needed to customize and 
fine the wizard’s output.

• Creat
table,

• The b
show
play t
alread

6.3.1.1
• Add a

dragg
backg

• Repo
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rom the Courses  table.

Bind the form to the 
Courses  table.�
 Form Fundamentals

FIGURE 6.2: Create a new form to display data f

Select the Forms tab from 
the database window.�

Select Design View (do not 
use the wizard at this point)�

Since you can build a form on top of a table or a 
query, both are shown in this list (here is where a 
meaningful naming convention starts to pay off)
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rm design screen.

the 
raphical 
rm.

If the field list and toolbox 
are not displayed, use the 
View menu or toolbar icons.
 Form Fundamentals

FIGURE 6.3: The basic elements of the fo

To change the size of 
the form, drag the edges 
of the detail section.

The field list — shows the fields 
in the table or query to which the 
form is bound.

The toolbox — the icons in 
toolbox are used to create g
items and controls on the fo
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e DeptCode  field.

Drag the highlighted field on 
to the form’s detail section.�

el for the text box. 
sed. To save 
 in mind.
 Form Fundamentals

FIGURE 6.4: Create a bound text box for th

Select the DeptCode  
field in the field list.�

Access uses the field’s caption property as the default lab
If no caption is specified, the field name (e.g., DeptCode ) is u
time editing labels, choose your captions with this feature

To move an object and its 
label, drag the center of the 
object (the cursor becomes 
a white arrow). To move 
just the object or just the 
label, drag the upper left 
handle (the cursor becomes 
a pointing finger).



Tutorial exercises6.

NextHome Previous 6  o f  15

•

6.

Ev
de
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Lo
ab

l down the property sheet to the Locked 
rty and set it to Yes, as shown in 

e 6.7.
h to the form view and attempt to change 
ntents of the DeptCode  field.

r form of protection than locking a field is 
” it.

n to design mode and make the following 
es: reset the Locked property to No; set the 

led property to No.
pt to change the contents of the DeptCode  

n form view, as shown in Figure 6.8.
 the form as frmCourses .

Adding an unbound text box

xt boxes created in the previous section 
und” text boxes—that is, they were bound to 
the underlying table or query. When you 
he value in a bound text box, you are mak-
 Form Fundamentals

• Drag the remaining fields on to the form, as 
shown in Figure 6.5 (do not worry about whether 
the fields are lined up perfectly).

• Select View > Form to see the resulting form. 
Alternatively, press the form view icon ( ).
Select View > Form Design or press the design 
view icon ( ) to return to design mode.

3.1.2 Using a field’s properties to protect its 
contents

ery object on an Access form (e.g., text box, label, 
tail section, etc.) has a set of properties that can 
 modified. In this section, you are going to use the 
cked and Enabled properties to control the user’s 
ility to change the information in a field.

• Select the DeptCode  text box and right-click to 
bring up its property sheet, as shown in 
Figure 6.6.

• Scrol
prope
Figur

• Switc
the co

A stronge
“disabling

• Retur
chang
Enab

• Attem
field i

• Save

6.3.1.3

All the te
were “bo
a field in 
change t
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w to see the resulting form.

t View > Form from the 
menu to view the form.

Text boxes are simply 
“windows” on to the fields 
in the underlying table.
 Form Fundamentals

FIGURE 6.5: Add the text boxes and switch to form vie

Add the remaining 
fields to the form.�

You can add more than one field to the form with one 
drag-and-drop operation by holding down the Control 
button when selecting the fields from the field list.

Selec
main �
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e DeptCode  text box.

lick once on the selected 
o get the pop-up menu.

ct Properties to get the 
erty sheet.

The properties are broken down 
into four groups. To see all the 
properties, select the All tab.

e properties of the text box (such as 
t mask) are inherited from the field 
hich the text box is bound.
 Form Fundamentals

FIGURE 6.6: Bring up the property sheet for th

Select the object (e.g., the 
DeptCode  text box) for 
which you wish to see the 
properties. When an object 
has been selected, it is 
bordered by six dark 
“handles”.

