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Introduction

Many excellent books about Access are available, so why write another one? In talking
to the many students I meet in my travels around the country, I have heard one common
complaint. Instead of the several great books available for the user community or the host
of wonderful books available to expert Access developers, my students yearn for a book
targeted toward the intermediate-to-advanced developer. They yearn for a book that starts
at the beginning, ensures that they have no gaps in their knowledge, and takes them
through some of the most advanced aspects of Access development. Along the way, they
want to acquire volumes of practical code that they can easily port into their own appli-
cations. In addition, developers of all levels need to transition to Access 2007, which is
dramatically different from its predecessors. I wrote Alison Balter’s Mastering Microsoft
Office Access 2007 Development with those requests and objectives in mind.

This book begins by providing you with an introduction to Access development. It alerts
you to the types of applications that you can develop in Access and introduces you to the
components of an Access application. After you understand what an Access application is
and when it is appropriate to develop one, you will explore the steps involved in building
an actual Access application. The book covers several strategies before you build the first
application component. This ensures that you, as the developer of the application, are
aware of the design issues that might affect you in your particular environment.

After you have discovered the overall picture, you will be ready to venture into the specific
details of each object within an Access database. Chapters 2 through 6 cover the basics of
tables, relationships, queries, forms, and reports. The intent of these chapters is to provide
you with an approach to developing these database objects from a developer’s perspective.
Although this text starts at the beginning, it provides many tips, tricks, and caveats not
readily apparent from the documentation or from books targeted toward end users.

When you have a strong foundation of knowing how to build tables, queries, forms, and
reports, you will be ready to plunge full-force into the process of building applications.
Chapter 7 covers the process of using macros as part of the application-building process.
Although macros were not a choice for serious developers in the past, the new embedded
macros, error handling, and the inclusion of variables in macros make them a more viable
solution for at least part of your applications. Chapters 8 and 9 provide you with an
extremely strong grasp of the Visual Basic for Applications (VBA) language. Once again,
starting with the basics, the book takes you gently through some of the most complex
intricacies of the VBA language and Access object model. The text provides you with
many practical examples to ensure that you thoroughly digest each topic.

Chapters 10 through 12 provide you with an advanced discussion of forms, reports, and
queries. By the time you reach this point in the book, you should be familiar with all the
basics of creating database objects. These chapters combine the basics of table, query,
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form, and report design with the VBA and object techniques covered in Chapters 8 and 9.
The power techniques covered in Chapters 10 through 12 provide you with the expertise
that you need to design the most complex types of forms, reports, and queries required by
your applications.

After you cover the basics, you will be ready to delve into more advanced techniques.
Chapter 13 covers advanced VBA techniques. It is followed by an in-depth discussion of
class modules in Chapter 14. The chapter includes many practical examples of how and
why to utilize class modules.

Before you ride through the frontier of the many intricacies of the Access development
environment, one basic topic remains. Chapter 15 introduces you to ActiveX Data
Objects. You will see how you can move away from bound objects, manipulating the data
within your database using code.

Unfortunately, things don’t always go as planned. No matter what your level of expertise,
you will often find yourself stumped over a piece of code and looking for answers.
Chapter 16 shows you how to effectively employ the debugger to solve any coding
problem you might run into. Even after your application has been thoroughly debugged,
you still must provide a responsible means of handling errors within your applications.
Chapter 17 shows you everything you must know to implement error handling. Included
in the text and on the sample code CD-ROM is a generic error handler that you can easily
build into any of your own applications.

Even the fanciest of applications will not please its users if it is sluggish. Chapter 18
covers optimization—that is, all the techniques you should incorporate into your
programming code to ensure that your application runs as efficiently as possible.

With the foundation provided by the first 18 chapters, you will be ready to move into the
richer and more complex aspects of the VBA language and the Access development envi-
ronment. Chapters 19 through 22 cover the basics of developing applications for a multi-
user or a client/server environment. You can explore locking strategies, ways to interact
with non-native Access file formats, and the alternatives for designing client/server appli-
cations, including designing them with Microsoft SharePoint.

As an Access developer, you realize your world is not limited to just Access. To be effective
and productive as an Access developer, you must know how to interact with other appli-
cations and how to use ActiveX controls, libraries, menu add-ins, wizards, and builders to
assist you with the application development process. Chapters 23 through 28 cover
ribbons, automation, the Windows API, and library and add-in techniques, and provide
an introduction to Access and the Internet. After reading these chapters, you will under-
stand how to employ the use of external objects and functionality to add richness to your
applications without too much effort on your part.

Having reached the final part of the book, you will be ready to put the final polish on
your application. Chapters 29 through 31 cover security, documentation, and database
maintenance. You will learn how to properly secure your application so that you do not
in any way compromise the investment you have put into the application development
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process. You will also learn how easy but necessary it is to properly document and main-
tain your application.

The Access development environment is robust and exciting. With the keys to deliver all
that it offers, you can produce applications that provide much satisfaction as well as
many financial rewards. After poring over this hands-on guide and keeping it nearby for
handy reference, you too can become masterful at Access 2007 development. This book is
dedicated to demonstrating how you can fulfill the promise of making Access 2007
perform up to its lofty capabilities. As you will see, you have the ability to really make
Access 2007 shine in the everyday world!

Conventions Used in This Book

The people at Sams Publishing have spent many years developing and publishing
computer books designed for ease of use and containing the most up-to-date information
available. With that experience, we've learned what features help you the most. Look for
these features throughout the book to help enhance your learning experience and get the
most out of Access 2007.

» Screen messages, code listings, and command samples appear in monospace type.

» Terms that are defined in the text appear in italics. Italics are sometimes used for
emphasis, too.

» In code lines, placeholders for variables are indicated by using italic monospace
type.

» With VBA, Access 97 and higher, the line continuation character is an underscore.

TIP

Tips give you advice on quick or overlooked procedures, including shortcuts.

NOTE

Notes present useful or interesting information that isn’t necessarily essential to the
current discussion, but might augment your understanding with background material or
advice relating to the topic.

CAUTION

Cautions warn you about potential problems a procedure might cause, unexpected
results, or mistakes that could prove costly.
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CHAPTER 1

Access as a
Development Tool

Why This Chapter Is Important

In talking to users and developers, I find that Access is a
very misunderstood product. Many people think that it is
just a toy for managers or secretaries wanting to play with
data. Others feel that it is a serious developer product
intended for no one but experienced application develop-
ers. This chapter dispels the myths of Access. It helps you
decipher what Access is and what it isn’t. After reading the
chapter, you will know when Access is the tool for you, and
when it makes sense to explore other products.

What Types of Applications Can
You Develop in Access?

I often find myself explaining exactly what types of appli-
cations you can build with Microsoft Access. Access offers a
variety of features for different database needs. You can use
it to develop six general types of applications:

» Personal applications

» Small business applications

» Departmental applications

» Corporationwide applications

» As a front end for enterprisewide client/server
applications

» Intranet/Internet applications

IN THIS CHAPTER

» Why This Chapter Is Important

» What Types of Applications
Can You Develop in Access?

» Access as a Scalable Product
» What Exactly Is a Database?

» Getting to Know the Database
Objects

» Object Naming Conventions
» Hardware Requirements

» How Do | Get Started
Developing an Access
Application?

» What's New in Access 20077

» Other New Features Found in
Access 2007

» Additional Tips and Tricks

» Practical Examples: The
Application Design for a
Computer Consulting Firm
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Access as a Development Platform for Personal Applications

At its most basic level, you can use Access to develop simple personal database-
management systems. I caution people against this idea, though. People who buy Access
hoping to automate everything from their wine collections to their home finances are
often disappointed. The problem is that Access is deceptively easy to use. Its wonderful
built-in wizards make Access look like a product that anyone can use. After answering a
series of questions, you have finished application switchboards, data entry screens,
reports, and the underlying tables that support them. In fact, when Microsoft first
released Access, many people asked whether I was concerned that my business as a
computer programmer and trainer would diminish because Access seemed to let
absolutely anyone write a database application. Although it’s true that you can produce
the simplest of Access applications without any thought of design and without writing a
single line of code, most applications require at least some designing and custom code.

As long as you're satisfied with a wizard-generated personal application with only minor
modifications, no problems should occur. It’s when you want to substantially customize a
personal application that problems can happen.

Access as a Development Platform for Small Business Applications

Access is an excellent platform for developing an application that can run a small busi-
ness. Its wizards let developers quickly and easily build the application’s foundation. The
ability to build code modules enables developers to create code libraries of reusable func-
tions, and the ability to add code behind forms and reports enables them to create power-
ful custom forms and reports.

The main limitation of using Access for developing a custom small business application
is the time and money involved in the development process. Many people use Access
wizards to begin the development process but find they need to customize their applica-
tion in ways they can’t accomplish on their own. Small business owners often experience
this problem on an even greater scale. The demands of a small business application are
usually much higher than those of a personal application. Many doctors, attorneys, and
other professionals have called me in after they reached a dead end in the development
process. They're always dismayed at how much money it will cost to make their applica-
tion usable.

Access as a Development Platform for Departmental Applications

Access is perfect for developing applications for departments in large corporations. It's
relatively easy to upgrade departmental users to the appropriate hardware; for example,
it’s much easier to buy additional RAM for 15 users than it is for 4,000! Furthermore,
Access’s performance is adequate for most departmental applications without the need for
client/server technology. Finally, most departments in large corporations have the devel-
opment budgets to produce well-designed applications.

Fortunately, most departments usually have a PC guru who is more than happy to help
design forms and reports. This gives the department a sense of ownership because they
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have contributed to the development of their application. It also makes my life as a devel-
oper much easier. I can focus on the hard-core development issues, leaving some of the
form and report design tasks to the local talent.

Access as a Development Platform for Corporationwide
Applications

Although Access might be best suited for departmental applications, you can also use it to
produce applications that you distribute throughout the organization. How successful this
endeavor is depends on the corporation. There’s a limit to the number of users that can
concurrently share an Access application while maintaining acceptable performance, and
there’s also a limit to the number of records that each table can contain without a signifi-
cant performance drop. These numbers vary depending on factors such as the following:

» How much traffic already exists on the network?
» How much RAM and how many processors does the server have?

» How is the server already being used? For example, are applications such as
Microsoft Office being loaded from the server or from local workstations?

» What types of tasks are the users of the application performing? Are they querying,
entering data, running reports, and so on?

» Where are Access and your Access application run from, the server or the
workstation?

» What network operating system is in place?

My general rule of thumb for an Access application that’s not client/server-based is that
poor performance generally results with more than 10-15 concurrent users and more
than 100,000 records. Remember, these numbers vary immensely depending on the
factors mentioned, as well as on the definition of acceptable performance by you and
your users. The basics of when to move to a client/server database are covered in Chapter
22, “Developing Multiuser and Enterprise Applications.” I cover additional details about
this topic in a separate book, Alison Balter’s Mastering Access 2002 Client/Server Development,
also published by Sams.

Developers often misunderstand what Access is and what it isn’t when it comes to being a
client/server database platform. People often ask me, “Isn’t Access a ‘client/server’ data-
base?” The answer is that Access is an unusual product because it’s a file server application
out of the box, but it can act as a front end to a client/server database. In case you're lost,
here’s an explanation: If you buy Access and develop an application that stores the data
on a file server in an Access database, the workstation performs all data processing. This
means that every time the user runs a query or report, the file server returns all the data
to the workstation. The workstation machine then runs the query and displays the results
in a datasheet or on a report. This process generates a significant amount of network
traffic, particularly if multiple users are running reports and queries at the same time on
large Access tables. In fact, such operations can bring the entire network to a crawl.
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Access as a Front End for Enterprisewide Client/Server
Applications

A client/server database, such as Microsoft SQL Server or Oracle, processes queries on the
server machine and returns results to the workstation. The server software itself can’t
display data to the user, so this is where Access comes to the rescue. Acting as a front end,
Access can display the data retrieved from the database server in reports, datasheets, or
forms. If the user updates the data in an Access form, the workstation sends the update to
the back-end database. You can accomplish this process either by linking to these external
databases so that they appear to both you and the user as Access tables, or by using tech-
niques that access client/server data directly.

Because Access 2007 ships with an integrated data store (the SQL Server 2005 Express
Database Engine), you can develop a client/server application on the desktop and then
easily deploy it to an enterprise SQL Server database. Chapter 22 briefly covers the alter-
natives and techniques for developing client/server applications. Alison Balter’s Mastering
Access 2002 Client/Server Development provides details on how to develop Access projects.

When you reduce the volume of network traffic by moving the processing of queries to
the back end, Access becomes a much more powerful development solution. It can handle
huge volumes of data and a large number of concurrent users. The main issues usually
faced by developers who want to deploy such a wide-scale Access application are the
following:

» The variety of operating systems used by each user
» Difficulties with deployment
» The method by which each user is connected to the application and data

» The type of hardware each user has

Although processing of queries in a client/server application is done at the server, which
significantly reduces network traffic, the application itself still must reside in the memory
of each user’s PC. This means that each client machine must be capable of running the
appropriate operating system and the correct version of Access. Even when the correct
operating system and version of Access are in place, your problems are not over. Dynamic
link library (DLL) conflicts often result in difficult-to-diagnose errors and idiosyncrasies in
an Access application. Furthermore, Access is not the best solution for disconnected users
who must access an application and its data over the Internet. Finally, Access 2007 is
hardware hungry! The hardware requirements for an Access application are covered later
in this chapter. The bottom line is that, before you decide to deploy a wide-scale Access
application, you need to know the hardware and software configurations of all your
system’s users. You must also decide whether the desktop support required for the typical
Access application is feasible given the number of people who will use the system that
you are building.
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Access as a Development Platform for Intranet/Internet
Applications

Using data access pages, you can publish your database objects as static or dynamic HTML
pages. Static pages are standard HTML you can view in any browser. Access 2000 intro-
duced the capability to create XML data and schema documents from Jet or SQL Server
structures and data. You can also import data and data structures into Access from XML
documents. You can accomplish this either using code or via the user interface.

NOTE

This book provides coverage of Internet-related features, such as working with HTML
and XML files.

Access as a Scalable Product

One of Access’s biggest strong points is its scalability. You can scale an application that
begins as a small business application running on a standalone machine to an enter-
prisewide client/server application. If you design your application properly, you can
accomplish the scaling process with little to no rewriting of your application. This feature
makes Access an excellent choice for growing businesses, as well as for applications you
are testing at a departmental level with the idea that you might eventually distribute
them corporationwide.

The great thing about Access is that, even acting as both the front end and back end with
data stored on a file server in Access tables, it provides excellent security and the capabil-
ity to establish database rules previously available only on back-end databases. You can
apply referential integrity rules at the database level, ensuring that, for example, users do
not enter orders for customers who don'’t exist. You can enforce data validation rules at
either a field or record level, maintaining the integrity of the data in your database. In
other words, many of the features previously available only on high-end database servers
are now available by using Access’s own proprietary data storage format.

What Exactly Is a Database?

The term database means different things to different people. For many years, in the
world of xBase (dBASE, FoxPro, CA-Clipper), database was used to describe a collection of
fields and records. (Access refers to this type of collection as a table.) In a client/server
environment, database refers to all the data, schema, indexes, rules, triggers, and stored
procedures associated with a system. In Access terms, a database is a collection of all the
tables, queries, forms, data access pages, reports, macros, and modules that compose a
complete system.
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Getting to Know the Database Objects

As mentioned previously, tables, queries, forms, reports, macros, and modules combine to
comprise an Access database. Each of these objects has a special function. An Access appli-
cation also includes several miscellaneous objects, including relationships, database prop-
erties, and import/export specifications. With these objects, you can create a powerful,
user-friendly, integrated application. Figure 1.1 shows the Access application window.
Notice the categories of objects listed in the Navigation Pane. The following sections take
you on a tour of the objects that make up an Access database.
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FIGURE 1.1 The Navigation Pane displays categories for each type of database object.

Tables: A Repository for Your Data

Tables are the starting point for your application. Whether your data is stored in an
Access database or you are referencing external data by using linked tables, all the other
objects in your database either directly or indirectly reference your tables.

To view all the tables that are contained in the open database, select Tables from the
Navigation Pane drop-down, as shown in Figure 1.2. (Note that you won'’t see any hidden
tables unless you have checked the Hidden Objects check box in the Navigation Options

dialog box, as shown in Figure 1.3.) If you want to view the data in a table, double-click
the name of the table you want to view.
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FIGURE 1.2 To view all tables, select Tables from the Navigation Pane drop-down.
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FIGURE 1.3 The Navigation Options dialog box allows you to show hidden tables.

Access displays the table’s data in a datasheet, which includes all the table’s fields and
records (see Figure 1.4). Note that I have collapsed the Navigation Pane so that you get a
better view of the table (described later in this chapter). You can modify many of the
datasheet’s attributes and even search for and filter data from within the datasheet. If the
table is related to another table (such as the Northwind Customers and Orders tables),
you can also expand and collapse the subdatasheet to view data stored in child tables.
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This book does not cover these techniques. You can find them in the Access user manual
or any introductory Access book, such as Sams Teach Yourself Microsoft Office Access 2007 in
24 Hours.
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FIGURE 1.4 The Datasheet view of the Customers table in the Northwind database includes
all the table’s fields and records.

As a developer, you most often want to view the table’s design, which is the blueprint or
template for the table. To view a table’s design, click the View icon on the home page of
the ribbon while the table is open (see Figure 1.5). In Design view, you can view or
modify all the field names, data types, and field and table properties. Access gives you the
power and flexibility you need to customize the design of your tables. Chapter 2, “What
Every Developer Needs to Know About Databases and Tables,” covers these topics.

Relationships: Tying the Tables Together

To properly maintain your data’s integrity and ease the process of working with other
objects in the database, you must define relationships among the tables in your database.
You accomplish this by using the Relationships window. To view the Relationships
window, click to select the Database Tools tab. Then select the Relationships button in the
Show/Hide group. The Relationships window appears, as shown in Figure 1.6.

In this window, you can view and maintain the relationships in the database. If you or a
fellow developer has set up some relationships, but you don’t see any in the Relationships
window, select the All Relationships button in the Relationships group on the Design tab
to unhide any hidden tables and relationships.
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FIGURE 1.5 The design of the Customers table is the blueprint or template for the table.
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FIGURE 1.6 The Relationships window is the place where you view and maintain the relation-

ships in the database.
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Notice that many of the relationships in Figure 1.6 have a join line between tables with a
number 1 and an infinity symbol (e). This indicates a one-to-many relationship between
the tables. If you double-click the join line, the Edit Relationships dialog box opens (see
Figure 1.7). In this dialog box, you can specify the exact nature of the relationship
between tables. The relationship between Customers and Orders, for example, is a one-to-
many relationship with referential integrity enforced. This means that the user cannot
add orders for customers who don’t exist. Notice that the check box to Cascade Update
Related Fields is not checked. This means that the user cannot update the CustomerID of a
customer in the Customers table. Because Cascade Delete Related Records is not checked,
the user cannot delete customers from the Customers table if they have corresponding
orders in the Orders table.

Edit Relationships EH
TablefQuery: Related Table/Query:
ICustomers dorders =

Cancel
1D qustmmErlD -
Join Type..

Create New..

v _Enfnrce Referential Intagntﬂ
" Cascade Update Related Fields
[~ Cascade Delete Related Records

Relationship Type: One-To-Many

FIGURE 1.7 The Edit Relationships dialog box lets you specify the nature of the relationship
between tables.

Chapter 3, “Relationships: Your Key to Data Integrity,” extensively covers the process of
defining and maintaining relationships. It also covers the basics of relational database
design. For now, remember that you should establish relationships both conceptually and
literally as early in the design process as possible. They are integral to successfully design-
ing and implementing your application.

Queries: Stored Questions or Actions You Apply to Your Data

Queries in Access are powerful and multifaceted. Select queries enable you to view,
summarize, and perform calculations on the data in your tables. Action queries let you
add to, update, and delete table data. To run a query, select Queries from the Navigation
drop-down and then double-click the query you want to run, or right-click to select the
query you want to run and then click Open. When you run a select query, a datasheet
appears, containing all the fields specified in the query and all the records meeting the
query'’s criteria (see Figure 1.8). When you run an action query, Access runs the specified
action, such as making a new table or appending data to an existing table. In general, you
can update the data in a query result because the result of a query is actually a dynamic
set of records, called a dynaset, based on your tables’ data.
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FIGURE 1.8 When you run the Inventory on Order query, a datasheet appears, containing
all the fields specified in the query and all the records meeting the query’s criteria.

When you store a query, only its definition, layout or formatting properties, and
datasheet are actually stored in the database. Access offers an intuitive, user-friendly tool
for you to design your queries. Figure 1.9 shows the Query Design window. To open this
window, select Queries from the Navigation pane drop-down, choose the query you want
to modify, and right-click and select Design. The query pictured in the figure selects data
from Purchase Orders, Purchase Orders Status, and Purchase Price Totals tables and
queries. (Note that you can base queries on tables and on other queries.) It displays the
Creation Date, Supplier ID, Shipping Fee, Taxes, and several other fields from the
Purchase Orders table, the Status from the Purchase Order Status table, and the Sub
Total expression from the Purchase Price Totals query. Chapter 4, “What Every
Developer Needs to Know About Query Basics,” and Chapter 12, “Advanced Query
Techniques,” both cover queries. Because queries are the foundation for most forms and
reports, I cover them throughout this book as they apply to other objects in the database.

Forms: A Means of Displaying, Modifying, and Adding Data

Although you can enter and modify data in a table’s Datasheet view, you can’t control the
user’s actions very well; likewise, you can’t do much to facilitate the data entry process.
This is where forms come in. Access forms can take on many traits, and they’re very flexi-
ble and powerful.
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FIGURE 1.9 The design of this query displays data from the Purchase Orders and
Purchase Order Status tables and the Purchase Price Totals query.

To view any form, select Forms from the Navigation Pane. Then double-click the form
you want to view, or right-click the form you want to view and click Open. Figure 1.10
illustrates a form in Form view. This form is actually four forms in one: one main form
and three subforms. The main form displays information from the Orders table, and the
subforms display information from the Order Details table and the Orders table. As the
user moves from order to order, the form displays the orders details associated with that
order. When the user clicks to select the Shipping Information and Payment Information
tabs, she can see additional information about that order.

As with tables and queries, you can also view forms in Design view. To view the design of
a form, right-click the Form from within the Navigation Pane and select Design. Figure
1.11 shows the Order Details form in Design view. Notice the three subforms within the
main form. Chapter 5, “What Every Developer Needs to Know About Forms,” and
Chapter 10, “Advanced Form Techniques,” officially cover forms. I also cover forms
throughout this text as they apply to other examples of building an application.
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Reports: Turning Data into Information
Forms enable you to enter and edit information, but with reports, you can display infor-
mation, usually to a printer. Figure 1.12 shows a report in preview mode. To preview any
report, right-click the report in the Navigation Pane and select Print Preview, or double-
click the report you want to preview. Notice the colors in the report, as well as other
details, such as the shaded area for the column headings. Like forms, reports can be elabo-
rate and exciting, yet can contain valuable information.
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FIGURE 1.12 This preview of the Quarterly Sales Report displays information in the

report.

If you haven’t guessed yet, you can view reports in Design view, as shown in Figure 1.11.
To view the design of any report, right-click the report in the Navigation Pane and select
Design View. Figure 1.12 illustrates a report with many sections; in the figure you can see
a Report Header, Page Header, Detail section, Page Footer, and Report Footer—just a few of
the many sections available on a report. Just as a form can contain subforms, a report can
contain subreports. Chapter 6, “What Every Developer Needs to Know About Reports,”
and Chapter 11, “Advanced Report Techniques,” cover reports. I also cover them through-
out the book as they apply to other examples.

Macros: A Means of Automating Your System

Macros in Access aren't like the macros in other Office products. You can’t record them,
as you can in Microsoft Word or Excel, and Access does not save them as Visual Basic for
Applications (VBA) code. With Access macros, you can perform most of the tasks that you
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can manually perform from the keyboard, menus, and toolbars. Macros enable you to
build logic into your application flow.

Available in Microsoft Office Access 2007 are embedded macros. Instead of appearing in
the Navigation Pane as a separate object, an embedded macro is part of the object to
which it is associated. When you modify an embedded macro, it does not affect any other
macros or objects in the database. Because you can prevent embedded macros from
performing certain potentially unsafe operations, they are trusted. (Macros, including
embedded macros, are covered in Chapter 7, “What Are Macros, and When Do You Need

Them?”)