�

Right-c
object t�

Sele
prop�

Som
inpu
to w
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hange directly to the data in the underlying 

ible, however, to create objects on forms 
ot bound to anything. Although you will not 

y “unbound” text boxes in the assignment, it 
tive to see how they work.
e a new empty form bound to the Courses  
and save it using the name
ursesUB .
t the text box tool ( ) from the toolbox and 
 and unbound text box, as shown in 

e 6.9.

Binding an unbound text box to a field

 difference between a bound and an 
 text box is that the Control Source property 
d text box is set to the name of a field. In 

on, you are going to change the unbound 
shown in Figure 6.9 to a bound text box.
 Form Fundamentals

ing the c
table.

It is poss
that are n
use man
is instruc

• Creat
table 
frmCo

• Selec
create
Figur

6.3.1.4

The only
unbound
of a boun
this secti
text box 

FIGURE 6.7: Change the Locked  property of 
DeptCode  to Yes.

Use the scroll bar to find 
the Locked property.�
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nd attempt to change the value in the 

ked to No and 
d to No.

to form view 
he result.

When a form object is disabled, it 
cannot receive the “focus” (that is, 
you cannot put the cursor on it).

By default, disabled form objects are 
greyed out. To override this feature, 
set the Locked property to Yes and 
the Enabled property to No.
 Form Fundamentals

FIGURE 6.8: Set the Enabled  property of DeptCode  to No a
field.

Set Loc
Enable�

Switch 
to see t�
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 up the property sheet for the unbound text 
hange its Control Source property from null 

ptCode , as shown in Figure 6.10.

reating a single-column form 
using the wizard
 you understand the basics of creating and 
 bound text boxes, you can rely on the form 
 create the basic layout of all your forms.
e a new form bound to the Courses  table 
 the form wizard, as shown in Figure 6.11.
he form wizard to specify the fields you want 
ur form and the order in which they appear, 
own in Figure 6.12. Select “columnar” when 
pted for the form type. 

olumnar” forms are called “single column” 
rms in version 2.0.
 Form Fundamentals

• Bring
box. C
to De

6.3.2 C

Now that
modifying
wizard to

• Creat
using
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fo

FIGURE 6.9: Create an unbound text box.

Select the text box tool from the toolbox. 
The cursor becomes a small text box.�

Click anywhere on the 
detail section to create a 
new unbound text box.

�

�
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F  6.11: Create a new form using the form 
wizard.

elect the form 
izard.

Bind the form to the 
Courses  table.�
 Form Fundamentals

IGURE 6.10: Set the Control Source property 
of an unbound text box.

Use the pull-down list to set 
the Control Source property 
to DeptCode .

�

FIGURE

S
w�
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rder of fields on your form.

The order in which 
the fields appear in 
this pane is the order 
in which they will 
appear on the form. 
Use the < and << 
buttons to move 
fields back to the 
pane on the left.
 Form Fundamentals

FIGURE 6.12: Use the form wizard to determine the o

to show a field, either double-
click it or press the > button.

To show all the fields, press the 
>> button.
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 behavior of the data. The three different 
forms are shown in Figure 6.13.

pplication to the assignment
he wizard to create columnar forms for all 

aster tables. Note that in some cases 
 BackOrders ) you will want to base the 
on a join query rather than table in order to 
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e primary advantage of the wizard is that it auto-
atically creates, formats, and aligns the bound text 
xes. Of course, once the wizard has created a 

rm, you are free to modify it in any way.

If you make a mistake when creating a form 
(e.g., you put the fields in the wrong order) it 
is often easier to use the wizard and start over 
than to fix the problem manually.

4 Discussion

4.1 Columnar versus tabular versus 
datasheet forms
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e used primarily as subforms. There is also a a 
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nar, tabular, and datasheet form.

A columnar form displays 
one record per page.
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FIGURE 6.13: The same information displayed as a colum

A tabular form 
displays more than 
one record per page. 

A datasheet form is identical to the datasheet 
view of a table or query. Since it gives the 
designer very little control over the format of the 
data, it is generally inappropriate for use in an 
end-user application.
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