To run a macro, select Macros from the Navigation Pane, right-click the macro you want
to run, and then click Run. Access then executes the actions in the macro. To view a
macro’s design, right-click the macro in the Navigation Pane and select Design View. The
macro pictured in Figure 1.13 has four columns. The first column enables you to specify a
condition. The action in the macro’s second column won’t execute unless the condition
for that action evaluates to True. The third column shows you the arguments for that line
of the macro, and the fourth column lets you document the macro. In the bottom half of
the Macro Design window, you specify the arguments that apply to the selected action. In
Figure 1.13, the selected action is OpenForm, which accepts six arguments: Form Name,
View, Filter Name, Where Condition, Data Mode, and WindowMode.
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and comments.

The design of the AutoExec macro contains conditions, actions, arguments,
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Modules: The Foundation to the Application Development Process

Modules, the foundation of any application, let you create libraries of functions that you
can use throughout your application. You usually include subroutines and functions in
the modules that you build. Functions always return a value; subroutines do not. By using
code modules, you can do the following:

Perform error handling

Declare and use variables

Loop through and manipulate recordsets

Call Windows API and other library functions

Create and modify system objects, such as tables and queries
Perform transaction processing

Perform many functions not available with macros

Test and debug complex processes

vV vV v v vV v v v v

Create library databases

These are just a few of the tasks you can accomplish with modules. To view the design of
an existing module, right-click the module you want to modify in the Navigation Pane
and click Design View to open the Module Design window (see Figure 1.14). The global
code module in Figure 1.14 contains a General Declarations section and five functions.
The function that is visible is called CreateInvoice. Chapter 8, “VBA: An Introduction,”
and Chapter 13, “Advanced VBA Techniques,” discuss modules and VBA, respectively. I
also cover modules and VBA extensively throughout this book.
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FIGURE 1.14 The global code module in Design view shows the General Declarations
section and CreatelInvoice function.
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Object Naming Conventions

Finding a set of naming conventions—and sticking to it—is one of the keys to successful
development in Access or any other programming language. When you're choosing a set
of naming conventions, look for three characteristics:

» Ease of use
» Readability

» Acceptance in the developer community

The naming conventions that I use in this book were derived from the Leszynski/Reddick
naming conventions that were prominent in Access versions 1.x and 2.0. These standards
were adopted and used extensively by the development community and can be found in
most good development books and magazine articles written in the past few years. These
conventions give you an easy-to-use, consistent methodology for naming the objects in
all these environments.

Appendix A, “Naming Conventions,” is available for download at
www.samspublishing.com and includes a summarized version of the conventions
for naming objects. I'll be using them throughout the book and highlighting certain
aspects of them as they apply to each chapter.

Hardware Requirements

One of the downsides of Access is the number of hardware resources it requires. The
requirements for a developer are different from those for an end user, so I have broken
the system requirements into two parts. As you read through these requirements, be sure
to note actual versus recommended requirements.

What Hardware Does Microsoft Office Access 2007 Require?

According to Microsoft documentation, these are the official minimum requirements to
run Microsoft Access 2007:

» 500 megahertz (MHz) processor or higher

» Windows XP with Service Pack 2, Windows 2003 with Service Pack 1, or a later
operating system, such as Windows Vista.

» 256 megabytes (MB) RAM or higher

» 1.5 gigabytes (GB) of hard disk space (some will be freed after the original download
package is removed from the hard drive

» 1024x768 or higher resolution
» CD-ROM or DVD drive

» A pointing device

The bottom line for hardware is the more, the better. You just can’t have enough memory
or hard drive capacity. The more you have, the happier you will be using Access.
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How Do | Get Started Developing an
Access Application?

Many developers believe that because Access is such a rapid application development
environment, there’s absolutely no need for system analysis or design when creating an
application. I couldn’t disagree more. As mentioned earlier in this chapter, Access applica-
tions are deceptively easy to create, but without proper planning, they can become a
disaster.

Task Analysis

The first step in the development process is task analysis, or considering each and every
process that occurs during the user’s workday—a cumbersome but necessary task. When

I started working for a large corporation as a mainframe programmer, I was required to
carefully follow a task analysis checklist. I had to find out what each user of the system
did to complete her daily tasks, document each procedure, determine the flow of each
task to the next, relate each task of each user to her other tasks as well as to the tasks of
every other user of the system, and tie each task to corporate objectives. In this day and
age of rapid application development and changing technology, task analysis in the devel-
opment process seems to have gone out the window. I maintain that if you don’t take the
required care to complete this process at least at some level, you will have to rewrite large
parts of the application.

Data Analysis and Design

After you have analyzed and documented all the tasks involved in the system, you’re ready
to work on the data analysis and design phase of your application. In this phase, you must
identify each piece of information needed to complete each task. You must assign these
data elements to subjects, and each subject will become a separate table in your database.
For example, a subject might be a client; every data element relating to that client—the
name, address, phone, credit limit, and any other pertinent information—would become
fields within the client table.

You should determine the following for each data element:
» Appropriate data type
» Required size

» Validation rules

You should also determine whether you will allow the user to update each data element
and whether it’s entered or calculated; then you can figure out whether you have properly
normalized your table structures.

Normalization Made Easy
Normalization is a fancy term for the process of testing your table design against a series of
rules that ensure that your application will operate as efficiently as possible. These rules
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are based on set theory and were originally proposed by Dr. E. F. Codd. Although you
could spend years studying normalization, its main objective is an application that runs
efficiently with as little data manipulation and coding as possible. Chapter 3 covers
normalization and database design in detail. For now, here are six of the basic normaliza-
tion rules:

1. Fields should be atomic—that is, each piece of data should be broken down as much
as possible. For example, instead of creating a field called Name, you would create
two fields: one for the first name and the other for the last name. This method
makes the data much easier to work with. If you need to sort or search by first name
separately from the last name, for example, you can do so without extra effort.

2. Each record should contain a unique identifier so that you have a way of safely
identifying the record. For example, if you're changing customer information,
you can make sure you're changing the information associated with the correct
customer. We refer to this unique identifier as a primary key.

3. The primary key is a field or fields that uniquely identify the record. Sometimes you
can assign a natural primary key. For example, the Social Security number in an
employee table should serve to uniquely identify that employee to the system. At
other times, you might need to create a primary key. Because two customers could
have the same name, for example, the customer name might not uniquely identify
the customer to the system. You might need to create a field that would contain a
unique identifier for the customer, such as a customer ID.

4. A primary key should be short, stable, and simple. Short means it should be small
(not a 50-character field). A Long Integer is perfect as a primary key. Stable means
the primary key should be a field whose value rarely, if ever, changes. For example,
although a customer ID would rarely change, a company name is much more likely
to change. Simple means it should be easy for a user to work with.

5. Every field in a table should supply additional information about the record that
the primary key serves to identify. For example, every field in the customer table
describes the customer with a particular customer ID.

6. Information in the table shouldn’t appear in more than one place. For example, a
particular customer name shouldn’t appear in more than one record.

Take a look at an example. The datasheet shown in Figure 1.15 is an example of a table
that hasn’t been normalized. Notice that the CustInfo field is repeated for each order, so
if the customer address changes, it has to be changed in every order assigned to that
customer. In other words, the CustInfo field is not atomic. If you want to sort by city,
you're out of luck, because the city is in the middle of the CustInfo field. If the name of
an inventory item changes, you need to make the change in every record where that
inventory item was ordered. Probably the worst problem in this example involves items
ordered. With this design, you must create four fields for each item the customer orders:
name, supplier, quantity, and price. This design would make it extremely difficult to build
sales reports and other reports your users need to effectively run the business.
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FIGURE 1.15 This table hasn’t been normalized.

Figure 1.16 shows the same data normalized. Notice that I've broken it out into several
different tables: tb1Customers, tblOrders, tblOrderDetails, and tblSuppliers. The
tblCustomers table contains data that relates only to a specific customer.
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FIGURE 1.16 The data has been normalized into four separate tables.
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I have uniquely identified each record by a contrived CustID field, which I use to relate
the orders table, tblOrders, to tb1lCustomers. The tblOrders table contains only informa-
tion that applies to the entire order, rather than to a particular item that the customer
ordered. This table contains the CustID of the customer who placed the order and the date
of the order, and I've related it to the tbl0OrderDetails table based on the OrderID. The
tblOorderDetails table holds information about each item ordered for a particular OrderID.

There’s no limit to the potential number of items that the user can place on an order. The
user can add as many items to the order as needed, simply by adding more records to the
tblorderDetails table. Finally, I placed the supplier information in a separate table,
tblSuppliers, so that if any of the supplier information changes, the user has to change
it in only one place.

Prototyping

Although the task analysis and data analysis phases of application development haven't
changed much since the days of mainframes, the prototyping phase has changed. In
working with mainframes or DOS-based languages, it was important to develop detailed
specifications for each screen and report. I remember requiring users to sign off on every
screen and report. Even a change such as moving a field on a screen meant a change
order and approval for additional hours. After the user signed off on the screen and report
specifications, the programmers would go off for days and work arduously to develop
each screen and report. They would return to the user after many months only to hear
that everything was wrong. This meant the developer had to go back to the drawing
board and spend many additional hours before the user could once again review the
application.

The process is quite different now. As soon as you have outlined the tasks and the data
analysis is complete, the developer can design the tables and establish relationships
among them. The form and report prototype process can then begin. Rather than the
developer going off for weeks or months before having further interaction with the user,
the developer needs only a few days, using the Access wizards, to quickly develop form
prototypes.

Testing

As far as testing goes, you just can’t do enough. I recommend that, if your application is
going to be run in Windows 2000, Windows 2003, Windows XP, and Windows Vista, you
test in all environments. I also suggest you test your application extensively on the lowest
common denominator piece of hardware; the application might run great on your
machine but show unacceptable performance on your users’ machines.

Testing your application both in pieces and as an integrated application usually helps.
Recruit several people to test your application and make sure they range from the most
savvy of users to the least computer-adept person you can find. These different types of
users will probably find completely different sets of problems. Most importantly, make
sure you're not the only tester of your application, because you’re the least likely person
to find errors in your own programs.
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Implementation

Your application is finally ready to go out into the world, or at least you hope so!
Distribute your application to a subset of your users and make sure they know they’re
performing the test case. Make them feel honored to participate as the first users of the
system, but warn them that problems might occur, and it’s their responsibility to make
you aware of them. If you distribute your application on a wide-scale basis and it doesn’t
operate exactly as it should, regaining the confidence of your users will be difficult. That’s
why it is so important to roll out your application slowly.

Maintenance

Because Access is such a rapid application-development environment, the maintenance
period tends to be much more extended than the one for a mainframe or DOS-based
application. Users are much more demanding; the more you give them, the more they
want. For a consultant, this is great. Just don’t get into a fixed-bid situation. Because of
the scope of the application changing, you could very well end up on the losing end of
that deal.

There are three categories of maintenance activities: bug fixes, specification changes, and
frills. You need to handle bug fixes as quickly as possible. The implications of specifica-
tion changes need to be clearly explained to the user, including the time and cost
involved in making the requested changes. As far as frills go, try to involve the users as
much as possible in adding frills by teaching them how to enhance forms and reports and
by making the application as flexible and user-defined as possible. Of course, the final
objective of any application is a happy group of productive users.

What’s New in Access 2007?

Access 2007 sports a plethora of new features, all worth taking a look at. Although
Microsoft targeted many of the new features to the end user, there are many other useful
enhancements in the product. The following sections provide an overview of the new
features. I cover each feature in more detail in the appropriate chapter of this book.

What’s New in the User Interface?

The user interface in Microsoft Office Access 2007 has been redesigned from the ground
up. Microsoft made this design change to help you find the commands that you need,
when you need them. Many features that previously were buried deep within Access’s
menu structure are now easily accessible. From the moment you launch Microsoft Office
Access 2007 to the time you exit the application, your user experience will be very differ-
ent from that of Access 2003, or any of the previous versions of Microsoft Access.

When you launch Access 2007, the screen appears as shown in Figure 1.17. Here, you can
opt to create a new blank database, open a recently used database, open other existing
databases, or create a new database from a template. If you select Blank Database, Access
prompts you for the name and location of the database, as shown in Figure 1.18. When
you click Create, the screen appears as shown in Figure 1.19.
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The Access 2007 desktop looks quite different from that of its predecessors.
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From Microsoft Office Online ’% —

Microsoft Office Online
ey

— Blank Database

Farulty database Create a Microsoft Office Access database that does
not contain any existing data or objects.

File Name:

Database 1.accdb | B
B8.6ce onine ;

D:\Documents and Settings\AdministratorMy
Documents),

What's new in Access 20072
W The new Access 2007 Cancel
k| 1 contains more powerful -

W |}

‘Ready | Num Lack |

FIGURE 1.18 You must select a name and a location for the database.
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FIGURE 1.19 Access 2007 includes a new tabbed interface.

Notice that Microsoft Office Access 2007 provides you with a tabbed interface (see Figure
1.19). When you create a new blank database, Access 2007 provides you with a new
datasheet so that you can create the first table contained in the database. You can use this
technique to create a table, or you can create a table in Design view. Notice that under-
neath the tabs is what looks like a fancy toolbar. Microsoft refers to this toolbar as the
ribbon. The next section (“Getting to Know the Ribbon”) goes into the details of the
ribbon. In the sections that follow, we’ll look at each tab available in Microsoft Office
Access 2007.

Getting to Know the Ribbon

The ribbon is the area at the top of the program window; it replaces menus and toolbars.
Using the ribbon, you can choose the category of commands with which you want to
work. The ribbon contains command tabs and contextual command tabs. The following
sections cover both types of tabs.

Exploring the Command Tabs

When you launch Microsoft Office Access 2007, you are presented with a tabbed inter-
face. The tabs displayed include Home, Create, External Data, Database Tools, and
Datasheet. This section explores the details of each tab.



What's New in Access 20077 31
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FIGURE 1.20 The Home tab enables you to perform basic formatting and record-oriented
tasks.

The first tab is the Home tab (see Figure 1.20). It enables you to perform the following
types of functions:

» Switch between views (datasheet and design)

» Cut, copy, and paste

» Format text (add bold or underline, change the font, and so on)

» Work with rich text (bulleted lists and numbered lists)

» Work with records (save, total, spell check, and so on)

» Sort and filter data

» Locate data meeting specific criteria

The second tab is the Create tab (see Figure 1.21). It enables you to perform the following
types of functions:

» Create tables, table templates, and SharePoint lists
» Create various types of forms

» Create various types of reports

v

Create queries and macros
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@ W& 5 MyFirstAccess2007Database : Databa... | Table Tools ey
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FIGURE 1.21 The Create tab enables you to create database objects.

The third tab is the External Data tab (see Figure 1.22). This tab enables you to perform
the following types of tasks:

» Process saved imports and exports

» Interface with other Access databases, as well as with Excel spreadsheets, SharePoint
lists, text files, XML files, and other databases such as Open Database Connectivity
(ODBC) databases

» Create and manage email

The fourth tab is called the Database Tools tab (see Figure 1.23). It enables you to do the
following:

Launch the Visual Basic editor

Work with macros

Work with relationships and object dependencies
Perform analysis tasks

Interface with SQL Server

Work with linked tables

Manage switchboards

Encrypt databases

Work with add-ins

vV vV v v vV v v v v Vv

Compile your database
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FIGURE 1.22 The External Data tab enables you to interface between Microsoft Office
Access 2007 and other applications, such as Excel and SharePoint.

I:!::"" H9-0-)+ Table Tools | Chapterl: Database (Access 2007) - Microsoft Acc,, = = X
NS Home. Create. External Data ‘ Database Tools i‘ Datasheet ‘ (7]
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Visusl . || Relationships i SQL  Access || linkedTable Make
Basic 2 L] Message Bar B || senver Database || Manager ACCDE
Macro ShowyHide Analyze Mowe Data Database Tools
All Tables «| <« || Z] Table1'
Tablel Pl 4 D - | Add New Field
3 Tablel: Table -K| (New)
Recard: 4 <[Tori | » W+ | WioFiter |[Search |
Datasheet Wiew | Num Lock | I=IE3
FIGURE 1.23 The Database Tools tab enables you to perform miscellaneous database-

related tasks.
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Exploring the Contextual Command Tabs

Other tabs are contextual and therefore vary depending on what you are doing. For
example, when you first create a new database, Access assumes that your first task will be
to create a new table. It places you in Datasheet view, and the Datasheet tab appears (see
Figure 1.24). This tab enables you to perform all tasks relating to the process of working
with a datasheet. These tasks include working with fields and columns, modifying the
data type and formatting associated with a column, and working with relationships.

I cover each context-sensitive tab as appropriate within this shortcut.

(m%\ WSS9 MyFirstAccess2007Database ; Databa... | Table Tools = x
- Home Create External Data Database Tools Datasheet @
M EJ E‘ﬂ ﬁ ‘%' Insert | DataType: AutoNumber = [¥] Unigue =
- == == El=

e | R . = 4t Delete Format: =[] 1s Required =

View MNew Add Existing Lookup 5.0 Relationships Object

« || Fleld  Fields  Column | =0 Rename ||[5$5 % e | %58 5% Dependendies

Views Fields and Columns Data Type and Formatting Relationships

All Tables )| « .

Tablel 2 D ~|Add New Field

31 Tablel : Table * (New)

Record: M 1ofl M & No Filter | [Search
Datasheet View | Num Lock | ‘ B

FIGURE 1.24 The Datasheet tab is a contextual tab, available while you are working in
Datasheet view.

Utilizing the Gallery

The gallery is a control that displays a choice visually so that you can see the results you
will get. The idea is to allow you to browse and see what Microsoft Office Access 2007 can
do. Figure 1.25 provides an example. As you can see, when you click the arrow on the
right side of the Gridlines button, a gallery appears showing you how each result will
appear. This feature makes it easy for you to confidently make your selection from the
options available.

Working with the Quick Access Toolbar

The Quick Access toolbar is a single standard toolbar that appears at the top of the ribbon
and provides single-click access to commands such as Save and Undo. Notice the Save,
Print, and Undo buttons in Figure 1.26. These buttons are all on the Quick Access toolbar;
you can easily access them at any time. You can customize the Quick Access toolbar to



What's New in Access 20077 35

include the commands that you use most often. You also can modify the placement and
size of the toolbar. As you can see, the small toolbar appears above the command tabs. To
change the placement of the Quick Access toolbar, simply right-click the toolbar and select
Show Quick Access Toolbar Below the Ribbon. The toolbar appears below the ribbon (see
Figure 1.27).

(ﬁ‘ == '5 SR MyFirstAccess2007 Database : Databa.. |Tat:rer:m|x | = =557
Home | Create  BdemalData  Database Tools Datasheet
= AT o =l 78 Tarra
o Bt r®
View || Pasts Records Filter Find
o e Ao ORR i v |
Views || Clipboard Font Sort & Filter
All Tables v <« |[E Tal
Tablel 2 |
Gridlines: Horizontal
[ Tablel : Table x\ -
Gridlines: Vertical
Gridlines: None
Record: W 4 [1of1 | » M 1 ‘ & Ma Filter | |search
Datasheet View | Num Lock | | =]

FIGURE 1.25 The gallery gives you a preview of the effect that the selected choice will make.
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Tablel 2 |IP D - |Add New Field
O Tablel: Table * (New)| ABC Company
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FIGURE 1.26 The Quick Access toolbar enables you to easily access commonly used commands.
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FIGURE 1.27 You can place the Quick Access toolbar under the ribbon.

Working with the Microsoft Office Access Button

The Microsoft Office Access button appears in the upper-left corner of the application
window. When you click the Microsoft Office Access button, a menu appears (see Figure
1.28). Using the menu, you can perform the following tasks:

» Create new databases

» Open existing databases

» Save changes to the current object
>

Use the Save As menu to save to other Access file formats as well as to a web server
or to a PDF or XPS file

v

Print or print preview

» Manage databases by compacting and repairing them, backing them up, and
working with Database properties

» Email your databases to other people

» Close the current database

Ribbon Tips and Tricks

You can use the same keyboard shortcuts with Microsoft Office Access 2007 that you
could with previous versions of Access. This means that you can perform many of the
commonly used features (such as Save) using the keyboard shortcuts that you are familiar
with. When you hover your mouse pointer over the ribbon on a button that is associated
with a keyboard shortcut, the shortcut appears as a ToolTip (see Figure 1.29).
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FIGURE 1.28 The Microsoft Office Access button provides a menu necessary to perform
commonly used commands.

@YHW MyFirstAccess2007Database : Databa,.. | Table Tools ==

. s )

Home Creaf External Data Database Tools Datasheet
= E N AL
il %] V9

= &
% = + Filter

View Paste
3 i ¥

®

Records
- ZR

Views || Clipboard ™= Sort & Filter

All Table{ Paste (Ctrl+V)
Tablel | paste the contents of the - |Add New Fleld
E] Tab| Clipboard. (New)| ABC Company |

Record: I «[1ofL | » » 1 [ Mo Filter [Search ]
Datasheet View | Num Lock | | =

FIGURE 1.29 When you hover your mouse pointer over a command associated with a
keyboard shortcut, the shortcut appears as a ToolTip.
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Another way in which you can identify keyboard shortcuts is to press your Alt key while
on a particular tab. All the Alt key shortcuts appear as small indicators (see Figure 1.30).
For example, when you press Alt with the Home tab active, you can see that Alt+F will
access the Microsoft Office Access button.

O H ‘E, (“j, Table Toals Chapterl: Database [Access 2007) - Microsoft Acc... -gX

Home  Create  EtepalDats  DatabaceTools | Datachest @

ﬁ a7y tfvﬂ
= 27 Property Sheet ,_%1 ﬁ 5. B switchboard Manager a-g{,
= g l;r ] =

B =l 72 Object Dependencies 2] (5% Encrypt with Passward
Visual . || Relationships SQL Access Linked Table Make
Basic & L| Message Bar :‘F-j Server Database | Manager G8 AddHns - ACCDE
Macro Show/Hide Analyze Move Data Database Tools
All Tables » | « || 23 Table1
Tablel £ 1D - | Add New Field
B Table1: Table */ (New)

Record: 4 4 1of1 L % Mo Filter | [Search

Datasheet View | Num Lock (B &

FIGURE 1.30 If you press the Alt key on your keyboard, the Alt shortcuts appear as small
indicators.

Sometimes you are going to want extra screen real estate and will want to collapse the
ribbon so that only the active command tab appears. Microsoft Office Access 2007 makes
this quite easy. To collapse the ribbon, double-click the active command tab. Your applica-
tion window appears as in Figure 1.31. To open it again, simply click the tab you want to
activate.

Customizing the Quick Access Toolbar

As mentioned in the section “Working with the Quick Access Toolbar,” you can customize
the Quick Access toolbar. To do so, right-click the toolbar; a context-sensitive menu
appears (see Figure 1.32). Select Customize Quick Access Toolbar. The Access Options
dialog box appears with the Customization page selected (see Figure 1.33). The following
steps show you how to customize the Quick Access toolbar:

1. Use the Choose Commands From drop-down list to select the category of
commands from which you want to choose. For example, in Figure 1.34, the Create
commands are selected.
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FIGURE 1.31 Double-click the ribbon to collapse it.
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FIGURE 1.32 When you right-click the Quick Access toolbar, a context-sensitive menu
appears.
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FIGURE 1.33 The Customization page of the Access Options dialog box enables you to

customize the Quick Access toolbar.

2. Use the Customize Quick Access Toolbar drop-down list to determine whether your
changes will apply for all documents (databases) or for only the specific document

that you are working with.

3. Select a command from the list box on the left side of the dialog box and click Add
to add it to the list box on the right side of the dialog box. For example, in Figure
1.34, the Blank Form command has been added from the Create Tab options.

4. Use the up and down arrows on the right side of the dialog box to move the

command up or down within the list of existing commands.

5. After you add all the desired commands, click OK to complete the process. The
Quick Access toolbar now appears with the icons associated with the commands
that you added to the toolbar (see Figure 1.35).

TIP

If you want to reset the Quick Access toolbar to its default state, click the Reset

button on the Customization page of the Access Options dialog box.
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FIGURE 1.34 After you select Add, the command appears in the list box on the right side of
the dialog box.
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FIGURE 1.35 After you add three commands to the Quick Access toolbar, they appear next
to the existing toolbar buttons.
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Getting to Know the Navigation Pane

Microsoft has replaced the Database window with the Navigation Pane. The Navigation
Pane contains the names of all the objects in your database, including the forms, reports,
pages, macros, and modules that compose your database. In Figure 1.36, you can see that
the Contacts database is composed of one table, one query, two forms, and two reports.
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FIGURE 1.36 The Navigation Pane enables you to select and work with the appropriate data-
base object.

Applying a command to a database object is easy; simply right-click the object, and a
context-sensitive menu appears. For example, the context-sensitive menu associated with
the Contacts table enables you to open, design, import, export, delete, and perform other
important functionality necessary when administering a table (see Figure 1.37). Another
example is the context-sensitive menu that appears when you right-click a form. Notice
in Figure 1.38 that the options for a form are quite different from those for a table. They
include the ability to work with the form in various views; to export, rename, and delete
the form; as well as to view form properties.
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FIGURE 1.37 After you right-click a table, the context-sensitive menu enables you to perform

functionality associated with a table.
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FIGURE 1.38 After you right-click a form, the context-sensitive menu enables you to perform

functionality associated with a form.
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Working with Tabbed Documents

In Microsoft Office Access 2003, all open documents (forms, reports, and so on) appeared
on the taskbar. Microsoft has replaced this paradigm with that of tabbed documents.
When you have open forms, reports, and other objects, they appear as tabs on the ribbon
(see Figure 1.39). You can easily move from object to object by simply clicking each tab.
Notice in Figure 1.39 that three objects are open: Contact List, Contacts Extended, and
Contact Address Book. The Contact List form is currently the active tab.
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FIGURE 1.39 Each open document appears as a tab on the ribbon.

Showing or Hiding Document Tabs

If you prefer the older style of either viewing only one object at a time or of overlapping
windows that appear on the taskbar, you can change the behavior of Access by using
Access Options. Follow these steps to view only one object at a time:

1. Click the Microsoft Office button.

2. Select Access Options (see Figure 1.40). The Access Options dialog box appears.
3. Click Current Database. Your screen should appear as in Figure 1.41.

4. In the Application Options section, click Display Document Tabs to deselect it.
5

. Click OK to close the dialog box. You will receive a message indicating that you
must close and reopen the current database for the specified option to take effect.
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FIGURE 1.40 Access Options enables you to modify the behavior of Access and specific
databases.
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FIGURE 1.41 The Current Database options affect the behavior of a specific database.
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6. Close and reopen the database to see the changes take effect. Your screen should
now appear as in Figure 1.42. Notice that no tabs appear under the ribbon.

\ll &9 - Contads database : Database (Acces... | Table Tools - =X
Home Create External Data \ DatabaseTools | Datasheet @
) [T Property Sheet [ b (30 =4, [Efswitchboard Manager )=
45 Eﬁ " Object Dependencies 3 E""" ‘uj. V:JJ L'TEEH:ryntmthPa!swurd @
i S e o R e e
Show/Hide Analyze Move Data Database Tools
All Access Objects =)« ID -| Company | First Name v! Last Name vi E-mail Address v!
Tables o | -
O Contads #|  (New)
Queries 2
B Contacts Extended
Forms A
E contact Details
E contact List
Reports 3
@ contact Address Baak
@ contact Phone List
Record: M 4 [1of1 | ¥ M b [ & o Filter [[Search |4 »
Datashest View | Num Lock | |‘g.@,!g

FIGURE 1.42 After you close and reopen the database, no tabs appear under the ribbon.

Displaying Overlapping Windows
Another option is to display overlapping windows. Here are the steps involved:

1. Click the Microsoft Office button.

Select Access Options. The Access Options dialog box appears.
Click Current Database.

Click Overlapping Windows to select it.

Click OK to close the dialog box.

o o0 » w0 DN

Close and reopen the database to see the changes take effect. Your screen should
now appear as in Figure 1.43. Notice that no tabs appear under the ribbon.

NOTE

The Display Documents Tabs setting is a per-database setting. You must modify this
setting for each database. New databases created using Access 2007 show document
tabs by default. Databases created in earlier versions of Access use overlapping
windows by default.
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FIGURE 1.43 After you close and reopen the database, you can see each object as an over-
lapping window.

Exploring the New Status Bar

The status bar in Microsoft Office Access 2007 is similar to that of earlier versions of
Access but sports some new features. In addition to showing status messages, property
hints, progress indicators, and other features familiar to earlier versions of Access, the new
status bar enables you to modify the current view and to zoom. It also provides rich right-
click functionality.

You can quickly and easily modify the view you are working with by simply clicking the
appropriate tool in the lower-right corner of the status bar (see Figure 1.44). For example,
when a form is open, you can switch among Form view, Datasheet view, Layout view, and
Design view. When a table is open, you can switch among Datasheet view, PivotTable
view, PivotChart view, and Design view.

Another feature of the new status bar is the capability to adjust the zoom level to zoom in
or out. You do this by using the slider on the status bar.

Finally, the new status bar provides a host of commands that are available when you
right-click it. Notice in Figure 1.45 that you can perform commands such as changing the
Caps Lock setting, the Num Lock setting, and whether the data is filtered. You simply
click to select or deselect the appropriate setting.
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FIGURE 1.44 You can modify the view that you are working with by clicking the appropriate
tool on the status bar.
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FIGURE 1.45 When you right-click on the status bar, you can perform many commands.
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Showing or Hiding the Status Bar
Microsoft Office Access 2007 gives you the option of hiding or showing the status bar.
The following are the steps you must take to change the visibility of the status bar:

1. Click the Microsoft Office button.

Select Access Options. The Access Options dialog box appears.

Click Current Database.

Click within the Application Options section to deselect Display Status Bar.
Click OK to close the dialog box.
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Close and reopen the database. The status bar should no longer be visible (see
Figure 1.46).
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FIGURE 1.46 After you close and reopen the database, the status bar no longer appears.

Working with the Mini Toolbar

Microsoft Office Access 2007 offers many text formatting features. In earlier versions of
Access, formatting text required using a menu or displaying the formatting toolbar. The
mini toolbar enables you to easily access formatting features without having to use menus
or display a toolbar. Here’s how:

1. Select the text you want to change. (The text must be in a memo field using the rich
text feature.) The mini toolbar appears above the selected text (see Figure 1.47).
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FIGURE 1.47

After you select text, the mini toolbar appears above the selected text.

2. Click to select the appropriate formatting options (for example, bold).

3. Move your mouse pointer away from the mini toolbar. The mini toolbar fades away,

and the text appears with the selected formatting (see Figure 1.48).
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FIGURE 1.48

Notice that the word text in the Notes field is bold and italic.
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NOTE

If you don’t want to apply formatting to a selection, simply move your mouse pointer a
few pixels away from the toolbar, and the mini toolbar disappears.

NOTE

You can apply formatting only in specific situations, such as within a Memo field where
the Text Format property is set to Rich Text.

What’s New with Forms?

The number of new features available with forms in Access 2007 is so vast that I will
provide an overview here and then will supply the details in Chapter 5. The features new
to forms include the following:

» The ability to quickly create a form with Quick Create
» A new view called Layout view

» The ability to work with Stacked and Tabular layouts
» Split forms

» Alternating background colors

» New filtering features for form data

What’s New with Reports?
Reports also sport a plethora of new features. Many of the features are similar to those
provided for reports. They include the following:

» The ability to create a report with Quick Create

» A new view called Layout view

» The ability to work with Stacked and Tabular layouts

» New Group, Sort, and Totals features

The Exciting World of Pivot Tables and Pivot Charts

Access 2002, 2003, and 2007 enable the user to view any table, query, or form in
PivotTable or PivotChart view. Pivot tables and pivot charts enable users to easily perform
rather complex data analyses. This means that you can perform many of the data analysis
tasks once left to Microsoft Excel directly within Microsoft Access. Pivot tables and pivot
charts are available in subforms as well, and you can programmatically react to the events
that they raise.
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Other New Features Found in Access 2007

Microsoft Office Access 2007 includes greatly improved importing and exporting features.
For example, you can now export to PDF and XPS fields. You can also save your import-
ing and exporting specifications so that you can reuse them later. I cover these features in
Chapter 20, “Using External Data.”

Microsoft Office Access 2007 is tightly integrated with Microsoft Office Outlook 2007. You
can both collect and update data using Microsoft Office Outlook 2007. When you use the
new Data Collection feature, Microsoft Office Access 2007 can automatically create a
Microsoft Office InfoPath 2007 or HTML form. It can then embed that form in an email
message. You can then send it to selected Outlook contacts or even to contacts stored in
an Access database. When the recipient fills out the form and returns it, you can seam-
lessly store the resulting data in your Microsoft Office Access 2007 database.

In addition, Microsoft has completely revamped security in Microsoft Office Access 2007.
The User Security model has been completely eliminated in Access 2007, unless you keep
your database in the old Access file format (.mdb or .mde) and that database already has
user-level security applied. In other words, if you open a database created in an earlier
version of Access and that database already has security applied, Access 2007 will support
user-level security for that database. If you convert a database created in an earlier version
of Access to the Access 2007 file format, Access 2007 will strip all user-level security
settings from the database, and Access 2007 security will apply. You will learn much more
about security in Chapter 31, “Database Security Made Easy.”

What Happened to Replication?

Replication is not supported in Microsoft Office Access 2007, unless you keep your data-
base in the old Access file format. If you open an existing .mdb file where replication has
already been implemented, the replication will be supported. You can also use Access
2007 to replicate a database created in an earlier version of Access, as long as you do not
convert that database to the new file format.

You will not be able to convert a replicated database to the Access 2007 file format.
However, there is a solution, which involves manually re-creating the database in the
Access 2007 file format. You should do this only if you feel that the benefits afforded by
the Access 2007 file format outweigh the benefit received from replication. If you do
decide to manually re-create the database, you must first make sure that all hidden and
system objects are available. Then do the following:

1. Open the replica that you want to convert using the same version of Access in
which you created it.

Select Tools, Options.
Click the View tab. The Options dialog box appears, as in Figure 1.49.

In the Show section, select Hidden Objects and System Objects.

o > w0 N

Click OK to apply your settings and close the Options dialog box.
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FIGURE 1.49 The Options dialog box allows you to view hidden and system objects.

Re-Creating the Database
Next, you must manually re-create the database. Here’s how:

1. Create a blank Access 2007 database and open it.
2. Close the table called Tablel without saving it.
3. Click the External Data tab (see Figure 1.50).

Chapterl: Database (Access 2007) - Microsoft Access.
External Data

_—w

FIGURE 1.50 You use the External Data tab to import and export data.



54 CHAPTER 1 Access as a Development Tool

4. In the Import group, select Access. The Get External Data — Access Database dialog
box appears (see Figure 1.51).

Get External Data - Access Database HE

Select the source and destination of the data

Specify the source of the data,

Eille name:  [c:\DAT Al Clients|samsiMastering Access 2007 Desktop Development] Browse. ..
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(= Import tables, queries, forms, reports, macros, and modules into the current database.

If the specified object does not exist, Access will create it, If the specified object already exists, Access will append a number to the
name of the imported object, Changes made to source objects (including data in tables) will not be reflected in the current database,

" Link to the data source by creating a linked table.

Access will create a table that will maintain a link to the source data, Changes made to the data in Access will be reflected in the
source and vice versa, NOTE: IF the source database requires a password, the password will be stored with the linked table.

Of Cancel

FIGURE 1.51 The Get External Data — Access Database dialog box prompts you to locate the
database whose objects you are importing.

5. Browse to locate the replicated database, and then click Open.

6. In the Get External Data — Access Database dialog box, click Import Tables, Queries,
Forms, Reports, Macros, and Modules into the Current Database and then click OK.
The Import Objects dialog box appears (see Figure 1.52).
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Orders

Opti >>
Orders Status g—p E,

Privileges
Products

Purchase Order Details
Purchase Order Status
Purchase Orders

Sales Reports
Shippers

Strings

Suppliers

FIGURE 1.52 The Import Objects dialog box prompts you to select the objects you want to
import.
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7. Click to select the objects that you want to import into the new database. If you

want to import all objects, click Select All on each tab. Do not select any tables. You
will handle them separately.

8. Access prompts you to save your import steps. If you want to do so, click the Save

Import Steps check box, enter the required information (see Figure 1.53), and then
click Save Import.

Get External Data - Access Database [ 2] x]

Save Import Steps

Al objects were imported successfully.

Do you want ko save these import steps? This will allow you to quickly repeat the operation without using the wizard,

IV [save import steps}

Save ast [tmport-Chapz

Description: |

Create an Outlook Task,

IF you regularly repeat this saved operation, you can create an Outiook task that reminds you when It s time to repeat this operation,
The Outlook task will include a Run Import button that runs the import operation In Access.

" Create Qutlook Task

Hint: To create a recurring task, open the taskin Outlook and click the Recurrence button on the Task kab.

o D3 ok, e

FIGURE 1.53 Select Save Import if you plan to perform the import process again at a later time.

9. Open the replicated database in Access 2007.

10. Make sure that the s_GUID, s_Lineage, and s_Generation fields are visible. To do
this, right-click the top of the Navigation Pane and select Navigation Options. The
Navigation Options dialog box appears (see Figure 1.54).

21X

- Grouping Options
Click on @ Category to change the Category display order or to add groups
Categories Groups for Tables and Related Views™
Tables and Related Views IV Employees
Object Type [V Orders Status
Custom [ Products
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¥ Unrelated Objects
Add Ttem | Delete Ttem | Regemeltem | Add Group, | Belete Group, || Renzme Group,
- Display Options Open Objects with
I” | Show Hidden Objects [V [ ¢ Single-click (% Double-click |
™ Show Search Bar

oK Cancel

FIGURE 1.54 Use the Navigation Options dialog box to indicate that you want to display
system objects.
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11. Select Show System Obijects in the Display Options section. Click OK to close the
dialog box.

12. Create a Make Table query for each table in the database. The Make Table query will
take all the data in the old table and create a table in the new database with the
same data. If the s_GUID is a primary key that acts as a foreign key in other tables,
you must include the s_GUID field in the new table. There is no need to copy the
s_Lineage and s_Generation fields to the new table.

13. Run the Make Table queries. This will create the tables in the new database. It's
important to note that the new table will not inherit any of the field properties,
and it will not inherit the primary key setting from the original table.

14. In the new database, create the same index and primary key used in the replica’s
tables.

15. Create the necessary relationships for each table in the new database.

16. Save your new database.

What Happened to ADP Files?

Access Data Project (ADP) is also no longer supported in Microsoft Office Access 2007,
again unless you keep your database in the old Access file format. Although supported
with the old Access file format, it is probably best that you do not do any new develop-
ment with ADP files. If you have existing ADP files that are currently meeting your busi-
ness needs, you don’t need to rewrite them at this time. If you decide at some point to
make major changes to those existing applications, that is when you should consider
moving them to the new .accdb or .accde file format and rewriting their functionality as
necessary to take advantage of the new features available in Microsoft Office Access 2007
and eliminating the features specific to ADP files.

Additional Tips and Tricks

There are a few additional tips and tricks that you should be aware of when working with
Microsoft Office Access 2007. They include advanced Navigation Pane techniques and the
process of working with multi-valued fields. The following sections discuss each of these
topics in detail.

Advanced Navigation Pane Techniques

Microsoft Office Access 2007 sports some wonderful Navigation Pane techniques that you
should be aware of. These include the capability to create custom categories and groups,
show or hide the groups or objects in a category, and remove and restore objects in
custom groups. Let’s start with the process of creating custom categories. Here are the
steps involved:

1. Right-click the menu at the top of the Navigation Pane. A cascading menu appears
(see Figure 1.55).
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Paste
Mavigation Options..,
B | Search Bar

FIGURE 1.55 A cascading menu enables you to control the behavior of the Navigation Pane.

2. Select Navigation Options. The Navigation Options dialog box appears (see Figure 1.56).
3. Click Add Item to add a category. Your dialog box appears as in Figure 1.57.
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Orders Status

T

Products
Suppliers

=

¥

FIGURE 1.56 The Navigation Options dialog box enables you to manipulate important
features of the Navigation Pane.
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FIGURE 1.57 You can easily add a category to the Navigation Pane.

4. Type the name of the new category.
5. Use the up and down arrows to move the category up or down in the list.

6. Click OK to close the dialog box. If you left-click the Navigation Pane menu, you
will see your new category in the list (see Figure 1.58).
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FIGURE 1.58 After you create a custom category, you will see it in the list of available
categories.
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Adding Custom Groups to the Category

After you have created a custom category, you will want to add custom groups to it. Here
are the steps involved:

1. Right-click the menu at the top of the Navigation Pane and select Navigation
Options. The Navigation Options dialog box appears.

2. Click to select the category to which you want to add groups. In Figure 1.59,
Northwind Obijects is selected.

Navigation Options i 21x|
- Grouping Options

Click on a Category to change the Category display order or to add groups
Categories

Groups for "MNorthwind Objects™

Tables and Related Views [V Unassigned Objects
Object Type
Custom

Northwind Objects a* ¢

Add Item I Delete Item | Rename Item I Add Group Delete Group | Eenzme Group.

- Display Options

[~ Show Hidden Objects [~ Show System Objects

"Uuen Objects with
™ Show Search Bar

€ Singledick (% Doublegick |

oK Cancel I

FIGURE 1.59 Select the category to which you want to add groups.
3. Click the Add Group command button. A new group appears.
4. Type the name of the new group.

5. Continue adding new groups to the category. When you are finished, the
Navigation Options dialog box should appear as in Figure 1.60.
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FIGURE 1.60 After you add groups, they appear in the dialog box.
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6. Click OK to close the dialog box. The groups now appear within the category (see
Figure 1.61).

NOTE

You can create a maximum of 10 custom categories. Of course, you can rename or
delete categories at any time.
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FIGURE 1.61 After you close the dialog box, the new groups appear within the category.

Adding Objects to Custom Groups
You are now ready to add objects to your custom groups. Here’s how:

1. Click to select the category to which you want to add the new objects.

2. In the Unassigned Objects group, select the objects you want to include in your
custom group and then move them to the group. You can drag the items individu-
ally; hold down the Ctrl key and click and drag multiple items; or right-click one of
the selected items, point to Add to Group, and then click the name of the custom
group. Regardless of the method, Access adds the objects to the designated group.

NOTE

When you add a database object from the Unassigned Objects group to a custom
group, you are creating a shortcut to the object. If you remove the object from the
custom group, you are not removing the object. Instead, you are removing the shortcut
contained in the custom group.
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Hiding the Unassigned Objects Group

After you have added all your objects to custom groups, you might want to hide the
Unassigned Objects group. The process is quite simple:

1.

Right-click the menu at the top of the Navigation Pane and select Navigation
Options. The Navigation Options dialog box appears.

2. Click to select a category (for example, Northwind Obijects).

In the Groups for Category pane (see Figure 1.62), click to clear the Unassigned
Objects check box.

. Click OK to close the dialog box. The Unassigned Objects group no longer appears
(see Figure 1.63).

- Grouping Options
Click on a Category to change the Category display order or to add groups
Categories ‘Groups for "Northwind Objects™

 Tables and Related Views

¥ Northwind Forms

Object Type ¥ Northwind Reports
Custom ¥ Northwind Tables
Nor thwind Objects 2 & |7 Unas: j

[Ciear check boxto hide the group in the, Pane|

AddTtem | Delete Item Rgml!eml Add Group || Delt=Group || Rename Group

- Display Options Open Objects with
™ show Hidden Objects [~ Show System Objects (rm@m@d& ‘

I™ Show Search Bar
o | e |

FIGURE 1.62 Click to clear the Unassigned Objects check box.
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Exports List orXps G More E-mail Replies || SharePoint £ Discard Changes
Export Collect Data SharePaint Lists

3 Excel T3 XML File
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Imports | (08 SharePoint List [ More =

Import
Northwind Objects |«
Northwind Reports ¥
Northwind Tables ¥
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FIGURE 1.63 The Unassigned Objects group no longer appears.
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Creating a New Custom Group Containing an Object Found in an Existing Group
Another trick is to create a new custom group containing an object found in an existing
group. To complete this process, you must have a custom category and group containing
at least one item. Here’s the process:

1. Use the Navigation Pane to view the object you want to place in the new group.

2. Right-click the object and select Add to Group, New Group (see Figure 1.64). A new
group appears in the Navigation Pane (see Figure 1.65).

ﬁrﬂw' Customers : Database [Access 2007 (Beta]) - Microsoft Access - o X
- Home Create External Data Database Tools @
= |
5D
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L7 Sl -j'L T Text File
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8 Excel ML File
Saved Saved Excel SharePoint PDF

| ¢ Synchranize
2 =1 Reconnect All
Moveto "
Imports E-mail Replies || SharePoint [} Distard Changes
Impart Export Collect Data SharePoint Lists.

Dﬁsham?ulm List m Mare = || Exparts List or XPS % More ~
Northwind Objects =] «

Customer Orders Open

o

e

g3 Employee Details Layout View

2= Employee List 4 Q!!‘QL
g3 Employee Orders Export

E@ Order List Rename Shortcut

Northwind Reports Hide in this Group
Northwind Tables Remove

cut

Copy

fe i <

Paste

Add to group... 3 Narthwind Farms

[ View Properties Northwind Reports

Marthwind Tables

New Group...

Ready | Capslock Numlock |

FIGURE 1.64 You can right-click an object and immediately add it to a new group.

3. Enter a name for the new group.

4. Notice that the object you selected appears in the new group. Drag additional short-
cuts to the group as desired.

In addition to what you have learned thus far, you can also show or hide the groups and
objects in a category. In fact, you can show or hide some or all of the groups in a custom
category and some or all of the objects in a group. There are some important points to
remember:

» You can hide an object either via the Navigation Pane or via a property of the
object itself.

» You can completely hide objects or groups, or you can simply disable them.
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FIGURE 1.65 The new group appears in the Navigation Pane.

Completing the Process

Now that you know the details of showing or hiding groups and objects in a category,
here’s how you finish the process. To hide a group in a category, simply right-click the
title bar of the group that you want to hide and then select Hide from the context-
sensitive menu. To restore a hidden group to a category, follow these steps:

1. Right-click the menu bar at the top of the Navigation Pane and select Navigation
Options.

2. Click to select the category containing the hidden object.

3. In the Groups for Category list, click to select the check box next to the hidden
group.

4. Click OK. The group should now appear in the Navigation Pane.

Hiding an Object in Its Parent Group

At times you will want to hide an object in its parent group. All you need to do is right-
click the specific object that you want to hide and then select Hide. If you want to hide
an object from all categories and groups, follow these steps:

1. Right-click the object that you want to hide and select View Properties. The
Properties dialog box appears (see Figure 1.66).
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Customer List Properties [ x]

General |

Shortcutto Forms Custore List

Type: Shortcut

Description:

Created: 182007 4:21:46 PM
Modified: 1/8/2007 4:21:46 PM
Owner:  Admin

Attributes: [~ Fiidden

™ Disable Design ¥iew shorkcuts

0K | Cancel | Apply |

FIGURE 1.66 You use the Properties dialog box to hide an object.

2. Click the Hidden check box.

3. Click OK. You will no longer see the object in the Navigation Pane.

Restoring a Hidden Object
You are probably wondering how to restore an object after it is hidden. Here’s how:

1. Right-click the menu at the top of the Navigation Pane and select Navigation
Options from the shortcut menu.

2. Under Display Options, click Show Hidden Obijects.

3. Click OK to close the dialog box and return to the Navigation Pane. The Navigation
Pane shows all hidden objects as dimmed (see Figure 1.67).
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Export Collect Data SharePoint Lists
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Emplayez Orders Subform

Bt

Order List
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Northwind Tables
Northwind Special
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EARAEY
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FIGURE 1.67 The Navigation Pane shows all hidden objects as dimmed.
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4. If you hid the object from its parent group and category, right-click the object and
select Unhide. If you used the Hidden property to hide the object from all categories
and groups, right-click the object, select View Properties, and then clear the Hidden
check box.

You can easily add, remove, or rename an object in a custom group. If you want to delete
an item from a custom group, simply right-click the object and select Delete. This action
does not remove the object from the database; it simply removes the shortcut from the
custom group. The object will appear in the list of Unassigned Objects. You can then

add that object to another group. First, you must display the Unassigned Objects group.
Then click and drag the object to the appropriate group. Finally, if you want to rename an
object, simply right-click it and select Rename Shortcut. Type the new name for the short-
cut and press Enter.

Creating Multi-valued Fields

Another new feature available in Microsoft Office Access 2007 is the new multi-valued
field. As its name implies, a multi-valued field is a field that holds multiple values. You can
use this to represent a relationship between two tables. For example, an order table can
have a multi-valued field for the employee associated with the order, if that order can be
associated with multiple employees. When you use the drop-down list in the order to
select an employee, the list appears with check boxes. You can select multiple items in the
list and then click OK to close the list (see Figure 1.68).
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~ || Fleld  Fields  Column | =0 Rename |[[$ % o |Tad 5% Dependencies
Views Fields and Columns Data Type and Formatting Relationships
Northwind Objects v| « || 2 orders x|
P LESOmMERKICESUAe,  |a | OrderID - | Employees: - Employee -| Customer ~-| OrderDate -| Shippe+|
Employee Details L] 30 s 27 1/15/2006
o= Employee List 31|[0 cencini Andrew 4 1/20/2006|
Employee Orders Subform 32| 0 Freehafer Nancy 12 1/22/2006
Order List 33 Giussani Laura 8 1/30/2006
W Hellung-Larsen Anne
Northwind Reports v EL I & ] 4 2/6/2006
== otas an
i e 35 29 2/10/2006|
Northwind Tables 7 L O Neipper e f10/
B Customers 36 Sergienko Mariya 3 2/23/2006
g Employees a1 37)(0 Thorge Steven 6 3/6/2006)
B Employeest 38|\ zare Robert 28 3/10/2006
A Order Detalls = 39 |LL H s 3/22/2006
OK Cancel
a=] G L a0 10 3/24/2006
41 1 7 3/24/2006
e Orders Status L /24/
42 1 10 3/24/2006
e Producs — :
43 1 11 3/24/2006
4 Productsl =
o Produts aa 1 1 3/24/2006
o shippers i 45 1 28 4/7/2006
o= Suppliers 46 7 5 4/5/2006 ]
@ Supplierst w|[Record: 1 <[ToF46 | » ¥ i [ K o Filter | Search Kl »
Datasheet View | Mum Lock | |'ﬂ'@r‘¥

FIGURE 1.68 You can easily select multiple items in a multi-valued field.
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Multi-valued fields are appropriate for specific situations. One of those situations is when
you are using Microsoft Office Access 2007 to interface with data stored in Microsoft
Windows SharePoint 2007, and that list contains a field that uses one of the multi-valued
field types available in Windows SharePoint Services. Another situation is when you want
to purposely simplify the database design. Although this seems counter to basic database
design principles, it helps to understand that the Microsoft Office 2007 database engine
does not actually store the multiple values in a single field. It uses system tables to build
the relationship and then visually brings the data back together for the user. If you think
about it, you will realize that the relationship between the tables is actually a many-to-
many relationship. In this example, an order can be associated with multiple employees,
and each employee can be associated with multiple orders.

Multi-valued fields allow Microsoft Office Access 2007 and SharePoint 2007 to be tightly
integrated because using multi-valued fields in Access supports the equivalent field type
in SharePoint Services. This means that when you link to a SharePoint list containing a
multi-valued data type, Access creates a multi-valued data type locally. When you export
an Access table to SharePoint, multi-valued fields seamlessly port to SharePoint. In fact,
when you move an entire Access database to SharePoint, all the tables containing multi-
valued fields become field types available in Windows SharePoint Services.

You might still be wondering when it is appropriate to use multi-valued fields. The follow-
ing are some guidelines:

» When you want to link to a SharePoint list
» When you plan to export an Access table to a SharePoint site
» When you plan to move an Access database to a SharePoint site

» When you want to store a multi-valued selection from a small list of choices

Do not use multi-valued fields if you plan to upsize your data to Microsoft SQL Server
because SQL Server does not support multi-valued fields. Therefore, when you upsize
an Access database to SQL Server, the upsizing process will convert the multi-valued
field to an ntext (memo) field containing a delimited list of values.

Now that you know when you will want to create a multi-valued field, take a look at how
you create one:

1. Open the table that will contain the multi-valued field in Datasheet view.
2. Click the Datasheet tab.

3. Select Lookup Column from the Fields & Columns group. The Lookup Wizard
appears (see Figure 1.69).

4. Click to designate whether you want the lookup column to look up the values
in a table or a query, or whether you will type the values that you want. For this
example, opt to look up the values in a table or query and click Next.
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5. Select the table that you will use to populate the list (see Figure 1.70). Click Next.

6. Select the field(s) that you want to include in your lookup (see Figure 1.71). To
select each field, you must click it and then click the greater than button (>).
Click Next.

Lookup Wizard

This wizard creates a lookup column, which displays a list of values
wou can choose from. How do you want your lookup column to get
its values?

* iI want the lookup column to look up the values in a table or
iquery,

1 will type in the values that T want,

e T e = |

FIGURE 1.69 The Lookup Wizard assists with the process of creating a multi-value field.

Loakup Wizard

Which table or query should provide the values far your lookup
column?

Table: Customers_ImportErrors -
Table: Customers2
Table: CustomersHTML

: Emplovee Privileges

: Inventory Transaction Types
Table: Inventory Transactions
Table: Invoices LI

View
’:’?lablas " Queries (" Both ‘

Cancel I < Back I Next > | Einish |

FIGURE 1.70 Select the table that you will use to populate the list.

Lookup Wizard

Which fields contain the values you want included in your lookup
column? The fields you select become columns in your lockup
column,

Available Fields: Selected Fields:

- = First Name

>>

Home Phone
Mobie Phone LI
Fax Number e
City =l [

concel | | <Bsck | mewt> [ Ewer |

FIGURE 1.71 Select the fields that you want to include in your lookup.
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7. Designate the sort order for the items in the list (see Figure 1.72). Click Next.
8. Designate the width of each column (see Figure 1.73). Click Next.

In the last step of the wizard, Access prompts whether you want to allow multiple
values in the lookup (see Figure 1.74). Select the Allow Multiple Values check box
and click Finish. The resulting drop-down appears in Figure 1.75.

10. Save the table.

Lookup Wizard
What sort order do you want for the items in your list box?

You can sort records by up to four fields, in either ascending or descending order.

1 [estheme || Ascending |
2 [CEENE 0 | Ascendng |
s [ aswndng |
4 l—j Ascending I

cancel | | <gack | wea> | | Ensh |

FIGURE 1.72 Designate the sort order for the items in the list.

Lookup Wizard
How wide would you like the columns in your lookup column?

To adjust the width of a column, drag its right edge to the width you want, or double-click the
right edge of the column heading to get the best fit.

[V Hide key column (recommended)

Last Name First Name -
Cencini Andrew
Freehafer Nancy
Giussani Laura
Hellung-Larsen Anng
Kotas Jan
Neipper Michael
Sergienko Mariya .

cancel | <gack | wea> | | Ensh |

FIGURE 1.73 Designate the width of each column.

Lookup Wizard

What label would you liks for your lookup column?

Do you want to store multiple values For this lookup?

™ allow Multiple Values

Those are all the answers the wizard needs to create your lookup
column.

cancel |  <Back | wea> | Enwh |

FIGURE 1.74 Click to select the Allow Multiple Values check box.
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FIGURE 1.75 The completed multi-valued field enables you to select multiple items from
the list.

Exploring the Effect of Multi-valued Fields on Queries
There are a couple of issues that you need to know about multi-valued fields when
working with queries. To illustrate these items, follow these steps:

1. Open a database and click the Create tab.

2. Select Query Design from the Other group. The Show Table dialog box appears.
3. Select the table containing the multi-valued field and click Add.
4

Click Close to close the Show Table dialog box. Your screen should appear as shown
in Figure 1.76.

5. Click and drag the desired fields to the query grid. Make sure you select the multi-
valued field.

6. Click Run in the Results group. The results appear as in Figure 1.77. Notice that the
multi-valued field appears with all the selected items in one column, separated by
commas.

As an alternative, you can see the Employees field expanded so that each Employee

value appears on a separate row. To do this, simply change the field row to read
[Employees:].Value (see Figure 1.78). The Value property causes Access to display the
multi-valued field in expanded form so that each value appears in a separate row (see
Figure 1.79). Notice that for each order, the EmployeeID associated with that order appears
on a different row in the query result.
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FIGURE 1.76 After you close the Show Table dialog box, Access places you in Design view of
the query.
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FIGURE 1.77 The results appear with all the selected items in one column.
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FIGURE 1.78 Change the field row to read [Employees:].Value.
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FIGURE 1.79 Each employee appears in a different row for each order.
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Practical Examples: The Application Design for a
Computer Consulting Firm

Consider a hypothetical computer consulting firm that wishes to track its time and billing
with an Access application. First, look at the application from a design perspective.

The system will track client contacts and the projects associated with those clients. It will
enable the users to record all hours billed to, and expenses associated with, each client
and project. It will also let users track pertinent information about each employee or
subcontractor. I have based the tables in the system on the tables produced by the
Database Wizard. I modified them somewhat and changed their names to follow the
Reddick naming conventions. Twenty-one tables will be included in the system. You will
build some of these tables in Chapter 2. You can find all of them in the application data-
bases on the sample code CD-ROM:

» tblClients—This table contains all the pertinent information about each client; it’s
related to tblProjects, the table that will track the information about each project
associated with a client.

» tblClientAddresses—This table contains all addresses for each client; it’s related to
tblClients and tblAddressTypes.

» tblAddressTypes—This table is a lookup table. It contains all valid address types for
a client; it’s related to tblClientAddresses.

» tblClientPhones—This table contains all phone numbers for each client; it’s related
to tblClients and tb1lPhoneTypes.

» tblPhoneTypes—This table is a lookup table. It contains all valid phone types for a
client; it’s related to tb1ClientPhones.

» tblTerms—This table is a lookup table. It contains all valid payment terms for a
client; it’s related to tblClients.

» tblContactType—This table is a lookup table. It contains all valid contact types for a
client; it’s related to tblClients.

» tblProjects—This table holds all the pertinent information about each project;
it’s related to several other tables: th1Clients, tb1Payments, tb1Employees,
tblTimeCardHours, and tb1lTimeCardExpenses.

» tblTimeCardHours—This table is used to track the hours associated with each project
and employee; it’s related to tblProjects, tblTimeCards, and tblWorkCodes.

» tblPayments—This table is used to track all payments associated with a particular
project; it’s related to tblProjects and tblPaymentMethods.

» tblTimeCardExpenses—This table is used to track the expenses associated with each
project and employee; it’s related to tblProjects, tblTimeCards, and tblExpenseCodes.

» tblEmployees—This table is used to track employee information; it’s related to
tblTimeCards and tblProjects.
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» tblTimeCards—This table is used to track each employee’s hours; it’s actually a
bridge between the many-to-many relationship between Employees and Time Card
Expenses, as well as between Employees and Time Card Hours. It’s also related to
tblEmployees, tblTimeCardHours, and tblTimeCardExpenses.

» tblExpenseCodes—This table is a lookup table for valid expense codes; it's related
to tblTimeCardExpenses.

» tblWorkCodes—This table is a lookup table for valid work codes; it’s related to
tblTimeCardHours.

» tblPaymentMethods—This table is a lookup table for valid payment methods; it’s
related to tblPayments.

» tblCorrespondence—This table is used to track the correspondence related to a
project; it’s related to tblProjects and tblCorrespondenceTypes.

» tblCorrespondenceTypes—This table is a lookup table for valid correspondence
types; it’s related to tblCorrespondence.

» tblCompanyInfo—This table is a system table. It is used to store information about the
company. You can find this information on forms and reports throughout the system.

» tblErrorLog—This table is a system table. You use it to store runtime errors that occur.

» tblErrors—This table is a system table. You use it to store valid error codes and
descriptions.

The relationships among the tables are covered in more detail in Chapter 3, but they’re
also shown in Figure 1.80.
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FIGURE 1.80 Here are the relationships among tables in the time and billing system.
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Summary

Before you learn about the practical aspects of Access development, you need to under-
stand what Access is and how it fits into the application development world. Access is an
extremely powerful product with a variety of uses; you can find Access applications on
everything from home PCs to the desks of many corporate PC users going against enter-
prisewide client/server databases.

After you understand what Access is and what it does, you're ready to learn about its
many objects. Access applications are made up of tables, queries, forms, reports, macros,
modules, ribbons, relationships, and other objects. When designed properly, an Access
application effectively combines these objects to give the user a powerful, robust, and
useful application.



CHAPTER 2

What Every Developer
Needs to Know About
Databases and Tables

Why This Chapter Is Important

You might find it is useful to think of table design as
similar to the process of building a foundation for your
house. Just as a house with a faulty foundation will fall
over, an application with a poor table design will be diffi-
cult to build, maintain, and use. This chapter covers all the
ins and outs of table design in Access 2007. After reading
this chapter, you will be ready to build the other compo-
nents of your application, knowing that the tables you
design provide the application with a strong foundation.

Creating a New Database

In generic terms, a database stores a collection of informa-
tion. Access databases are composed of tables, queries,
forms, reports, data access pages, macros, and modules.
Each table within a database should contain information
about a particular subject. You use queries to extract
specific information from one or more tables. The forms
and reports provide a means of displaying your data.
Finally, macros and modules allow you to build an inte-
grated application.

When you are building an Access application, the first step
you must take is to perform the necessary analysis and
design steps. The section in Chapter 1 titled “How Do I Get
Started Developing an Access Application?” covers these
initial steps. After you have a design document in place,
you are ready to build the Access database. You can
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complete this process by basing your database on a template or by building the database
yourself from the ground up. The text that follows covers both of these options.

Creating a Database Using a Template

Getting started working with Microsoft Access is easy using the new database templates.
Each template is a different type of application, complete with the necessary tables, rela-
tionships, queries, forms, reports, and macros. In addition to the predefined templates
that ship with Microsoft Office Access 2007, templates are also available on Microsoft
Office Online. There, you can download the latest revisions to existing templates, as well
as any new templates that Microsoft has created. The following categories of templates are
available (see Figure 2.1):

» Business

» Education

» Personal
» Sample
@ i Oz} = Microsoft Access X

Template Categories
Featuring
Local Templates

‘ Getting Started with Microsoft Office Access

From Microsoft Office Online

New Blank Database a A
Business = M
| Education |
| | =
Persanal | Blank Database -
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| Lia.0ffice Online
‘ What's new in Access 20072
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- more powerful tools ta help
=t you quickly track, report, and 1|
b share information in a
- manageable environment,
Learn more about the new
features and improvements,
. Getthe [atest content while working in the
2007 Microsoft Office system
 Guide to Access 2007 User Interface Blank Database
, Organize all your objects using the new, Create a Microsoft Office Access database that doss
easy access Navigation Pane not contain any existing data or objects,
Mare on Office Online: Fie Name: LN
Training | Templates | Downloads Datahases. accd I
e C\DATA|Clients|sams|Mastering Access 2007 Desktop
Development =
4 I 4
—_—

Ready | Num Lock |

FIGURE 2.1  You can select the appropriate template category.

Building a Database Based on a Template
Here are the steps you take to build a new database based on a template:

1. Click the Microsoft Office button and select New. Your screen should appear as in
Figure 2.1.
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2. Click to select the category of template that you want to create. For example, in
Figure 2.2, Business is selected. All the appropriate templates appear.

3. Click to select the specific template that you want to use. Sales Pipeline is selected
in Figure 2.3.
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Business
Local Templates
From Microsoft Office Online -
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Education ” I
LI
Persanal I -
Sample »
ll .
Rssets Business account
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Contacts Customer service Blank Database
Create a Micrasoft Office ficcess database that does
not contain any existing data or objects.
=
"=}
CHDATAIClients\sams\Mastering Access 2007 Deskiap
Development 3
4 e ——
= ——————— =]
Ready Num Lock |

FIGURE 2.2 When you select a category of template, the appropriate templates appear.
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FIGURE 2.3 The Sales Pipeline template is available under the Business templates.
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4. Select the name and location of the new database. Notice that the database will
have the new file format (.accdb).

5. Click Download if the database is available on the Internet or click Create if the
template is available locally.

If you click Download, Access will download the template.

o

The new database appears, as shown in Figure 2.4.

N

You can now begin working with the database just as you would work with any
database.

®
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FIGURE 2.4 The new database appears with the Open Opportunities List open.

Creating a Database from Scratch

When none of the available databases that the templates generate give you what you
need, you will have to create your own database. To create a new database from scratch,

follow these steps:
1. Click the Microsoft Office button and select New.

2. Enter a filename for the new database in the File Name box on the right side of the
screen.

3. Click the Browse icon to select a drive or folder where you will place the database.
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4. Click OK to close the browse window.

5. Click the Create button.

Access creates a new blank database.
Database filenames have the following rules:

» Database names can contain up to 255 characters.

» Database names can contain spaces, but you should avoid special characters such as
asterisks, semicolons, commas, and so on.

» Access will assign the extension .accdb to the databases that you create.

Building a New Table

You can add a new table to an Access 2007 database in several ways: by building the table
from a spreadsheet-like format, designing the table from scratch, using a table template,
importing the table from another source, or linking to an external table. This chapter
discusses the process of building a table using a spreadsheet-like format, designing a table
from scratch, and using a table template; importing and linking are covered extensively
throughout this book.

Access 2007 natively supports the Access 2000, Access 2002, and Access 2003 file
formats so that you can read and write to Access 2000, Access 2002, and Access
2003 databases without converting the file format. It is important to note that if you
choose one of the earlier file formats, not all functionality will be available to you.

Designing a Table from Scratch

Designing tables from scratch offers flexibility and encourages good design principles.
This approach is almost always the best choice when you are creating a custom business
solution. To design a table from scratch, click to select the Create tab and then select
Table Design. The Table Design view window, pictured in Figure 2.5, appears. Follow these
steps:

1. Define each field in the table by typing its name in the Field Name column.

2. Tab to the Data Type column. Select the default field type, which is Text, or use the
drop-down combo box to select another field type. You can find details on which
field type is appropriate for your data in the “Selecting the Appropriate Field Type
for Your Data” section of this chapter. If you use the Field Builder, it sets a data type
value for you that you can modify.
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FIGURE 2.5 The Table Design view window enables you to create a table from scratch.

3. Tab to the Description column. What you type in this column appears on the status
bar when the user is entering data into the field. This column is also great for docu-
menting what data is actually stored in the field.

4. Continue entering fields. If you need to insert a field between two existing fields,
click the Insert Rows button on the ribbon. Access inserts the new field above the
field you were on. To delete a field, select it and click the Delete Rows button.

5. To save your work, click the Save tool on the Quick Access toolbar. The Save As
dialog box, shown in Figure 2.6, appears. Enter a table name and click OK. A dialog
box appears, recommending that you establish a primary key. Every table should
have a primary key. The section of this chapter titled “Using the All-Important
Primary Key” discusses the details of primary keys.

Save As

Table Name:

FIGURE 2.6 Use the Save As dialog box to name a table.
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The naming conventions for table names are similar to those for field names, except that
the standard for table names is that they should begin with the tag tbl. Chapter 1,
“Access as a Development Tool,” and Appendix A, “Naming Conventions,” (available for
download at www.samspublishing.com) cover the details of naming conventions.

Field names can be up to 64 characters long. For practical reasons, you should try to limit
them to 10-15 characters—enough to describe the field without making the name diffi-
cult to type.

Field names can include any combination of letters, numbers, spaces, and other charac-
ters, excluding periods, exclamation points, accents, and brackets. I recommend that you
stick to letters. Spaces in field names can be inconvenient when you’re building queries,
modules, and other database objects. Don’t be concerned that your users will see the field
names without the spaces. The Caption property of a field, discussed later in this chapter,
allows you to designate the text that Access displays for your users.

Field names cannot begin with leading spaces. As mentioned, field names shouldn’t
contain spaces, so this convention shouldn’t be a problem. Field names also cannot
include ASCII control characters (ASCII values O through 31).

Try not to duplicate property names, keywords, function names, or the names of other
Access objects when naming your fields. Although your code might work in some circum-
stances, you'll get unpredictable results in others.

To make a potential move to the client/server platform as painless as possible, you should
be aware that not all field types are supported by every back-end database. Furthermore,
most back-end databases impose stricter limits than Access does on the length of field
names and the characters that are valid in field names. To reduce the number of problems
you'll encounter if you migrate your tables to a back-end database server, you should
consider these issues when you’re naming the fields in your Access tables.

Adding descriptions to your table, query, form, report, macro, and module objects goes a
long way toward making your application self-documenting. This information helps you,
or anyone who modifies your application, to perform any required maintenance on the
application’s objects. Chapter 29, “Documenting Your Application,” covers the details of
documenting your application.

TIP

It is important to be aware how the field names you select affect the potential for
upsizing your tables to a client/server database. Database servers often have much
more stringent rules than Access does regarding the naming of fields. For example,
most back ends do not allow spaces in field names. Furthermore, most back ends
limit the length of object names to 30 characters or fewer. If you create Access field
names that cannot be upsized and later need to move your data to a back-end data-
base server, you will increase the amount of work involved in the upsizing process. The
reason is that you must modify any queries, forms, reports, macros, and modules that
use the invalid field names to reference the new field names when you move your
tables to a back-end database server.
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Selecting the Appropriate Field Type for Your Data

The data type you select for each field can greatly affect the performance and functional-
ity of your application. Several factors can influence your choice of data type for each
field in your table:

» The type of data that'’s stored in the field

» Whether the field’s contents need to be included in calculations
» Whether you need to sort the data in the field

» The way you want to sort the data in the field

» How important storage space is to you

The type of data you need to store in a field has the biggest influence on which data type
you select. For example, if you need to store numbers beginning with leading zeros, you
can’t select a Number field because Access ignores leading zeros entered into a Number field.
This rule affects data such as ZIP codes (some begin with leading zeros) and department
codes.

NOTE

If it is unimportant that leading zeros are stored in a field, and you simply need them
to appear on forms and reports, you can accomplish this by using the Format property
of the field. The “Working with Field Properties” section of this chapter covers the
Format property.

If the contents of a field need to be included in calculations, you must select a Number or
Currency data type. You can't perform calculations on the contents of fields defined with
the other data types. The only exception to this rule is the Date field, which can be
included in date/time calculations.

You also must consider whether you will sort or index the data in a field. You cannot sort
by OLE, Attachment, and Hyperlink fields, so don't select these field types if you must
sort or index the data in the field. Furthermore, you must think about the way you want
to sort the data. For example, in a Text field, Access would sort a set of numbers in the
order of their left most character, then the second character from the left, and so on (that
is, 1, 10, 100, 2, 20, 200) because Access sorts data in the Text field in a standard ASCII
sequence. On the other hand, Access would sort the numbers in a Number or Currency
field in ascending value order (that is, 1, 2, 10, 20, 100, 200). You might think you would
never want data sorted in a standard ASCII sequence, but sometimes it makes sense to
sort certain information, such as department codes, in this fashion. Access 2007 enables
you to sort or group based on a Memo field, but it performs the sorting or grouping based
only on the first 255 characters. Finally, you should consider how important disk space is
to you. Each field type takes up a different amount of storage space on your hard disk,
which could be a factor when you're selecting a data type for a field.
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Ten field types are available in Access: Text, Memo, Number, Date/Time, Currency,
AutoNumber, Yes/No, OLE Object, Attachment, and Hyperlink. Table 2.1 summarizes the
appropriate uses for each field type and the amount of storage space each type needs.

TABLE 2.1 Appropriate Uses and Storage Space for Access Field Types

Field Type Appropriate Uses Storage Space

Text Data containing text, a combination Based on what’s actually stored
of text and numbers, or numbers in the field; ranges from O to
that you don’t need to include in 255 bytes.
calculations. Examples are
names, addresses, department
codes, and phone numbers.

Memo Long text and numeric strings. Ranges from O to 65,536 bytes.
Examples are notes and descriptions.

Number Data that’s included in calculations 1, 2, 4, or 8 bytes, depending
(excluding money). Examples are ages, on the field size selected (or 16
codes (such as employee ID), or bytes for replication ID).
payment methods.

Date/Time Dates and times. Examples are date 8 bytes.
ordered and birth date.

Currency Currency values. Examples are 8 bytes.
amount due and price.

AutoNumber Unique sequential or random numbers. 4 bytes (16 bytes for
Examples are invoice numbers and replication D).
project numbers.

Yes/No Fields that contain one of two values 1 bit.
(yes/no, true/false). Sample uses are
indicating bills paid and tenure status.

OLE Object Objects such as Word documents 0 bytes to 1 gigabyte, depending
or Excel. on what’s stored within the field

spreadsheets. Examples are
employee reviews and budgets.

Attachment Images, spreadsheet files, documents, Varies depending on what’s
charts, and other types of supported stored within the field.
files.

Hyperlink Text, or a combination of text and 0 to 2,048 bytes for each of the

Lookup Wizard

numbers, stored as text and used as a
hyperlink for a web address (URL) or a
UNC path. Examples are web pages or
network files.

Used to create a field that allows the
user to select a value from another
table or from a list of values via a
combo box that the wizard helps to
define for you.

three parts that compose the
address (up to 64,000
characters total).

4 bytes generally required;

it needs the same storage size
as the primary key for the
lookup field.
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NOTE

The Hyperlink field type contains a hyperlink object. The hyperlink object consists of
three parts. The first part is called the display text; it's the text that appears in the field
or control. The second part is the actual file path (UNC) or page (URL) the field is refer-
ring to. The third part is the subaddress, a location within the file or page.

The most difficult part of selecting a field type is in knowing which type is best in each
situation. The following detailed descriptions of each field type and when you should use
them should help you with this process.

Text Fields: The Most Common Field Type

Most fields are Text fields. Many developers don’t realize that it’s best to use Text fields
for any numbers not used in calculations. Examples are phone numbers, part numbers,
and ZIP codes. Although the default size for a Text field is 50 characters, you can store up
to 255 characters in a Text field. Because Access allocates disk space dynamically, a large
field size doesn’t use hard disk space, but you can improve performance if you allocate the
smallest field size possible. You use the FieldSize property to control the maximum
number of characters allowed in a Text field.

Memo Fields: For Those Long Notes and Comments

Memo fields can store up to 65,536 characters of text, which can hold up to 16 pages of text
for each record. Memo fields are excellent for any types of notes you want to store with
table data. Remember, you can sort by a Memo field under Access 2007.

Number Fields: For When You Need to Calculate++

You use Number fields to store data that you must include in calculations. If you must
include currency amounts in calculations, or if your calculations require the highest degree
of accuracy, you should use a Currency field rather than a Number field. The Number field is
actually several types of fields in one because Access 2007 offers seven sizes of numeric
fields. Byte can store integers from 0-255, Integer can hold whole numbers from -32768
through 32767, and Long Integer can hold whole numbers ranging from less than -2
billion to just over 2 billion. Although all three of these sizes offer excellent performance,
each type requires an increasingly larger amount of storage space. Two of the other
numeric field sizes, Single and Double, offer floating decimal points and, therefore, much
slower performance. Single can hold fractional numbers to seven significant digits; Double
extends the precision to 14 significant digits. Decimal is a numeric data type introduced
with Access 2002. The Decimal data type allows storage of very large numbers and provides
decimal precision up to 28 digits! The final size, Replication ID, supplies a unique identi-
fier required by the data synchronization process (available with the .MDB file format).

Date/Time Fields: Tracking When Things Happened

You use the Date/Time field type to store valid dates and times. Date/Time fields allow you
to perform date calculations and make sure dates and times are always sorted properly.
Access actually stores the date or time internally as an 8-byte floating-point number. It
represents time as a fraction of a day.
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NOTE

Access reflects in your data any date and time settings you establish in the Windows
Control Panel. For example, if you modify the Short Date style in Regional Settings
within the Control Panel, your forms, reports, and datasheets will immediately reflect
those changes.

Currency Fields: Storing Money

The Currency field type is a special type of number field you use when you are storing
currency values in a table. Currency fields prevent rounding off data during calculations.
They hold 15 digits of whole dollars, plus accuracy to the hundredths of a cent. Although
very accurate, this type of field is quite slow to process.

NOTE

Access reflects in your data any changes to the currency format made in the Windows
Control Panel. Of course, Access doesn’t automatically perform any actual conversion
of currency amounts. As with dates, if you modify the currency symbol in Regional
Settings within the Control Panel, your forms, reports, and datasheets will immediately
reflect those changes.

AutoNumber Fields: For Unique Record ldentifiers

Access automatically generates AutoNumber field values when the user adds a record. In
earlier versions of Access, counter values had to be sequential. The AutoNumber field type in
Access 2007 can be either sequential or random. The random assignment is useful when
several users are adding records offline because it’s unlikely that Access will assign the same
random value to two records. A special type of AutoNumber field is a Replication ID. This
randomly produced unique number helps with the replication process (available with the
.MDB file format) by generating unique identifiers used to synchronize database replicas.

You should note a few important points about sequential AutoNumber fields. If a user
deletes a record from a table, its unique number is lost forever. Likewise, if a user adds a
record and cancels the action, the unique counter value for that record is lost forever. If
this behavior is unacceptable, you can generate your own counter values.

TIP

As with field names, if you plan to upsize your Access database to a client/server data-
base, you must be cognizant of the field types that you select. For example, Access
exports AutoNumber fields as Long Integers. Because some non-Microsoft database
servers do not support autonumbering, you have to create an insert trigger on the
server that provides the next key value. You also can achieve autonumbering by using
form-level events, but this is not desirable because the database engine will not enforce
the numbering if other applications access the data. If you are upsizing to Microsoft SQL
Server, the Upsizing Wizard for Access 2007 converts all AutoNumber fields to

Identity fields (the SQL Server equivalent of AutoNumber).
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Yes/No Fields: When One of Two Answers Is Correct

You should use Yes/No fields to store a logical true or false. What's actually stored in the field
is -1 for Yes, 0 for No, or Null for no specific choice. The display format for the field deter-
mines what the user actually sees (normally Yes/No, True/False, On/0ff, or a third option—
Null—if you set the TripleState property of the associated control on a form to True).
Yes/No fields work efficiently for any data that can have only a true or false value. They
not only limit the user to valid choices, but they also take up only one bit of storage space.

OLE Object Fields: The Place to Store Just About Anything

Microsoft designed OLE Object fields to hold data from any object linking and embed-
ding (OLE) server application registered in Windows, including spreadsheets, word
processing documents, sound, and video. There are many business uses for OLE Object
fields, such as storing resumes, employee reviews, budgets, or videos. However, in many
cases, it is more efficient to use a Hyperlink field to store a link to the document rather
than store the document itself in an OLE Object field.

Attachment Fields: Storing Several Files in a Single Field

Using the attachment field type, you can store multiple attachments in a single field.
Those attachments can even be of various types. For example, you can use an Excel
spreadsheet and a Word document in a single field. Attachment fields are meant to replace
their predecessor, OLE Object fields. With OLE Object fields, Access stored the bitmap of
the object in the Access database. This caused database bloat. Access stores the data in
Attachment fields much more efficiently.

There are additional benefits of Attachment fields. For example, Access renders image files
and displays the program icon associated with other file types. If a field contains a photo,
spreadsheet, and Word document, Access will display the image and will present application
icons for the other objects. Access compresses the objects as it stores them, unless those files
are compressed natively. Finally, you can manipulate attachments programmatically!

There are also some other things about Attachment fields that you should be aware of.
You can attach a maximum of 2GB of data per database, and each attachment must be
less than 256MB in size. You must use the Attachments dialog box (see Figure 2.7) to add,
edit, and manage attachments, unless you manage them programmatically.

Attachments

Attachments (Double-click to open)

Remove:
Qpen
SEVE AS...

Saye All...

oK Cancel

ELELLE

FIGURE 2.7 You use the Attachments dialog box to manage your attachments.
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Hyperlink Fields: Your Link to the Internet

You use Hyperlink fields to store uniform resource locator addresses (URLs), which are
links to web pages on the Internet or on an intranet, or Universal Naming Convention
paths (UNCs), which are links to a file location path. Access breaks the Hyperlink field
type into three parts:

» What the user sees

» The URL or UNC

» A subaddress, such as a range name or bookmark

After the user places an entry in a Hyperlink field, the entry serves as a direct link to the
file or page it’s referring to. I cover the Hyperlink field type in more detail later in this
chapter, in the section “Using Access Tables with the Internet.”

Working with Field Properties

After you have added fields to your table, you need to customize their properties. Field
properties let you control how Access stores data as well as what data the user can enter
into the field. The available properties differ depending on which field type you select.
You will find the most comprehensive list of properties under the Text field type (see
Figure 2.8). The following sections describe each field property.
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FIGURE 2.8 Field properties available for a Text field.
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Field Size: Limiting What’s Entered into a Field

The first property is Field Size, available for Text and Number fields only. As mentioned
previously, it’s best to set the Field Size property to the smallest value possible. For
Number fields, a small size means lower storage requirements and faster performance.

Build a table with the following fields and types:

CompanylD: AutoNumber
CompanyName: Text
State: Text
PhoneNumber: Text
ContactDate: Date/Time

CreditLimit: Currency

1. To set the Field Size property of the State field to two characters, click anywhere
in the field and then type 2 in the Field Size property.

2. Switch to Datasheet view. Access prompts you to save the table. Name it
tblCustomers. Because you have not assigned a primary key, Access prompts you to
do so. When you try to enter data into the State field, notice that you can enter
only two characters.

NOTE

You can find this example, and all others in this chapter, in the CHAP2TryIt.ACCDB file
included on the book’s sample code CD-ROM. Refer to this file if you want to verify
that your table structures are correct.

Format: Determining How Data Is Displayed

The second property is Format, available for all but OLE Object fields and Attachment
fields. It allows you to specify how Access displays your data. Access lets you select from
predefined formats or create your own custom formats. The available formats differ,
depending on the field’s data type. For example, with Access you can select from a variety
of Date/Time formats, including Short Date (7/7/07); Long Date (Saturday, July 7, 2007);
Short Time (7:17); and Long Time (7:17:11AM). The formats for a Currency field include
Ccurrency ($1,767.25); Fixed (1767.25); and Standard (1,767.25).

Set the Format property of the ContactDate field to Medium Date. Switch to Datasheet
view and enter some dates in different formats, such as 07/04/07 and July 4, 2007. Notice
that, no matter how you enter the dates, as soon as you tab away from the field, they
appear in the format dd-mmm-yyyy as 04-Jul-07.
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NOTE

The behavior of the Short Date and Long Date formats is dictated by the Regional
Options designated in the Control Panel.

TIP

Access 2007 supports Multiple Undo and Multiple Redo actions. You can undo and
redo multiple actions in Design view for Microsoft Database (MDB) tables and queries,
ACCDB forms, reports, data access pages, macros, and modules. This feature allows
you to roll forward or roll back your changes in Design view in a similar fashion to
working with documents under Microsoft Word or Excel.

TIP

The shortcut keys Ctrl+>, Ctrl+. (period), Ctrl+<, and Ctrl+, (comma) allow you to easily
toggle between the various table views. Ctrl+> and Ctrl+. (period) take you to the next
view. Ctrl+< and Ctrl+, (comma) take you to the previous view.

Input Mask: Determining What Data Goes into a Field

Another important property is Input Mask, available for Text, Number, Date/Time, and
Currency fields. The Format property affects how Access displays data, but the Input Mask
property controls what data Access stores in a field. You can use the Input Mask property
to control, on a character-by-character basis, what type of character (numeric, alphanu-
meric, and so on) Access can store and whether Access requires a particular character. The
Input Mask Wizard, shown in Figure 2.9, helps you create commonly used input masks
for Text and Date fields only. To access the Input Mask Wizard, click the button to the
right of the Input Mask field.

Input Mask Wizard

Which input mask matches how you want data to look?

To see how a selected mask works, use the Try Tt box.
To change the Input Mask list, click the Edit List button.
Input Mask:

B831-86-7180
98052-6399
Extension 63215
Password ekttt
Lonag Time 1:12:00 PM ll

Edit List | Cancel | < Back | Next > I Finish |

FIGURE 2.9 The Input Mask Wizard helps you enter an input mask.
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NOTE

The Input Mask Wizard is available only if you selected the Additional Wizards compo-
nent during setup. If you did not, Access prompts you to install the option on the fly
the first time you use it.

For example, the input mask 000-00-0000; ;_ (converted to 000\ -00\ -0000; ;_ as soon as
you tab away from the property) forces the entry of a valid Social Security number.
Everything that precedes the first semicolon designates the actual mask. The zeros force
the entry of the digits 0 through 9. The dashes are literals that appear within the control
as the user enters data. The character you enter between the first and second semicolon
determines whether Access stores the literal characters (the dashes in this case) in the
field. If you enter a 0 in this position, Access stores the literal characters in the field; if
you enter a 1 or leave this position blank, Access does not store the literal characters. The
final position (after the second semicolon) indicates what character Access displays to
indicate the space where the user types the next character (in this case, the underscore).

Here’s a more detailed example: In the mask \ (999") "000\-0000; ;_, the first backslash
causes the character that follows it (the open parenthesis) to display as a literal. The three
nines allow the user to enter optional numbers or spaces. Access displays the close paren-
thesis and space within the quotation marks as literals. The first three zeros require values
0 through 9. Access displays the dash that follows the next backslash as a literal. It then
requires that the user enter four additional numbers. The two semicolons have nothing
between them, so Access does not store the literal characters in the field. The second
semicolon is followed by an underscore, so Access displays an underscore to indicate the
space where the user types the next character.

Use the Input Mask Wizard to add a mask for the PhoneNumber field, which you should
have set up as a Text field. The steps are as follows:

1. Click anywhere in the PhoneNumber field and then click the Input Mask property.
2. Click the ellipsis to the right of the Input Mask property.

3. Select Phone Number from the list of available masks and choose not to store the
literal characters in the field when the wizard asks “How do you want to store the
data?”

4. Switch to Datasheet view and enter a phone number. Notice how your cursor skips
over the literal characters. Try leaving the area code blank; Access should allow you
to do this.

5. Now try to enter a letter in any position. Access should prohibit you from doing
this.

6. Try to leave any character from the seven-digit phone number blank. Access
shouldn’t let you do this, either.
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TIP

When you use an input mask, the user is always in Overtype mode. This behavior is a
feature of the product and is not a feature that you can alter.

Caption: A Great Timesaver

The next available property is Caption. The text placed in this property becomes the
caption for fields in Datasheet view. Access also uses the contents of the Caption property
as the caption for the attached label added to data-bound controls when you add them to
forms and reports. The Caption property becomes important whenever you name your
fields without spaces. Whatever is in the Caption property overrides the field name for
use in Datasheet view, on forms, and on reports.

NOTE

The term data-bound control refers to a control that is bound to a field in a table or
query. The term attached label refers to the label attached to a data-bound control.

TIP

It's important to set the Caption property for fields before you build any forms or
reports that use them. When you produce a form or report, Access looks at the current
caption. If you add or modify the caption at a later time, Access does not modify
captions for that field on existing forms and reports.

Default Value: Saving Data Entry Time

Another important property is the Default Value property, used to specify the default
value that Access will place in the field when the user adds new records to the table.
Default values, which can be either text or expressions, can save the data entry person a
lot of time. However, Access in no way uses them to validate what the user enters into

[V
=gl
D
o
o

TIP

Access automatically carries default values into any queries and forms containing the
field. Unlike what happens with the Caption property, this occurs whether you created
the default value before or after you created the query or form.

TIP

If you plan to upsize your Access database to a client/server database, you must be
aware that default values are not always moved to the server, even if the server
supports them. You can set up default values directly on the server, but these values
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do not automatically appear when the user adds new records to the table unless the
user saves the record without adding data to the field containing the default value. As
in autonumbering, you can implement default values at the form level, with the same
drawbacks. If you use the Upsizing Wizard for Access 2007 to move the data to
Microsoft SQL Server, Access exports default values to your server database if it can
convert them to a constant value or to T-SQL (Transact SQL).

Enter the following default values for the State, ContactDate, and CreditLimit fields:

State: CA
ContactDate: =Date()
CreditLimit: 1000

Switch to Datasheet view and add a new record. Notice that default values appear for the
State, ContactDate, and CreditLimit fields. You can override these defaults, if you want.

NOTE

Date() is a built-in Visual Basic for Applications (VBA) function that returns the current
date. When used as a default value for a field, Access enters the current date into the
field when the user adds a new row to the table.

Validation Rule: Controlling What the User Enters in a Field

The Default Value property suggests a value to the user, but the validation Rule prop-
erty actually limits what the user can place in the field. The user cannot violate validation
rules; the database engine strictly enforces them. As with the Default Value property, this
property can contain either text or a valid Access expression, but you cannot include user-
defined functions in the validation Rule property. You also can’t include references to
forms, queries, or tables in the validation Rule property.

TIP

If you set the Validation Rule property but not the Validation Text property
(covered in the next section), Access automatically displays a standard error message
whenever the user violates the validation rule. To display a custom message, you must
enter your message text in the Validation Text property.

TIP

If you plan to upsize your Access database to a database server, you should be aware
that you cannot always easily export validation rules to the server. You must some-
times re-create them using triggers on the server. No Access-defined error messages
are displayed when a server validation rule is violated. Your application should be
coded to provide the appropriate error messages. You can also perform validation
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rules at the form level, but they are not enforced if the data is accessed by other
means. If you use the Upsizing Wizard for Access 2007 to move the data to Microsoft
SQL Server, the wizard exports the validation rules to the server database.

Add the following validation rules to the fields in your table. (Access will place quotation
marks around the state abbreviations as soon as you tab away from the property.)

State: In (CA, AZ, NY, MA, UT)
ContactDate: <= Date()
CreditLimit: Between @ And 5000

1. Switch to Datasheet view. If the table already contains data, when you save your
changes, the message shown in Figure 2.10 appears.

NOTE

In this example, the expression <= Date() is used to limit the value entered into the
field to a date that is on or before the current date. Because the Date() expression
always returns the current date, the validation rule applies whether the user is adding
a new row or is modifying an existing row.

Microsoft Office Access

Data integrity rules have been changed; existing data may not be valid for

‘j the new rules.
L This process may take a long time. Do you want the existing data to be tested with the
new rules?

Yes o I Cancel I

FIGURE 2.10 The message box asking whether you want to validate existing data.

If you select Yes, Access tries to validate all existing data using the new rules. If any

errors are found, you're notified that errors occurred, but you aren’t informed of the
offending records (see Figure 2.11). You have to build a query to find all the records
violating the new rules.

If you select No, Access doesn't try to validate your existing data, and you aren’t
warned of any problems.

Microsoft Dffice Access

Existing data violates the new setting for the '¥alidation Rule® property for
field ‘CreditLimit."

1 } Do you want to keep testing with the new setting?

L * To keep the new setting and continue testing, click Yes,
* To revert to the old setting and continue testing, click No.
* To stop testing, click Cancel,

Yes No I Cancel I

FIGURE 2.11 A warning that all data did not validate successfully.
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2. After you have entered Datasheet view, try to enter an invalid state in the State
field; you should see the message box displayed in Figure 2.12. As you can see, this
isn’t the friendliest message, which is why you should create a custom message by
using the Validation Text property.

Microsoft Office Access

One or more values are prohibited by the validation rule Tn
1] ("CA","AZ", "NY" "MA", "LIT")' set For ‘Copy OF thiCustomers, State', Enter a value that
: the expression for this field can accept.

Heb

FIGURE 2.12 The message displayed when a validation rule is violated, and no validation
text has been entered.

TIP

Validation rules entered at a table level are automatically applied to forms and queries
built from the table. This occurs whether the rule was entered before or after the query
or form was built. If you create a validation rule for a field, Access won’t allow Null
values to be entered in the field, which means the field can’t be left blank. If you want
to allow the field to be left Null, you must add the Null value to the validation
expression:

In (CA, AZ, NY, MA, UT) or Is Null

Validation Text: Providing Error Messages to the User

Use the validation Text property to specify the error message users see when they
violate the validation rule. The validation Text property must contain text; expressions
aren’t valid in this property.

Add the following to the validation Text properties of the State, ContactDate, and
CreditLimit fields:

State: The State Must Be CA, AZ, NY, MA, or UT

ContactDate: The Contact Date Must Be On or Before Today

CreditLimit: The Credit Limit Must Be Between @ and 5000

Try entering invalid values for each of the three fields and observe the error messages.

Required: Making the User Enter a Value

The Required property is very important: It determines whether you require that a value
be entered into a field. This property is useful for foreign key fields, when you want to
make sure data is entered into the field. It’s also useful for any field containing informa-
tion that’s needed for business reasons (company name, for example).
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NOTE

A foreign key field is a field that is looked up in another table. For example, in the case
of a Customers table and an Orders table, both might contain a CustomerID field. In
the Customers table, the CustomerID is the primary key field. In the Orders table, the
CustomerID is the foreign key field because its value is looked up in the Customers
table.

Set the Required property of the CompanyName and PhoneNumber fields to Yes. Switch to
Datasheet view and try to add a new record, leaving the CompanyName and PhoneNumber
fields blank. Make sure you enter a value for at least one of the other fields in the record.
When you try to move off the record, the error message shown in Figure 2.13 appears.

Microsoft Dffice Access

! } You must enter a value in the 'thiCustomers. CompanyMame' Field.

FIGURE 2.13 A message appears when you leave blank a field that has the Required
property set to Yes.

Allow Zero Length: Accommodating Situations with
Nonexistent Data

The Allow Zero Length property is similar to the Required property. Use it to determine
whether you allow the user to enter a zero-length string (""). A zero-length string isn’t the
same as a Null (which represents the absence of an entry); a zero-length string indicates
that the data doesn’t exist for that particular field. For example, a foreign employee might
not have a Social Security number. When you enter a zero-length string, the data entry
person can indicate that the Social Security number doesn't exist.

Add a new field called ContactName and set its Required property to Yes. Try to add a new
record and enter two quotation marks ("") in the ContactName field. You should not get
an error message because, in Access 2007, the Allow Zero Length property defaults to
Yes. Your zero-length string will appear blank when you move off the field. Return to the
Design view of the table. Change the setting for the Allow Zero Length property to No.
Go back to Datasheet view and once again enter two quotation marks in the ContactName
field. This time you should not be successful. You should get the error message shown in
Figure 2.14.

Microsoft Dffice Access

! } Field 'thiCustomers. ContactName' cannot be a zero-length string,

beb |

FIGURE 2.14 The result of entering "" when the Allow Zero Length property is set to No.
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CAUTION

In previous versions of Access, the default setting for the Allow Zero Length prop-
erty was No. Under Access 2002, Access 2003, and Access 2007, Microsoft has
changed this default setting to Yes. Pay close attention to this default behavior, espe-
cially if you're accustomed to working with prior releases of the product.

TIP

Don’t forget that if you want to cancel changes to the current field, press Esc once. To
abandon all changes to a record, press Esc twice.

TIP

The Required and Allow Zero Length properties interact with each other. If the
Required property is set to Yes and the Allow Zero Length property is set to No,
you're being as strict as possible with your users. Not only must they enter a value,
but that value can’t be a zero-length string.

If the Required property is set to Yes and the Allow Zero Length property is set to
Yes, you're requiring users to enter a value, but that value can be a zero-length string.
However, if the Required property is set to No and the Allow Zero Length property
is set to No, you're allowing users to leave the field Null (blank) but not allowing them
to enter a zero-length string.

Finally, if you set the Required property to No and the Allow Zero Length property
to Yes, you're being as lenient as possible with your users. In this case, they can leave
the field Null or enter a zero-length string.

Indexed: Speeding Up Searches

You use indexes to improve performance when the user searches a field. Although it’s
generally best to include too many indexes rather than too few, indexes do have down-
sides (see the next Tip). A general rule is to provide indexes for all fields regularly used in
searching and sorting, and as criteria for queries.

Set the Indexed property of the CompanyName, ContactName, and State fields to Yes -
(Duplicates OK). Click the Indexes button in the Show/Hide group on the Design tab of
the ribbon. Your screen should look like the one in Figure 2.15.

To create non-primary-key, multifield indexes, you must use the Indexes window. You
create an index with one name and more than one field. See Figure 2.15, which shows an
index called StateByCredit that’s based on the combination of the CreditLimit and
State fields. Notice that only the first field in the index has an index name. The second
field, State, appears on the line below the first field but doesn’t have an index name.
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£ Indexes: thiCustomers
Index Name
CompanyName
ContactName
stateByCredit]

Field Name | Sort Order
CompanyName Ascending
ContactName Ascending
CreditLimit Ascending
State Ascending

e

Index Properties

Primary No
Unique No The name for this index. Each index can use up
Ignore Nulls No to 10 fields.

FIGURE 2.15

The Indexes window shows you all the indexes defined for a table.

Indexes speed up searching, sorting, and grouping data. The downside is that they take
up hard disk space and slow down the process of editing, adding, and deleting data.
Although the benefits of indexing outweigh the detriments in most cases, you should not
index every field in each table. Create indexes only for fields, or combinations of fields,
on which the user will search or sort. Do not create indexes for fields that contain highly
repetitive data, such as a field that can contain only two different values. Finally, never
index Yes/No fields. They are only 1 bit in storage size; furthermore, they apply to the
previous rule in that they can take on only one of two values. For these reasons, indexes
offer no benefits with Yes/No fields.

TIP

Indexes are equally important on a database server. When you are upsizing an Access
database to a non-Microsoft server, no indexes are created. You must re-create all
indexes on the back-end database server. If your database server is running Microsoft
SQL Server, you can use the Access Upsizing Wizard for Access 2007 to upsize your
Access database. This tool creates indexes for server tables in the place where the
indexes exist in your Access tables.

Unicode Compression: Compressing Your Data

Another important property is Unicode Compression. The Unicode Compression property
applies to Text and Memo fields only. You use this property to designate whether you want
the data in the field to be compressed using Unicode compression. Prior to Access 2000,
data was stored in the double-byte character set (DBCS) format, which was designed to
store character data for certain languages such as Chinese. With Access 2000 and higher,
all character data is stored in the Unicode 2-byte representation format. Although this
format requires more space for each character (2 bytes, rather than 1 byte), the Unicode
Compression property allows the data to be compressed, if possible. If the character set
being used allows compression and the Unicode Compression property is set to Yes, the
data in the column is stored in a compressed format.
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Using the All-Important Primary Key

The most important index in a table is called the Primary Key index; it ensures unique-
ness of the fields that make up the index and also gives the table a default order. You
must set a primary key for the fields on the “one” side of a one-to-many relationship. To
create a Primary Key index, select the fields you want to establish as the primary key and
then click the Primary Key button on the ribbon.

Figure 2.16 shows the tblCustomers table with a Primary Key index based on the
CompanyID field. Notice that the Index Name of the field designated as the primary key of
the table is called PrimaryKey. Note that the Primary and Unique properties for this index
are both set to Yes (True).

£4 Indexes: thiCustomers i
Index Name Field Name Sort Order 2
P Primarykey CompanylD | Ascending d@
CompanyName CompanyName Ascending
ContactName ContactName Ascending
State State Ascending
-
Index Properties
Primary =]
IL;':\IDQ:::NUH: Le; If Yes, this index is the primary key,

FIGURE 2.16 A Primary Key index based on the CompanyID field.

Working with the Lookup Feature

Using the Lookup Wizard, you can instruct a field to look up its values in another table
or query or from a fixed list of values. You can also display the list of valid values in a
combo or list box. A lookup is generally created from the foreign key (the “many” side) to
the primary key (the “one” side) of a one-to-many relationship.

You can invoke the Lookup Wizard by selecting Lookup Wizard from the list of data types
for the field. The first wizard dialog box asks whether you want to look up the values in a
table or query or whether you want to input the values (see Figure 2.17). I recommend that
you always look up the values in a table or query; this makes your application easier to
maintain. The second wizard dialog box asks you to indicate the table or query used to
look up the values (see Figure 2.18). Select a table or query and click Next to open the
third wizard dialog box. This step of the Lookup Wizard asks you which field in the table
or query will be used for the lookup (see Figure 2.19). The fourth step of the Lookup
Wizard asks you the sort order you want for your list. The fifth step, shown in Figure 2.20,
gives you the opportunity to control the width of the columns in your combo or list box.

TIP

To work through the preceding example, you can use the Chap2.ACCMDB sample data-
base file. All the lookup tables have already been added to the sample database.
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Loakup Wizard

This wizard creates a lookup column, which displays a list of values
you can choose from. How do you want your lookup column to get
its values?

¥ T want the lookup column to ook up the values in a table or
iquery,

C Lwil type in the values that I want,

Cancel I < Back I Next > | Einish |

FIGURE 2.17 The first step of the Lookup Wizard asks you for the source of the values.

Lookup Wizard

Which table or query should provide the values For your lookup
column?

Table: thiCustomers
Table: thiorders

View
’;-‘Lables ¢ Queries " Both

Cancel I < Back I Next > | Finish |

FIGURE 2.18 In the second step of the Lookup Wizard, you select the table or query whose
data will appear in the drop-down.

Lookup Wizard
Which fields contain the values you want included in your lookup
calumn? The fields you select become columns in your lookup
column,
Available Fields: Selected Fields:
| [Stateabbr
>3
<
<<|
Cancel I < Back I Next > | Finish |

FIGURE 2.19 In the third step of the Lookup Wizard, you designate the field that Access will
use for the lookup.
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Lookup Wizard
How wide would you like the columns in your lookup column?

To adjust the width of a column, drag ts right edge to the width you want, or double-click the
right edge of the column heading to get the best fit,

[+ Hide key column (recommended)

StateMame
byrizona
| California
|| Massachusetts
| |New York
| Utah

Cancel | < Back | Mext > | Einish |

FIGURE 2.20 In the fifth step of the Lookup Wizard, you can adjust the column widths.

NOTE

If you select more than one field for your lookup and one is a key column, such as an
ID, the Hide Key Column check box appears. You should leave this box checked; it
automatically hides the key column in the lookup, even though the result will be bound
to the key field.

Finally, the wizard lets you specify a title for your lookup column. When you click Finish,
Access will prompt you to save the table, and the wizard will fill in all the appropriate
properties; they appear on the Lookup tab of the field (see Figure 2.21). The Display
Control property is set to Combo Box, indicating that the valid values will be displayed in
a combo box. This occurs whether the user is in Datasheet view or in a form. The Row
Source Type indicates that the source for the combo box is a table or query, and the Row
Source shows the actual SQL Select statement used to populate the combo box. Other
properties show the column in the combo box that is bound to data, the number of
columns in the combo box, the width of the combo box, and the width of each column
in the combo box. These properties are covered in more detail in Chapter 5, “What Every
Developer Needs to Know About Forms.” You can modify the SQL statement for the
combo box later, if necessary.

NOTE

In my opinion, the lookup feature is more of a hindrance than a help. After you invoke
the lookup feature, you and your users will no longer have easy access to the under-
lying numeric values stored in the foreign key field. You will see only the lookup value
displayed in the combo box. This makes troubleshooting application problems very
difficult.

The main advantage of the lookup feature is that it facilitates the process of building
forms by automatically adding a combo box to a form whenever a field with a lookup is
placed on a form. Personally, | find it so easy to build a combo box on a form that | do
not find the lookup feature to be much of a timesaver. After evaluating the pros and cons
of this user-related feature, | opted to eliminate it from the applications that | build.
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(o H9 ™ = Microsaft Access Table Tools == o
Home Create External Data Database Tools Design @
l@ X = Sealnsert Rows gl =7
| v =
L, fei) L"E' =¥ Delete Rows - e
Wiew Primary Builder TestWalidation Property Indexes
- Key Rules @lookup Column Sheet
Views Toals Show/Hide
5 o x
@ Security Wamning  Certain content in the database has been disabled Options.
»
| = toicustomers -=X
Field Name Data Type Description =
7 | companylD AutoNumber B
CompanyName Text
state] Text
Phanahliimhar Tavt X
Field Properties
o General lﬂﬂkuﬂl
ﬁ Display Contral Combo Box
2 Row Source Type Table/Query
o Row Source SELECT thiStates,StateAbbr FROM thiStates ORDER
® Bound Column 1L
2| Column Count 1
5 Column Heads Na A field name can be up to 64 characters long,
Column Widths iyl including spaces, Press F1for help on field
List Rows 8 HEInLES
List Width kg
Limit To List No
Allow Walue List Edits Nao
List Ttems Edit Form
Show Only Row Source* No
Design view, Ff = Switch panes, F1= Help, | Num Lack |25 @ [

FIGURE 2.21 The field properties set by the Lookup Wizard.

Working with Table Properties

In addition to field properties, you can specify properties that apply to a table as a whole.
To access the table properties, click the Property Sheet button on the ribbon while in a
table’s Design view. The available table properties are shown in Figure 2.22. The
Description property is used mainly for documentation purposes. The Default View
property designates the view in which the table appears when the user first opens it. The
Validation Rule property specifies validations that must occur at a record level, instead
of a field level. For example, credit limits might differ depending on what state a
customer is in. In that case, what's entered in one field depends on the value in another
field. When you enter a table-level validation rule, it doesn’t matter in what order the
user enters the data. A table-level validation rule ensures that the proper dependency
between fields is enforced. The validation rule might look something like this:

[State] In ("CA","NY") And [CreditLimit]<=2500 Or _
[State] In ("MA","AZ") And [CreditLimit]<=3500 Or _
[State] Not In ("CA", "NY", "MA", "AZ")

This validation rule requires a credit limit of $2,500 or less for applicants in California
and New York and a limit of $3,500 or less for applicants in Massachusetts and Arizona,
but it doesn’t specify a credit limit for residents of any other states. Table-level validation
rules can’t be in conflict with field-level validation rules.
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FIGURE 2.22 Viewing the available table properties.

The validation Text property determines the message that appears when the user
violates the validation rule. If this property is left blank, a default message appears.

You use the Filter property to indicate a subset of records that appear in a datasheet,
form, or query. You use the Order By property to specify a default order for the records.
The Filter and Order By properties aren’t generally applied as properties of a table.

The Subdatasheet Name property identifies the name of a table used as a drill-down. If
this property is set to Auto, the drill-down table is automatically detected based on rela-
tionships established in the database. The Link Child Fields and Link Master Fields
properties are implemented to designate the fields that are used to link the current table
with the table specified in the Subdatasheet Name property. These properties should be
left blank when Auto is selected for the Subdatasheet Name. You use the Subdatasheet
Height property to specify the maximum height of the subdatasheet and the
Subdatasheet Expanded property to designate whether the subdatasheet is automatically
displayed in an expanded state.

The Orientation property determines the layout direction for the table when it is
displayed. The default setting for USA English is obviously Left-to-Right. This property
is language-specific, and the Right-to-Left setting is available only if you are using a
language version of Microsoft Access that supports right-to-left language displays. Arabic
and Hebrew are examples of right-to-left languages. By installing the Microsoft Office
Multilanguage Pack and the Microsoft Office Proofing Tools for a specific language, and
by enabling the specific right-to-left language under the Microsoft Office Language
Settings, you can also turn on right-to-left support.
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Using Indexes to Improve Performance

As previously mentioned, indexes can help you improve your application’s performance.
You should create indexes on any fields you sort, group, join, or set criteria for, unless those
fields contain highly repetitive data. Queries can greatly benefit from indexes, especially
when indexes are created for fields included in your criteria, fields used to order the query,
and fields used to join two tables that are not permanently related but are joined in a query.
In fact, you should always create indexes for fields on both sides of a join. If your users are
using the Find dialog box, indexes can help reduce the search time. Remember, the down-
sides to indexes are the disk space they require and the amount of time it takes to update
them when adding, deleting, and updating records. You should always perform benchmarks
with your own applications, but you will probably find indexes helpful in many situations.

NOTE

When you establish a relationship between two tables, an index for the table on the
“many” side of the relationship (the foreign key field) is automatically created. For
example, if you relate tb10rders to tb1lCustomers based on the CustomerID field, an
internal index is automatically created for the CustomerID field in the tblOrders table.
You therefore don’t need to explicitly create a foreign key index. Relationships are
covered in Chapter 3, “Relationships: Your Key to Data Integrity.”

Using Access Tables with the Internet

Microsoft has made it easier to develop Internet-aware applications by including the
Hyperlink field type and by allowing users to save table data as HTML. The Hyperlink field
type lets your users easily store UNC or URL addresses within their tables. The ability to
save table data as HTML makes it easy for you or your users to publish table data on an
Internet or intranet site. The sections that follow cover these features.

The Hyperlink Field Type

When you use the Hyperlink field type, your users can store a different UNC or URL address
for each record in the table. Although you can type a different UNC or URL address directly
into a field, it’s much easier to enter the address by using the Insert Hyperlink dialog box (see
Figure 2.23). Here, users can graphically browse hyperlink addresses and subaddresses, and the
address is entered automatically when they exit the dialog box. To invoke the Insert Hyperlink
dialog box, right-click the Hyperlink field and then select Hyperlink, Edit Hyperlink.

The Text to Display text box is used to enter the text the user will see when viewing the
field data in Datasheet view, in a form, or on a report. The hyperlink can be to any of the

following:
» An existing file or web page
» Another object in the current database
» A new data access page
>

An email address
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Insert Hyperlink [2]
Link to: Text to display: | ScreenTip... |
@ Lookin: II:' Chapter 2 j 3 Q L3|
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{&] tbiProjects.html
E-mal Address || prowsed  |[2] thiProjects.xml
Pages 2] thlProjects.xsd

Folder Chap2Trylt.mdb

Recent
Files

Address: I\ =1

OF Cancel |

FIGURE 2.23 With the Insert Hyperlink dialog box, users can select or create a hyperlink
object for the field.

To select an existing file or web page, click the appropriate Link To icon and either type

the file or web page name, or select it from the list of Recent Files, Browsed Pages, or the
Current Folder. The Browse for File button is used to browse for an existing file, and the

Browse the Web button is used to browse for an existing web page.

To link to an object in the current database, click the appropriate Link To icon. Click a
plus (+) sign to expand the list of tables, queries, forms, reports, pages, macros, or
modules. Then click the database object to which you want to link.

To link to a new data access page that you create, click the appropriate Link To icon.
Enter the name of the new page and designate whether you want to edit the new page
now or later.

To designate an email address you want to link to, click the appropriate Link To icon.
Enter the email address and subject, or select from the list of recently used email
addresses.

After all the required information has been entered, the link is established, and the hyper-
link is entered in the field. If a UNC was entered, clicking the hyperlink invokes the appli-
cation associated with the file. The selected file is opened, and the user is placed in the
part of the document designated in the subaddress. If a URL is entered, and the user is
logged on to the Internet or connected to her company’s intranet, she is taken directly to
the designated page. If the user isn’t currently connected to the Internet or an intranet,
the Connect To dialog box appears, allowing her to log on to the appropriate network.

Saving Table Data as HTML

Table data can be easily saved as HTML so that it can be published on an Internet or
intranet site. You can save a file as HTML by using the File, Export menu item. The steps
are as follows:

1. Click within the Navigation Pane to select the table you want to export.

2. Click to select the External Data tab.
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3. Click the More drop-down in the Export group.
4. Select HTML Document from the drop-down menu. The Export - HTML Document
dialog box appears (see Figure 2.24).

Export - HTML Document ﬂ

Select the destination for the data you want to export

Specify the destination file name and format.

Eile name:  [:ipATA\Clisntslsams|Mastering Access 2002 Daskiop Development|Complsted Databasss|Chapter | Browse... |

Specify export options.

I~ Export data with formatting and layout.
Select this option to preserve most formatting and layout information when exporting a table, query, Form, or report.

" | Open the destination file after the esport operationis complete.
Select this aption ta view the results of the expart aperation, This aption is available anly when you export Farmatted data,

™| Export only the selected records.

Select this option to export only the selected records. This option is only available when you export Formatted data and have records
selected,

Ok I Cancel |

FIGURE 2.24 The Export — HTML Document dialog box allows you to select the name and
location for the exported file.

5. Click Browse to select a name and location for the .htm file. The File Save dialog box
appears.

6. Provide a filename and location and then click Save. Access returns you to the
Export — HTML Document dialog box.

7. Specify the export options as desired.

8. Click OK. The HTML Output Options dialog box appears. Here, you can select
an HTML template and designate the type of encoding that you want to use for
the file.

9. Click OK. If you opted to open the destination file after the export operation is
complete, the exported document appears in your browser (see Figure 2.25). Figure
2.26 displays the underlying HTML that you can edit using any HTML editor.

10. The final step of the wizard asks if you want to save your export steps. If you do,
click the Save Export Steps check box.

11. Click Close to complete the process.
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FIGURE 2.25 Viewing an HTML document in a browser after a table was saved as HTML.
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<HTML> —
<HEAD>

<META HITP-EQUIV="Content-Type” COHNTEHT="text/html;charset=vindows-1252">
<TITLE>tblCustomers</TITLE>

</HEAD>

<BODY>
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Calibri™ COLOR=#000000>
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</TR>

</ THEAD >

<TBODY>
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FIGURE 2.26 Viewing the source HTML for the exported document.
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NOTE

Building applications for the Internet is covered extensively in Alison Balter’s Mastering
Access 2002 Enterprise Development.

Saving Table Data as XML

Access 2007 allows you to export your data to XML and to import data from XML. Using
either code or the Access user interface to export XML data, you can generate data (XML),
schema (XSD), and presentation (XSL) files. Although in-depth coverage of Access and
XML is included in Alison Balter’s Mastering Access 2002 Enterprise Development, this section
provides you with basic information about the import and export processes. To export a
table to XML, follow these steps:

1. Select the table you want to export.

2. Click to select the External Data tab.

3. Click the More drop-down in the Export group.
4

. Select XML File from the drop-down menu. The Export - XML Document dialog
box appears.

5. Click Browse to select a name and location for the .xml file. The File Save dialog box
appears.

6. Provide a filename and location and then click Save. Access returns you to the
Export - XML Document dialog box.

7. Click OK. The Export XML dialog box appears. Here, you designate whether you
want to export data, schema of the data, and the presentation of your data (see
Figure 2.27).

Export XML [x]

Select what information will be exported
[V Data (xML)
[V schema of the data (XSD)
I~ Presentation of your data (x5L)

More Options. .. | oK I Cancel |

FIGURE 2.27 The Export XML dialog box allows you to specify what XML documents you
want to generate as part of the export process.

8. Click OK. Access generates the appropriate files.

9. The final step of the wizard asks if you want to save your export steps. If you do,
click the Save Export Steps check box.

Figure 2.28 displays the underlying XML that you can edit using any XML editor.
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FIGURE 2.28 Viewing the XML generated when you save a table as XML.

Just as you can export data to XML, you can import XML data into Access. To import
XML data into an Access table, follow these steps:

1. Click to select the External Data tab.
2. Click the Import XML file button in the Import group.

3. Click Browse to select the file you want to import and click Import. The File Open
dialog box appears.

4. Select the file you want to import and click Open. Access returns you to the Get
External Data — XML File dialog box.

5. Click OK to perform the import. The Import XML dialog box appears (see Figure 2.29).

TImport XML [2]]

& Tables oK |
- thiCustomers
Cancel
Help
Transform...

r~Import Options
" Structure Only

(% Structure and Data

€ fippend Data to Existing Table(s)

FIGURE 2.29 The Import XML dialog box allows you to designate options used for the import
process.
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6. Indicate whether you want to import the structure only, the structure and data, or
append data to existing table(s).

7. Click OK to continue. Access completes the import process.

Viewing Object Dependencies

Sometimes you will need to know what objects depend on a particular table. Here’s how
this process works:

1. Click to open the Navigation Pane drop-down and select Tables and Related Views.
The first time you perform this task for a database, a dialog box appears, prompting
you to update object dependency information for the database (see Figure 2.30).
After you click OK, Access updates the dependency information for the database and
displays each table along with the objects that depend on it (see Figure 2.31).

Microsoft Dffice Access [ x]

You have selected “Tables and Related Yiews" as the way
nh]ectsin medntnbasa. Access needs to uptma Infnrmntinnnnuh]m
) Cr This will take some time for large

/ databases.

FIGURE 2.30 The first time you attempt to display object dependencies within a database,
Access prompts you to update dependency information for that database.

\ H9-™ ‘J b Morthwind App : Database (Access 2007) - Microsoft Access -8Xx
@ Home | Create External Data Database Tools. (7]

All Tables
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= Sales Analysis

Top Ten Orders by Sales A...
Active Orders Subform for ..,
Customer Details
Customer List

Customers

Order Details

Sales Analysis Form
Customer Address Book
Customer Phone Book

Invoice
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Monthly Sales Report
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FIGURE 2.31 Access displays each table, along with the objects that depend on it.
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2. By default, the Object Dependencies window shows you the objects that depend on
the selected object. You can click the Objects That I Depend On button to view the
objects that the selected object depends on.

3. You can click the node of an item to drill down to additional dependencies. Because
we have not established relationships between the tables, and this database contains
no queries, forms, or reports that are based on the tables in the database, no depen-
dencies yet exist. If you practice this exercise on the Northwind database, you will
find the results to be much more interesting.

4. Close the Object Dependencies window when you are finished viewing and working
with object dependencies.

Examining Database Specifications
and Limitations

Databases have a number of specifications and limitations that you should be aware of.
Fortunately, you will generally not find them too restricting. They are listed in Table 2.2.

TABLE 2.2 Table Specifications and Limitations

Item Limitation
Number of objects in a database 32,768
Number of modules in a database 1,000
(includes all Has Module=Yes)

Number of characters in an object name 64
Number of characters in a password 20
Number of characters in a username or group name 20
Number of concurrent users 255

Examining Table Specifications and Limitations

Tables have a number of specifications and limitations as well. Although you will gener-
ally not find them restricting, you should keep them in mind. They are listed in Table 2.3.

TABLE 2.3 Table Specifications and Limitations

Item Limitation

Number of characters in a table name 64

Number of characters in a field name 64

Number of fields in a table 255

Number of open tables 2048; the actual number is less

because of tables opened internally
by Microsoft Access
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TABLE 2.3 Continued

Item Limitation

Table size 2 gigabytes minus the space needed
for system objects

Number of characters in a Text field 255

Number of characters in a Memo field 65,535 when entering data through

the user interface; 1 gigabyte of
character storage when entering data
programmatically

Size of an OLE Object field 1 gigabyte
Number of indexes in a table 32
Number of fields in an index 10
Number of characters in a validation message 255
Number of characters in a validation rule 2,048

Number of characters in a table or field description 255

Number of characters in a record 2,000
(excluding Memo and OLE Object fields)
Number of characters in a field property setting 255

You also can save table data under the XML format.

Practical Examples: Designing the Tables Needed
for a Computer Consulting Firm’s Time and Billing
Application

Create a new database and try designing a few of the tables needed by a computer
consulting firm’s time and billing application. You will build tblClients and tblProjects
tables. The main table for the application, tb1Clients, will be used to track the key infor-
mation about each client. The second table, tblProjects, will hold all the key informa-
tion users need to store for the projects they’re working on for each client. Table 2.4
shows the field names, data types, and sizes for each field in tb1Clients. You should
include indexes for all fields except Notes. Table 2.5 shows the properties that need to

be set for these fields. Table 2.6 shows the fields, data types, and sizes for the fields in
tblProjects, and Table 2.7 shows the properties that need to be set for these fields. You
should include indexes for all fields except ProjectDescription.

TABLE 2.4 Field Names, Data Types, and Sizes for the Fields in tb1Clients

Field Name Data Type Size
ClientID AutoNumber Long Integer (Stored as 4)
CompanyName Text 50

ContactFirstName Text 30
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TABLE 2.4 Continued

Field Name Data Type Size

ContactLastName Text 50

ContactTitle Text 50

ContactTypelD Number Long Integer (Stored as 4)
ReferredBy Text 30

AssociatedWith Text 30

IntroDate Date/Time Stored as 8

DefaultRate Currency Stored as 8

Notes Memo —

Miles Number Long Integer (Stored as 4)
TermTypelID Number Long Integer (Stored as 4)
HomePage Hyperlink —

TABLE 2.5 Properties That Need to Be Set for the Fields in tb1Clients

Field Name Property Value

ClientID Caption Client ID

ClientID Set as primary key —

CompanyName Caption Company Name

CompanyName Required Yes

ContactFirstName Caption Contact First Name

ContactLastName Caption Contact Last Name

ContactTitle Caption Contact Title

ContactTypelD Caption Contact Type ID

ReferredBy Caption Referred By

AssociatedWith Caption Associated With

IntroDate Input Mask 99/99/0000

IntroDate Caption Default Value Intro DatelIntroDate=Date()

IntroDate Validation Rule <=Date()

IntroDate Validation Text Date Entered Must Be On Or
Before Today

IntroDate Required Yes

DefaultRate Caption Default Rate

DefaultRate Default Value 125

DefaultRate Validation Rule Between 75 and 150

DefaultRate Validation Text Rate Must Be Between 75 and 150

DefaultRate Format Currency

Miles Validation Rule >=0Q

Miles Validation Text Miles Must Be Greater Than or

Equal to Zero
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TABLE 2.5 Continued

Field Name Property Value
TermTypeID Caption Term Type ID
HomePage Caption Home Page

TABLE 2.6 Field Names, Data Types, and Sizes for the Fields in tb1Projects

Field Name Data Type Size

ProjectID AutoNumber Long Integer (Stored as 4)
ProjectName Text 50

ProjectDescription Memo —

ClientID Number Long Integer (Stored as 4)
PurchaseOrderNumber Text 30
ProjectTotalEstimate Currency 8

EmployeelD Number Long Integer (Stored as 4)
ProjectBeginDate Date/Time Stored as 8
ProjectEndDate Date/Time Stored as 8

TABLE 2.7 Properties That Need to Be Set for the Fields in tblProjects

Field Name Property Value
ProjectID Caption Project ID
ProjectID Set as primary key —
ProjectName Caption Project Name
ProjectName Required Yes
ProjectDescription Caption Project Description
ClientID Caption Client ID
ClientID Default Value Remove default value of O
ClientID Required Yes
PurchaseOrderNumber Caption Purchase Order Number
ProjectTotalEstimate Caption Project Total Estimate
ProjectTotalEstimate Format Currency
EmployeelD Caption Employee ID
ProjectBeginDate Input Mask 99/99/0000
ProjectBeginDate Caption Project Begin
DateProjectEndDate

Input Mask 99/99/0000
ProjectEndDate Caption Project End Date

The rest of the tables needed by the time and billing application are listed in Appendix B,
“Table Structures,” which is downloadable at www.samspublishing.com. The finished
table structures can be found in CHAP2.ACCDB. You can find this file, and all files referred
to in this book, on the book’s sample code CD-ROM.


www.samspublishing.com
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Summary

Tables are the foundation for your application. A poorly designed table structure can
render an otherwise well-designed application useless. This chapter began by walking you
through several methods for creating tables. It then discussed theoretical issues, such as
selecting the correct field type and effectively using field properties. Each property, and its
intended use, was discussed in detail. Finally, table properties and indexes were covered.
After reading this chapter, you should be ready to harness the many features that the
Access table designer has to offer.



CHAPTER 3

Relationships: Your Key
to Data Integrity

Why This Chapter Is Important

A relationship exists between two tables when one or more
key fields from one table are matched to one or more key
fields in another table. The fields in both tables usually
have the same name, data type, and size. Relationships are
a necessary by-product of the data normalization process.
Data normalization, which was introduced in Chapter 1,
“Access as a Development Tool,” and is covered in addi-
tional detail in this chapter, is the process of eliminating
duplicate information from your system by splitting infor-
mation into several tables, each containing a unique value
(primary key). Although data normalization brings many
benefits, you need to relate your application’s tables to
each other so that your users can view the data in the
system as a single entity. After you define relationships
between tables, you can build queries, forms, and reports
that combine information from multiple tables. In this
way, you can reap all the benefits of data normalization
while ensuring that your system provides users with all the
information they need.

Introduction to Relational
Database Design

Many people believe Access is such a simple product to use
that database design is something they don’t need to worry
about. I couldn’t disagree more! Just as a house without a
foundation will fall over, a database with poorly designed
tables and relationships will fail to meet the needs of its
users.

IN THIS CHAPTER

» Why This Chapter Is Important

» Introduction to Relational
Database Design

» Establishing Relationships in
Access

» Establishing Referential
Integrity

» Looking at the Benefits of
Relationships

» Examining Indexes and
Relationships

» Practical Examples:
Establishing the Relationships
Between the Tables Included in
the Time and Billing Database
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The History of Relational Database Design

Dr. E. E Codd first introduced formal relational database design in 1969 while he was at
IBM. Relational theory, which is based on set theory, applies to both databases and data-
base applications. Codd developed 12 rules that determine how well an application and
its data adhere to the relational model. Since Codd first conceived these 12 rules, the
number of rules has expanded into the hundreds. (Don’t worry; you need to learn only a
few of them!)

You should be happy to learn that, although not perfect as an application development
environment, Microsoft Access measures up quite well as a relational database system.

Goals of Relational Database Design

The number one goal of relational database design is to, as closely as possible, develop a
database that models some real-world system. This involves breaking the real-world
system into tables and fields and determining how the tables relate to each other.
Although on the surface this task might appear to be trivial, it can be an extremely
cumbersome process to translate a real-world system into tables and fields.

A properly designed database has many benefits. The processes of adding, editing, delet-
ing, and retrieving table data are greatly facilitated by a properly designed database. In
addition, reports are easier to build. Most importantly, the database becomes easy to
modify and maintain.

Rules of Relational Database Design

To adhere to the relational model, tables must follow certain rules. These rules determine
what is stored in tables and how the tables are related.

The Rules of Tables

Each table in a system must store data about a single entity. An entity usually represents a
real-life object or event. Examples of objects are customers, employees, and inventory
items. Examples of events include orders, appointments, and doctor visits.

The Rules of Uniqueness and Keys

Tables are composed of rows and columns. To adhere to the relational model, each table
must contain a unique identifier. Without a unique identifier, it becomes programmati-
cally impossible to uniquely address a row. You guarantee uniqueness in a table by desig-
nating a primary key, which is a single column or a set of columns that uniquely identifies
a row in a table.

Each column or set of columns in a table that contains unique values is considered a
candidate key. One candidate key becomes the primary key. The remaining candidate keys
become alternate keys. A primary key made up of one column is considered a simple key. A
primary key comprising multiple columns is considered a composite key.



Introduction to Relational Database Design 117

It is generally a good idea to pick a primary key that is
» Minimal (has as few columns as possible)
» Stable (rarely changes)

» Simple (is familiar to the user)

Following these rules greatly improves the performance and maintainability of your data-
base application, particularly if you are dealing with large volumes of data.

Consider the example of an employee table. An employee table is generally composed of
employee-related fields such as Social Security number, first name, last name, hire date,
salary, and so on. The combination of the first name and the last name fields could be
considered a primary key. This choice might work, until the company hires two employ-
ees with the same name. Although the first and last names could be combined with addi-
tional fields to constitute uniqueness (for example, hire date), this would violate the rule
of keeping the primary key minimal. Furthermore, an employee might get married and
change her last name. This violates the rule of keeping a primary key stable.

Using a name as the primary key violates the principle of stability. The Social Security
number might be a valid choice, but a foreign employee might not have a Social Security
number. This is a case in which a derived, rather than a natural, primary key is appropri-
ate. A derived key is an artificial key that you create. A natural key is one that is already part
of the database.

In examples such as this, I suggest adding EmployeeID as an AutoNumber field. Although
the field would violate the rule of simplicity (because an employee number is meaningless
to the user), it is both small and stable. Because it is numeric, it is also efficient to process.
In fact, I use AutoNumber fields (an Identity field in SQL Server) as primary keys for most
of the tables that I build.

The Rules of Foreign Keys and Domains

A foreign key in one table is the field that relates to the primary key in a second table. For
example, the CustomerID is the primary key in the Customers table. It is the foreign key in
the Orders table.

A domain is a pool of values from which columns are drawn. A simple example of a
domain is the specific data range of employee hire dates. In the case of the Orders table,
the domain of the CustomerID column is the range of values for the CustomerID in the
Customers table.

Normalization and Normal Forms

Some of the most difficult decisions that you face as a developer are what tables to create
and what fields to place in each table, as well as how to relate the tables that you create.
Normalization is the process of applying a series of rules to ensure that your database
achieves optimal structure. Normal forms are a progression of these rules. Each successive
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normal form achieves a better database design than the previous form did. Although
there are several levels of normal forms, it is generally sufficient to apply only the first
three levels of normal forms. The following sections describe the first three levels of
normal forms.

First Normal Form

To achieve first normal form, all columns in a table must be atomic. This means, for
example, that you cannot store first names and last names in the same field. The reason
for this rule is that data becomes very difficult to manipulate and retrieve if multiple
groups are stored in a single field. Using the full name as an example, it would become
impossible to sort by first name or last name independently if both groups were stored in
the same field. Furthermore, you or the user must perform extra work to extract just the
first name or the last name from the field.

Another requirement for first normal form is that the table must not contain repeating
values. An example of repeating values is a scenario in which the Item1, Quantityf,
Item2, Quantity2, Item3, and Quantity3 fields are all found within the Orders table (see
Figure 3.1). This design introduces several problems. What if the user wants to add a
fourth item to the order? Furthermore, finding the total ordered for a product requires
searching several columns. In fact, all numeric and statistical calculations on the table
become extremely cumbersome. The alternative, shown in Figure 3.2, achieves first
normal form. Notice that each item ordered is located in a separate row.
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FIGURE 3.1 This table contains repeating groups. Repeating groups make it difficult to
summarize and manipulate table data.
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FIGURE 3.2 This table achieves first normal form. Notice that all fields are atomic and that
the table contains no repeating groups.

Second Normal Form

To achieve second normal form, all non-key columns must be fully dependent on the
primary key. In other words, each table must store data about only one subject. Notice the
table shown in Figure 3.2. It includes information about the order (OrderID, CustomerID,
and OrderDate) and information about the items the customer is ordering (Item and
Quantity). To achieve second normal form, you must break this data into two tables: an
order table and an order detail table. The process of breaking the data into two tables is
called decomposition. It is considered to be non-loss decomposition because no data is lost
during the decomposition process. After you separate the data into two tables, you can
easily bring the data back together by joining the two tables in a query. Figure 3.3 shows
the data separated into two tables. These two tables achieve second normal form.

Third Normal Form

To attain third normal form, a table must meet all the requirements for first and second
normal form, and all non-key columns must be mutually independent. This means that
you must eliminate any calculations, and you must break out data into lookup tables.

An example of a calculation stored in a table is the product of price multiplied by quan-
tity. Instead of storing the result of this calculation in the table, you would generate the
calculation in a query, or in the control source of a control on a form or a report.
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FIGURE 3.3 These tables achieve second normal form. The fields in each table pertain to
the primary key of the table.

The example in Figure 3.3 does not achieve third normal form because the description of
the inventory items is stored in the order details table. If the description changes, all rows
with that inventory item need to be modified. The order detail table, shown in Figure 3.4,
shows the item descriptions broken into an inventory table. This design achieves third
normal form. All fields are mutually independent. You can modify the description of an
inventory item in one place.

Denormalization—Purposely Violating the Rules

Although the developer’s goal is normalization, often it makes sense to deviate from
normal forms. We refer to this process as denormalization. The primary reason for applying
denormalization is to enhance performance.

An example of when denormalization might be the preferred tactic could involve an open
invoices table and a summarized accounting table. It might be impractical to calculate
summarized accounting information for a customer when we need it. Instead, you can
maintain the summary calculations in a summarized accounting table so that you can
easily retrieve them as needed. Although the upside of this scenario is improved perfor-
mance, the downside is that you must update the summary table whenever you make
changes to the open invoices. This imposes a definite trade-off between performance and
maintainability. You must decide whether the trade-off is worthwhile.
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FIGURE 3.4 The table on the right achieves third normal form. The description of the inven-
tory items has been moved to an inventory table, and the ItemID is stored in the order details
table.

If you decide to denormalize, document your decision. Make sure that you make the neces-
sary application adjustments to ensure that you properly maintain the denormalized fields.
Finally, test to ensure that the denormalization process actually improves performance.

Integrity Rules

Although integrity rules are not part of normal forms, they are definitely part of the data-
base design process. Integrity rules are broken into two categories. They include overall
integrity rules and database-specific integrity rules.

Overall Rules

The two types of overall integrity rules are referential integrity rules and entity integrity rules.
Referential integrity rules dictate that a database does not contain orphan foreign key
values. This means that

» Child rows cannot be added for parent rows that do not exist. In other words, an
order cannot be added for a nonexistent customer.

» A primary key value cannot be modified if the value is used as a foreign key in a
child table. This means that a CustomerID in the customers table cannot be changed
if the orders table contains rows with that CustomerID.
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» A parent row cannot be deleted if child rows are found with that foreign key value.
For example, a customer cannot be deleted if the customer has orders in the order
table.

Entity integrity dictates that the primary key value cannot be Null. This rule applies not
only to single-column primary keys, but also to multi-column primary keys. In fact, in a
multi-column primary key, no field in the primary key can be Null. This makes sense
because, if any part of the primary key can be Null, the primary key can no longer act as
a unique identifier for the row. Fortunately, the Access Database Engine (Access 2007’s
new version of the JET database engine, available with the new ACCDB file format) does
not allow a field in a primary key to be Null.

Database-Specific Rules

The other set of rules applied to a database are not applicable to all databases but are,
instead, dictated by business rules that apply to a specific application. Database-specific
rules are as important as overall integrity rules. They ensure that only valid data is entered
into a database. An example of a database-specific integrity rule is that the delivery date
for an order must fall after the order date.

Examining the Types of Relationships

Three types of relationships can exist between tables in a database: one-to-many, one-to-
one, and many-to-many. Setting up the proper type of relationship between two tables in
your database is imperative. The right type of relationship between two tables ensures

» Data integrity
» Optimal performance

» Ease of use in designing system objects

The reasons behind these benefits are covered throughout this chapter. Before you can
understand the benefits of relationships, though, you must understand the types of rela-
tionships available.

One-to-Many

A one-to-many relationship is by far the most common type of relationship. In a one-to-
many relationship, a record in one table can have many related records in another table. A
common example is a relationship set up between a Customers table and an Orders table.
For each customer in the Customers table, you want to have more than one order in the
Orders table. On the other hand, each order in the Orders table can belong to only one
customer. The Customers table is on the one side of the relationship, and the Orders table
is on the many side. For you to implement this relationship, the field joining the two
tables on the one side of the relationship must be unique.
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In the Customers and Orders tables example, the CustomerID field that joins the two
tables must be unique within the Customers table. If more than one customer in the
Customers table has the same customer ID, it is not clear which customer belongs to an
order in the Orders table. For this reason, the field that joins the two tables on the one
side of the one-to-many relationship must be a primary key or have a unique index. In
almost all cases, the field relating the two tables is the primary key of the table on the
one side of the relationship. The field relating the two tables on the many side of the rela-
tionship is the foreign key.

One-to-One

In a one-to-one relationship, each record in the table on the one side of the relationship
can have only one matching record in the table on the many side of the relationship.
This relationship is not common and is used only in special circumstances. Usually, if you
have set up a one-to-one relationship, you should have combined the fields from both
tables into one table. The following are the most common reasons why you should create
a one-to-one relationship:

» The number of fields required for a table exceeds the number of fields allowed in an
Access table.

» Several fields in a table are required for only a subset of records in the table.

The maximum number of fields allowed in an Access table is 255. There are very few
reasons why a table should ever have more than 255 fields. In fact, before you even get
close to 255 fields, you should take a close look at the design of your system. On the rare
occasion when having more than 255 fields is appropriate, you can simulate a single table
by moving some of the fields to a second table and creating a one-to-one relationship
between the two tables.

The other situation in which you would want to define one-to-one relationships is when
you will use certain fields in a table for only a relatively small subset of records. An
example is an Employee table and a Vesting table. Certain fields are required only for
employees who are vested. If only a small percentage of a company’s employees are
vested, it is not efficient, in terms of performance or disk space, to place all the fields
containing information about vesting in the Employee table. This is especially true if the
vesting information requires a large volume of fields. By breaking the information into
two tables and creating a one-to-one relationship between them, you can reduce disk-
space requirements and improve performance. This improvement is particularly
pronounced if the Employee table is large.

Many-to-Many

In a many-to-many relationship, records in both tables have matching records in the other
table. You cannot directly define a many-to-many relationship in Access; you must
develop this type of relationship by adding a table called a junction table. You relate the
junction table to each of the two tables in one-to-many relationships. An example is an
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Orders table and a Products table. Each order probably will contain multiple products,
and each product is found on many different orders. The solution is to create a third table
called OrderDetails. You relate the OrderDetails table to the Orders table in a one-
to-many relationship based on the OrderID field. You relate it to the Products table in

a one-to-many relationship based on the ProductID field.

Establishing Relationships in Access

You use the Relationships window to establish relationships between Access tables, as
shown in Figure 3.5. To open the Relationships window, click to select the Database Tools
tab on the ribbon, and then select the Relationships tool in the Show/Hide group. If you
have not established any relationships, the Show Table dialog box appears. The Show
Table dialog box allows you to add tables to the Relationships window.

Looking at the Relationships window, you can see the types of relationships that exist for
each table. All the one-to-many and one-to-one relationships defined in a database are
represented with a join line. If you enforce referential integrity between the tables
involved in a one-to-many relationship, the join line between the tables appears with the
number I on the one side of the relationship and with an infinity symbol (e) on the
many side of the relationship. One-to-one relationships appear with a 1 on both ends of
the join lines.
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FIGURE 3.5 The Relationships window enables you to view, add, modify, and remove relation-
ships between tables.
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Establishing a Relationship Between Two Tables
To establish a relationship between two tables, follow these six steps:

1. Open the Relationships window.

2. If you're opening the Relationships window of a particular database for the first
time, the Show Table dialog box appears (see Figure 3.6). Select each table you want
to relate and click Add.

Show rabie T

Tables |Querles I Bath |

thlOrderDetails
thlorders

Add Close

FIGURE 3.6 The Show Table dialog box enables you to select the tables you want to relate.

3. If you have already established relationships in the current database, the Relation-
ships window appears. If the tables you want to include in the relationship do not
appeat, click the Show Table button in the Relationships group on the ribbon. To
add the desired tables to the Relationships window, select a table and then click
Add. Repeat this process for each table you want to add. To select multiple tables at
once, press Shift while clicking to select contiguous tables or press Ctrl while click-
ing to select noncontiguous tables; then click Add. Click Close when you are
finished.

4. Click and drag the field from one table to the matching field in the other table. The
Edit Relationships dialog box appears, as shown in Figure 3.7.

5. Determine whether you want to establish referential integrity and whether you
want to cascade update related fields or cascade delete related records by enabling
the appropriate check boxes. The section later in this chapter titled “Establishing
Referential Integrity” covers these topics.

6. Click Create.
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FIGURE 3.7 The Edit Relationships dialog box enables you to view and modify the relation-
ships between the tables in a database.

Looking at Guidelines for Establishing Relationships

You must remember a few important points when establishing relationships. If you
are not aware of these important gotchas, you could find yourself in some pretty hairy
situations:

» It is important to understand the correlation between the Relationships window and
the actual relationships you have established within the database. The Relationships
window lets you view and modify the existing relationships. When you establish
relationships, Access creates the relationships the moment you click Create. You can
delete the tables from the Relationships window (by selecting them and pressing
Delete), but the relationships still exist. (The “Modifying an Existing Relationship”
section, which appears later in this chapter, covers the process of permanently
removing relationships.) The Relationships window provides a visual blueprint of
the relationships that you have established. If you modify the layout of the window
by moving tables around, or by adding tables to or removing them from the
window, Access prompts you to save the layout after you close the Relationships
window. Access is not asking whether you want to save the relationships you have
established; it is simply asking whether you want to save the visual layout of the
window.

» When you are adding tables to the Relationships window using the Show Tables
dialog box, it is easy to accidentally add the same table to the window many times.
The reason is that the tables you are adding can hide behind the Show Tables dialog
box, or they can appear below the portion of the Relationships window that you are
viewing. If this occurs, you'll see multiple occurrences of the same table when you
close the Show Tables dialog box. Access gives each occurrence of the table a differ-
ent alias. You must remove the extra occurrences.

» You also can add queries to the Relationships window by using the Show Tables
dialog box. Although rarely used, this approach might be useful if you regularly
include the same queries within other queries and want to permanently establish a
relationship between them.
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» If you remove tables from the Relationships window (this does not delete the rela-
tionships) and you want to once again show all relationships that exist in the data-
base, click All Relationships in the Relationships group on the Design tab. These
processes show all existing relationships.

» To delete a relationship, select the join line and click Delete.
Create a new database and add a table called tblCustomers, another called tblOrders,
and a third called tblOrderDetails. The tables should have the following fields:

tblCustomers: CustomerID, CompanyName, Address, City, State, ZipCode
tblOrders: OrderID, CustomerlID, OrderDate, ShipVIA

tblOrderDetails: OrderID, LineNumber, ItemID, Quantity, Price

1. In the tblCustomers table, make the CustomerID field a Text field. Designate the
CustomerID field as the primary key. Set the size of the field to 5. Make all other
fields Text fields with their default properties.

2. In the tblOrders table, set OrderID to the AutoNumber field type. Make the OrderID
the primary key field. Make the CustomerID field a Text field with a field size of 5.
Set the field type of the OrderDate field to Date/Time, and the field type of the
ShipVIA field to Number with a size of Long Integer.

3. In the tblOrderDetails table, set the field type of the OrderID field to Number and
make sure that the size is Long Integer. Set the field type of the LineNumber field to
Number with a size of Long Integer. You should base the primary key of the table on
the combination of the OrderID and LineNumber fields. The ItemID and Quantity
fields should be the Number type with a size of Long Integer. The Price field should
be the Currency type.

4. To open the Relationships window, click the Relationships button in the Show/Hide
group of the Database Tools tab. With the tb1lCustomers table in the Show Table
dialog box selected, hold down your Shift key and click to select the tblOrders
table. Click Add. All three tables should appear in the Relationships window. Click
Close. Click and drag from the CustomerID field in the tblCustomers table to the
CustomerID field in the tb1Orders table. After the Edit Relationships dialog box
appears, click Create. Repeat the process, clicking and dragging the OrderID field
from the tb1lOrders table to the OrderID field in the tblOrderDetails table.

NOTE

You can find this example, and all examples included in this chapter, in the
Chap3TryIt.ACCDB file included with the sample code on the accompanying CD-ROM.
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Modifying an Existing Relationship

Modifying an existing relationship is easy. Access gives you the capability to delete an
existing relationship or to simply modify the nature of the relationship. To permanently
remove a relationship between two tables, follow these three steps:

1. Click to select the Database Tools tab and then click to select the Relationships tool
in the Show/Hide group on the ribbon.

2. Click the line joining the two tables whose relationship you want to delete.

3. Press Delete. Access prompts you to verify your actions. Click Yes.

You often will want to modify the nature of a relationship rather than remove it. To
modify a relationship, follow these four steps:

1. Click to select the Database Tools tab, and then click to select the Relationships tool
in the Show/Hide group on the ribbon.

2. Double-click the line joining the two tables whose relationship you want to modify.
3. Make the required changes.

4. Click OK. All the normal rules regarding the establishment of relationships will
apply.

Establishing Referential Integrity

As you can see, establishing a relationship is quite easy. Establishing the right kind of rela-
tionship is a little more difficult. When you attempt to establish a relationship between
two tables, Access makes some decisions based on a few predefined factors:

» Access establishes a one-to-many relationship if one of the related fields is a primary
key or has a unique index.

» Access establishes a one-to-one relationship if both the related fields are primary
keys or have unique indexes.

» Access creates an indeterminate relationship if neither of the related fields is a
primary key and neither has a unique index. You cannot establish referential
integrity in this case.

As covered earlier in the chapter, referential integrity consists of a series of rules that the
Access Database Engine applies to ensure that it properly maintains the relationships
between tables. At the most basic level, referential integrity rules prevent the creation of
orphan records in the table on the many side of the one-to-many relationship. After a
relationship is established between a Customers table and an Orders table, for example, all
orders in the Orders table must be related to a particular customer in the Customers table.
Before you can establish referential integrity between two tables, the following conditions
must be met:
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» The matching field on the one side of the relationship must be a Primary Key field
or must have a unique index.

» The matching fields must have the same data types (for linking purposes,
AutoNumber fields match Long Integer fields). With the exception of Text fields,
they also must have the same size. Number fields on both sides of the relationship
must have the same size (Long Integer, for example).

» Both tables must be part of the same Access database.

» Both tables must be stored in the proprietary Access file (.ACCDB) format. (They
cannot be external tables from other sources.)

» The database containing the two tables must be open.

» Existing data within the two tables cannot violate referential integrity rules. All
orders in the Orders table must relate to existing customers in the Customers table,
for example.

Although Text fields involved in a relationship do not have to be the same size, it is
prudent to make them the same size. Otherwise, you will degrade performance as well
as risk the chance of unpredictable results when creating queries based on the two
tables.

After you establish referential integrity between two tables, the Access Database Engine
applies the following rules:

» You cannot enter a value in the foreign key of the related table that does not exist
in the primary key of the primary table. For example, you cannot enter a value in
the CustomerID field of the Orders table that does not exist in the CustomerID field
of the Customers table.

» You cannot delete a record from the primary table if corresponding records exist in
the related table. For example, you cannot delete a customer from the Customers
table if related records exist in the Orders table (records with the same value in the
CustomerID field).

» You cannot change the value of a primary key on the one side of a relationship if
corresponding records exist in the related table. For example, you cannot change
the value in the CustomerID field of the Customers table if corresponding orders
exist in the Orders table.

If you attempt to violate any of the preceding three rules and you have enforced referen-
tial integrity between the tables, Access displays an appropriate error message, as shown
in Figure 3.8.
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Microsoft Office Access E |
You cannot add or change a record because a related record is required in table
. ‘thiCustomers',
e |

‘Was this information helpful?

FIGURE 3.8 An error message when attempting to add an order for a customer who doesn’t
exist.

The Access Database Engine’s default behavior is to prohibit the deletion of parent records
that have associated child records and to prohibit the change of a primary key value of a
parent record when that parent has associated child records. You can override these
restrictions by using the three check boxes available in the Edit Relationships dialog box
when you establish or modify a relationship.

The following example enforces referential integrity between the tblCustomers table and
the tblOrders table. It illustrates how this affects the process of adding and deleting
records:

1. To open the Relationships window, click to select the Database Tools tab and then
click the Relationships tool in the Show/Hide group. Double-click the join line
between tblCustomers and tblOrders. Enable the Enforce Referential Integrity
check box. Click OK. Repeat the process for the relationship between tblOrders and
tblOrderDetails.

2. Go into tb1lCustomers and add a couple of records. Take note of the customer IDs.
Go into tblOrders. Add a couple of records, taking care to assign customer IDs of
customers who exist in the tblCustomers table. Now try to add an order for a
customer whose customer ID does not exist in tb1lCustomers. You should get an
€rror message.

3. Attempt to delete a customer from tblCustomers who does not have any orders. You
should get a warning message, but Access should allow you to complete the process.
Now try to delete a customer who does have orders. The Access Database Engine
should prohibit you from deleting the customer. Attempt to change the customer ID
of a customer who has orders. You should not be able to do this.

Cascade Update Related Fields

The Cascade Update Related Fields option is available only if you have established refer-
ential integrity between the tables. With this option selected, the user can change the
primary key value of the record on the one side of the relationship. When the user tries
to modify the field joining the two tables on the one side of the relationship, the Access
Database Engine cascades the change down to the foreign key field on the many side of
the relationship. This technique is useful if the primary key field is modifiable. For
example, a purchase number on a purchase order master record might be updatable.
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If the user modifies the purchase order number of the parent record, you would want to
cascade the change to the associated detail records in the purchase order detail table.

You do not need to select the Cascade Update Related Fields option when the related
field on the one side of the relationship is an AutoNumber field. You can never modify
an AutoNumber field. The Cascade Update Related Fields option has no effect on
AutoNumber fields.

CAUTION

You can easily introduce a loophole into your system accidentally. If you create a one-
to-many relationship between two tables but forget to set the Required property of the
foreign key field to Yes, you allow the addition of orphan records. Figure 3.9 illustrates
this point. | added an order to tbl0rders without entering a customer ID. This record
is an orphan record because no records in tblCustomers have a customer ID of Null.
To eliminate the problem, set the Required property of the foreign key field to Yes.
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FIGURE 3.9 An orphan record with Null in the foreign key field.

Cascade Delete Related Records

The Cascade Delete Related Records option is available only if you have established refer-
ential integrity between the tables. With this option selected, the user can delete a record
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on the one side of a one-to-many relationship, even if related records exist in the table on
the many side of the relationship. A user can delete a customer even if the customer has
existing orders, for example. The Access Database Engine maintains referential integrity
between the tables because it automatically deletes all related records in the child table.

If you attempt to delete a record from the table on the one side of a one-to-many rela-
tionship and no related records exist in the table on the many side of the relationship,
you get the usual warning message, as shown in Figure 3.10. On the other hand, if you
attempt to delete a record from the table on the one side of a one-to-many relationship
and related records exist in the child table, Access warns you that you are about to delete
the record from the parent table, as well as any related records in the child table (see
Figure 3.11).

Microsoft Office Access x|

You are about to delete 1 record(s).

! by If you click Yes, you won't be able to undo this Delete operation.
Are you sure you want to delete these records?

o

FIGURE 3.10 A message that appears after the user attempts to delete a parent record
without related child records.

Microsoft Office Access : x|

Relationships that specify cascading deletes are about to cause 1
! record(s} in this table and in related tables to be deleted.
)

Are you sure you want to delete these records?

Yes No Help

‘Was this information helpFul?

FIGURE 3.11 A message that appears after the user attempts to delete a parent record with
related child records.

TIP

The Cascade Delete Related Records option is not always appropriate. It is an excel-
lent feature, but you should use it prudently. Although it is usually appropriate to
cascade delete from a tb1lOrders table to a tbl0rderDetails table, for example,

it generally is not appropriate to cascade delete from a tblCustomers table to a
tblOrders table. The reason is that you generally do not want to delete all your order
history from the tb1lOrders table if for some reason you want to delete a customer.
Deleting the order history causes important information, such as your profit and loss
history, to change. Therefore, it is appropriate to prohibit this type of deletion and
handle the customer in some other way, such as marking him as inactive or archiving
his data. On the other hand, if you delete an order because the customer canceled it,
you probably want to remove the corresponding order detail information as well. In this
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case, the Cascade Delete Related Records option is appropriate. You need to make
the most prudent decision in each situation, based on business needs. The important
point is to carefully consider the implications of each option before making your
decision.

With the Cascade Update feature enabled, you are able to update the primary key value of
a record that has associated child records. With the Cascade Delete feature enabled, you
can delete a parent record that has associated child records. This exercise illustrates the
use of Cascade Update and Cascade Delete:

1. Modify the relationship between tblCustomers and tblOrders. Enable the Cascade
Update Related Fields check box. Modify the relationship between tbl0rders and
tblOrderDetails. Enable the Cascade Delete Related Records check box. You do
not need to enable Cascade Update Related Fields because the OrderID field in
tblOrders is an AutoNumber field.

2. Attempt to delete a customer who has orders. The Access Database Engine should
still prohibit you from doing deleting because you did not enable Cascade Delete
Related Records. Change the customer ID in tblCustomers of a customer who has
orders. The Access Database Engine should allow this change. Take a look at the
tblOrders table. The Access Database Engine should have updated the customer ID
of all corresponding records in the table to reflect the change in the parent record.

3. Add some order details to the tblOrderDetails table. Try to delete any order that
has details within the tblOrderDetails table. You should receive a warning, but the
Access Database Engine should allow you to complete the process.

Looking at the Benefits of Relationships

The primary benefit of relationships is the data integrity they provide. Without the estab-
lishment of relationships, users are free to add records to child tables without regard to
entering required parent information. After referential integrity is established, you can
enable Cascade Update Related Fields or Cascade Delete Related Records, as appropriate,
which will save you quite a bit of code in maintaining the integrity of the data in your
system. Most relational database management systems require that you write the code to
delete related records when the user deletes a parent record or to update the foreign key
in related records when the user modifies the primary key of the parent. By enabling the
Cascade Update and Cascade Delete check boxes, you are sheltered from having to write a
single line of code to perform these tasks when they are appropriate.

NOTE

SQL Server 2000 and SQL Server 2005 offer Cascade Update and Cascade Delete
features similar to those found in Microsoft Access. This means that you no longer
need to write your own T-SQL statements when it is appropriate to implement Cascade
Update and Delete functionality.
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Access automatically carries relationships into your queries. This means that each time
you build a new query, Access automatically establishes the relationships between the
tables within the query, based on the relationships you have set up in the Relationships
window. Furthermore, each time you build a form or report, Access uses relationships
between the tables included on the form or report to assist with the design process.
Whether you delete or update data using a datasheet or a form, all referential integrity
rules automatically apply, even if you establish the relationship after you build the form.

Examining Indexes and Relationships

The field that joins two tables on the one side of a one-to-many relationship must be a
primary key field or must have a unique index so that the Access Database Engine can
maintain referential integrity. If the index on the one side of the relationship is not
unique, there is no way to determine to which parent a child record belongs.

In Access 2007, you do not need to create an index for the field on the many side of the
relationship. Access 2007 will create an internal index for you. If you do create an index on
the many side of the relationship, make sure that you set the index to Yes (Duplicates
0K); otherwise, you will have a one-to-one, rather than a one-to-many, relationship.

Practical Examples: Establishing the Relationships
Between the Tables Included in the Time and
Billing Database

In this example, you'll establish some of the relationships you need to set up for the
tables included in a hypothetical time and billing database. If you would like to build the
relationships yourself, open the database that you created in Chapter 2, “What Every
Developer Needs to Know About Databases and Tables.”

» tblClients to tblProjects—You need to relate tblClients and tblProjects in a
one-to-many relationship based on the ClientID field. You must enforce referential
integrity to ensure that the user cannot add projects for nonexistent clients. There is
no need to set Cascade Update Related Fields because the client ID that relates the
two tables is an AutoNumber field in tblClients. You do not want to enable Cascade
Delete Related Records because you do not want billing information to change if the
user deletes a client. Instead, you want to prohibit the deletion of clients who have
projects by establishing referential integrity between the two tables.

» tblProjects to tblPayments—You need to relate tblProjects and tblPayments in a
one-to-many relationship based on the ProjectID field. You must enforce referential
integrity to ensure that the user cannot add payments for nonexistent projects.
There is no need to set Cascade Update Related Fields because the ProjectID that
relates the two tables is an AutoNumber field in tb1lProjects. You do not want to
enable Cascade Delete Related Records because you do not want payment informa-
tion to change if the user deletes a client. Prohibit the deletion of clients who have
payments by establishing referential integrity between the two tables.
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» tblProjects to thlTimeCardHours—You need to relate tblProjects and
tblTimeCardHours in a one-to-many relationship based on the ProjectID field. You
must enforce referential integrity to ensure that the user cannot add hours for
nonexistent projects. There is no need to set Cascade Update Related Fields because
the ProjectID that relates the two tables is an AutoNumber field in tb1lProjects.
Enable Cascade Delete Related Records so that the Access Database Engine deletes
the associated hours if the user deletes a project.

» tblProjects to thlTimeCardExpenses—You need to relate tblProjects and
tblTimeCardExpenses in a one-to-many relationship based on the ProjectID field.
You must enforce referential integrity to ensure that the user cannot add expenses
for nonexistent projects. There is no need to set Cascade Update Related Fields
because the ProjectID that relates the two tables is an AutoNumber field in
tblProjects. Enable Cascade Delete Related Records so that the Access Database
Engine deletes expenses if the user deletes a project.

» tblEmployees to tblTimeCards—You need to relate tblEmployees and tblTimeCards
in a one-to-many relationship based on the EmployeelID field. You must enforce
referential integrity to ensure that the user cannot add time cards for nonexistent
employees. There is no need to set Cascade Update Related Fields because the
EmployeelID that relates the two tables is an AutoNumber field in tb1Employees. You
do not want to enable Cascade Delete Related Records because, if the user deletes an
employee, you do not want the Access Database Engine to delete all the employee’s
time cards.

» tblEmployees to tblProjects—You need to relate tblEmployees and thlProjects in
a one-to-many relationship based on the EmployeeID field. You must enforce refer-
ential integrity to ensure that the user cannot assign projects to nonexistent
employees. There is no need to set Cascade Update Related Fields because the
employee ID that relates the two tables is an AutoNumber field in tb1lEmployees. You
do not want to enable Cascade Delete Related Records because, if the user deletes an
employee, you do not want the Access Database Engine to delete all the employee’s
projects, which is generally not desirable.

» tblTimeCards to tblTimeCardHours—You need to relate tb1TimeCards and
tblTimeCardHours in a one-to-many relationship based on the TimeCardID field. You
must enforce referential integrity to ensure that the user cannot add time card hours
for nonexistent time cards. There is no need to set Cascade Update Related Fields
because the time card ID that relates the two tables is an AutoNumber field in
tblTimeCards. You do want to enable Cascade Delete Related Records because, if the
user deletes a time card, you want the Access Database Engine to delete the corre-
sponding hours.

» tblTimeCards to tblTimeCardExpenses—You need to relate tb1TimeCards and
tblTimeCardExpenses in a one-to-many relationship based on the TimeCardID field.
You must enforce referential integrity to ensure that the user cannot add time card
expenses for nonexistent time cards. There is no need to set Cascade Update Related
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Fields because the time card ID that relates the two tables is an AutoNumber field in
tb1lTimeCards. You do want to enable Cascade Delete Related Records because, if the
user deletes a time card, you want the Access Database Engine to delete the corre-
sponding expenses.

tblExpenseCodes to tblTimeCardExpenses—You need to relate tb1lExpenseCodes and
tblTimeCardExpenses in a one-to-many relationship based on the ExpenseCodeID
field. You must enforce referential integrity to ensure that the user cannot add time
card expenses with nonexistent expense codes. There is no need to set Cascade
Update Related Fields because the expense code ID that relates the two tables is an
AutoNumber field in tb1lExpenseCodes. You do not want to enable Cascade Delete
Related Records because, if the user deletes an expense code, you do not want the
Access Database Engine to delete the corresponding expenses.

tb1lWorkCodes to tb1lTimeCardHours—You need to relate tblWorkCodes and
tblTimeCardHours in a one-to-many relationship based on the WorkCodeID field. You
must enforce referential integrity to ensure that the user cannot add time card hours
with invalid work codes. There is no need to set Cascade Update Related Fields
because the work code ID that relates the two tables is an AutoNumber field in
tb1lWorkCodes. You do not want to enable Cascade Delete Related Records because, if
the user deletes a work code, you do not want the Access Database Engine to delete
the corresponding hours.

tblPaymentMethods to tblPayments—You need to relate tbl1PaymentMethods and
tblPayments in a one-to-many relationship based on the PaymentMethodID field. You
must enforce referential integrity to ensure that the user cannot add payments with
an invalid payment method. There is no need to set Cascade Update Related Fields
because the PaymentMethodID that relates the two tables is an AutoNumber field in
tb1lPaymentMethods. You do not want to enable Cascade Delete Related Records
because, if the user deletes a payment method, you do not want the Access Database
Engine to delete the corresponding payments.

Summary

Relationships enable you to normalize your database. Using relationships, you can divide
your data into separate tables, once again combining the data at runtime. This chapter
began by explaining relational database design principles. It described the types of rela-
tionships that you can define. It then covered the details of establishing and modifying
relationships between tables and described all the important aspects of establishing
relationships.

The capability to easily establish and maintain referential integrity between tables is an
important strength of Microsoft Access. This chapter described the referential integrity
options and highlighted when each option is appropriate. Finally, this chapter summa-
rized the benefits of relationships.



CHAPTER 4

What Every Developer
Needs to Know About
Query Basics

Why This Chapter Is Important

Although tables act as the ultimate foundation for any
application that you build, queries are very important as
well. Most of the forms and reports that act as the user
interface for your application are based on queries. An
understanding of queries, what they are, and when and
how to use them is imperative for your success as an Access
application developer. This chapter teaches you the basics
of working with queries. After reading this chapter, you will
know how to build queries, add tables and fields to the
queries that you create, sort the query output, and apply
criteria to limit the data that appears in the query output.
You will also be familiar with tips and tricks and important
“gotchas” of working with queries.

What Is a Query, and When
Should You Use One?

Microsoft Access offers several different types of queries.
This chapter focuses on the most basic type of query, the
Select query. A Select query is a stored question about
the data stored in your database’s tables. Select queries are
the foundation of much of what you do in Access. They
underlie most of your forms and reports, allowing you to
view the data you want, when you want. You use a simple
Select query to define the tables and fields whose data you
want to view and also to specify the criteria to limit the
data that the query’s output displays. A Select query is a
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query of a table or tables that just displays data; it doesn’t modify data in any way. You
use more advanced Select queries to summarize data, supply the results of calculations,
or cross-tabulate your data. You can use Action queries to add, edit, or delete data from
your tables, based on selected criteria, but this chapter covers Select queries. Chapter 12,
“Advanced Query Techniques,” covers other types of queries.

Everything You Need to Know About Query Basics

Creating a basic query is easy because Microsoft has provided a user-friendly, drag-and-
drop interface. There are two ways to start a new query in Access 2007. The first way is to
select the Create tab and then click to select the Query Wizard button in the Other group.
The New Query dialog box appears (see Figure 4.1). The Simple Query Wizard walks you
through the steps for creating a basic query. The other wizards help you create three
specific types of queries: Crosstab, Find Duplicates, or Find Unmatched. The second
method is to click to select the Create tab and then click to select the Query Design
button in the Other group. The Show Table dialog box appears (see Figure 4.2). This
dialog box lets you select which tables and queries you want to include in the query.
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New Query

o

Sl Simple Query Wizard ]
iy Crosstab Query Wizard
II Find Duplicates Query Wizard
Find Unmatched Query Wizard

This wizard creates a select query
from the fields you pick,

el

FIGURE 4.1 Use the New Query dialog box to select a wizard for the query you want to
create.
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FIGURE 4.2 When you click to select the Query Design icon in the Other group of the Create
tab, the Show Table dialog box appears.
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Adding Tables to Your Query

139

As mentioned previously, if you select Query Design rather than one of the wizards, the
Show Table dialog box appears (see Figure 4.2). In this dialog box, you can select the
tables or queries that supply data to your query. Access doesn’t care whether you select
tables or queries as the foundation for your queries. You can select them by double-
clicking on the name of the table or query you want to add or by clicking on the table or
query and then clicking Add. You can select multiple tables or queries by using the Shift
key to select a contiguous range of tables or queries, or the Ctrl key to select noncontigu-
ous tables or queries. When you have selected the tables or queries you want, click Add
and then click Close. This brings you to the Query Design window shown in Figure 4.3.
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FIGURE 4.3 The Query Design window presents an easy-to-use (and learn) query design grid.

Adding Fields to Your Query

You're now ready to select the fields you want to include in the query. The query shown
in Figure 4.3 is based on the tblClients table and the tblProjects table included in the
CHAP4.ACCDB database on the sample code CD-ROM. Notice that the query window is
divided into two sections. The top half of the window shows the tables or queries that
underlie the query you're designing; the bottom half shows any fields that will be
included in the query output. You can add a field to the query design grid on the bottom
half of the query window in several ways:

» Double-click the name of the field you want to add.
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» Click and drag a single field from the table in the top half of the query window to
the query design grid below.

» Select multiple fields at the same time by using your Shift key (for a contiguous
range of fields) or your Ctrl key (for a noncontiguous range). You can double-click
the title bar of the field list to select all fields and then click and drag any one of the
selected fields to the query design grid.

TIP

You can double-click the asterisk to include all fields within the table in the query
result. Although this “trick” is handy, in that changes to the table structure magically
affect the query’s output, | believe that it is dangerous. When the asterisk is selected,
all table fields are included in the query result, regardless of whether they are needed.
Including all these fields can cause major performance problems in a LAN, WAN, or
client/server application.

Create a database based on the Northwind 2007 template database that comes with
Access (see Figure 4.4). If you want to prevent the Startup form from appearing, hold
down your Shift key as you click the Create button and until the database opens. Click to
select the Create tab. Select Query Design from the Other group. The Show Table dialog
box appears. Add the Customers table to the query and close the Show Table dialog.
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FIGURE 4.4 Create a database based on the Northwind 2007 template database that
comes with Access.
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Follow these steps to select eight fields from the Customers table:

1. Click the 1D field.

2. Hold down your Shift key and click the Job Title field. This should select the ID,
Company, First Name, Last Name, E-mail Address, and Job Title fields.

3. Scroll down the list of fields, using the vertical scrollbar, until the Country/Region
field is visible.

4. Hold down your Ctrl key and click the Home Phone field.

5. With the Ctrl key still held down, click the Country/Region field. All eight fields
should now be selected.

Click and drag any of the selected fields from the table on the top half of the query
window to the query design grid on the bottom. All eight fields should appear in the
query design grid (see Figure 4.5). You might need to use the horizontal scrollbar to view
some of the fields on the right.
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FIGURE 4.5 After you add fields to the query, they appear on the query design grid.

TIP

The easiest way to run a query is to click the Run button on the ribbon (which looks
like an exclamation point). You can click the View button to run a query, but this

method works only for Select queries, not for Action queries. The View button has a

special meaning for Action queries (explained in Chapter 12). Clicking Run is prefer-
able because you don’t have to worry about what type of query you're running. After
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running a Select query, you should see what looks like a datasheet, with only the
fields you selected. To return to the query’s design, click the View button.

TIP

Introduced with Access 2002 are shortcut keys that allow you to easily toggle between
the various query views: Ctrl+>, Ctrl+.(period), Ctrl+<, and Ctrl,(comma). Ctrl+> and
Ctrl+.(period) take you to the next view; Ctrl+< and Ctrl,(comma) take you to the
previous view.

Removing a Field from the Query Design Grid
To remove a field from the query design grid, follow these steps:
1. Find the field you want to remove.

2. Click the small horizontal gray button (column selector) immediately above the
name of the field. The entire column of the query design grid should become black
(see Figure 4.6).

3. Press the Delete key or click Delete Columns in the Query Setup group of the
Design tab.
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FIGURE 4.6 Removing a field from the query design grid.
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Assume that you have decided to remove the Region field from the query design grid. Use
the horizontal scrollbar to see the Country/Region field on the query design grid, and
then do the following:

1. Click the column selector immediately above the Country/Region field. The entire
column of the query design grid should become black, and the cursor turns into a
downward-pointing arrow.

2. Press the Delete key to remove the Country/Region field from the query design grid.

Inserting a Field After the Query Is Built

The process for inserting a field after a query is built differs, depending on where you
want to insert the new field. If you want to insert it after the existing fields, the easiest
method is to double-click the name of the field you want to add. If you prefer to insert
the new field between two existing fields, the best approach is to click and drag the field
you want to add, dropping it onto the field you want to appear to the right of the
inserted field.

To insert the Business Phone field between the Job Title and Home Phone fields, click
and drag the Business Phone field from the table until it’s on top of the Home Phone field.
This technique inserts the field in the correct place. To run the query, click Run on the
ribbon.

Moving a Field to a Different Location on the Query Design Grid
Although the user can move a column while in a query’s Datasheet view, sometimes you
want to permanently alter the position of a field in the query output. You can do this as a
convenience to the user or, more importantly, because you will use the query as a founda-
tion for forms and reports. The order of the fields in the query becomes the default order
of the fields on any forms and reports you build using any of the wizards. You can save
yourself quite a bit of time by ordering your queries effectively.

To move a single column, follow these steps:

1. Select a column while in the query’s Design view by clicking its column selector (the
button immediately above the field name).

2. Click the selected column a second time and then drag it to a new location on the
query design grid.
Follow these steps to move more than one column at a time:
1. Drag across the column selectors of the columns you want to move.

2. Click any of the selected columns a second time and then drag them to a new loca-
tion on the query design grid.
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Move the First Name and Last Name fields so that they appear before the Company field.
Do this by clicking and dragging from the column selector for First Name to the column
selector for Last Name. Both columns should be selected. Click again on the column selec-
tor for either column and then click and drag until the thick black line jumps to the left
of the Company field.

NOTE

Moving a column in the Datasheet view doesn’t modify the query’s underlying design. If
you move a column in Datasheet view, subsequent reordering in the Design view isn’t
reflected in the Datasheet view. In other words, Design view and Datasheet view are

no longer synchronized, and you must reorder both by hand. This actually serves as an
advantage in most cases. As you will learn later, if you want to sort by the Country/
Region field and then by the Company field, the Country/Region field must appear to
the left of the Company field in the design of the query. If you want the Company field

to appear to the left of the Country/Region field in the query’s result, you must make
that change in Datasheet view. The fact that Access maintains the order of the
columns separately in both views allows you to easily accomplish both objectives.

Saving and Naming Your Query

To save your query at any time, click the Save button on the Quick Access toolbar. If the
query is a new one, Access prompts you to name your query. Query names should begin
with the tag qry so that you can easily recognize and identify them as queries. It’s impor-
tant to understand that, when you save a query, you're saving only the query’s definition,
not the actual query result.

Return to the design of the query. To save your work, click Save on the Quick Access
toolbar that appears to the right of the Microsoft Access button. When prompted for a
name, call the query qryCustomers.

Ordering Your Query Result

When you run a new query, notice that the query output appears in no particular order,
but generally, you want to order it. You can do this by using the Sort row of the query
design grid.

To order your query result, follow these steps:

1. In Design view, click within the query design grid in the Sort cell of the column you
want to sort (see Figure 4.7).

2. Use the drop-down combo box to select an ascending or descending sort.
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FIGURE 4.7 Changing the order of the query result.

To sort in ascending order by the Company field, follow these steps:
1. In Design view, click in the Sort row of the query design grid for the Company field.
2. Open the Sort drop-down combo box.
3. Select Ascending.
4

. Run your query and view the results. Your records should now be ordered by the
Company field.

5. If you want to return to the query’s design, click View on the toolbar.

Sorting by More Than One Field

Quite often, you want to sort your query output by more than one field. The columns
you want to sort must be placed in order from left to right on the query design grid, with
the column you want to act as the primary sort on the far left and the secondary, tertiary,
and any additional sorts following to the right. If you want the columns to appear in a
different order in the query output, you must move them manually in Datasheet view
after you run the query.

Sort the query output by the Country/Region field and, within individual country group-
ings, by the Last Name and First Name fields. Because sorting always occurs from left to
right, you must place the Country/Region field before the LastName and FirstName fields.
Therefore, you must move the Country/Region field. Follow these steps:
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Select the Country/Region field from the query design grid by clicking the thin gray
button above the Country/Region column.

. After you have selected the Country/Region field, move your mouse back to the thin

gray button and click and drag to the left of the First Name and Last Name fields. A
thick gray line should appear to the left of the First Name field.

Release the mouse button.

Select the Last Name field from the query design grid by clicking the thin gray
button above the Last Name column.

After you have selected the Last Name field, move your mouse back to the thin gray
button and click and drag to the left of the First Name field. A thick gray line
should appear to the left of the First Name field.

Release the mouse button.

Change the sort of the Country/Region field to Ascending.
Change the sort of the Last Name field to Ascending.
Change the sort of the First Name field to Ascending.

Run the query. The records should be ordered by country/region and, within the
country grouping, by last name and first name.

Refining Your Query with Criteria

So far, you have learned how to select the fields you want and how to indicate the sort
order for your query output. One of the important features of queries is the capability to
limit your output by selection criteria. Access allows you to combine criteria by using any
of several operators to limit the criteria for one or more fields. The operators and their
meanings are covered in Table 4.1.

TABLE 4.1  Access Operators and Their Meanings

Operator Meaning Example Result
= Equal to ="Sales" Finds only those records with
"Sales" as the field value
< Less than <100 Finds all records with values less
than 100 in that field
<= Less than <=100 Finds all records with values
or equal to less than or equal to 100 in
that field
> Greater than >100 Finds all records with values
greater than 100 in that field
>= Greater than >=100 Finds all records with values
or equal to greater than or equal to 100 in

that field
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Operator Meaning Example Result
<> Not equal to <>"Sales" Finds all records with values other
than Sales in the field
And Both conditions Created by adding Finds all records where the
must be true criteria on the same conditions in both fields are true
line of the query
design grid to more
than one field
or Either condition "CA" or "NY" Finds all records with the value
can be true or "UT" of "CA", "NY", or "UT" in the field
Like Compares a Like Finds all records with the value of
string expression "Sales*" "Sales" at the beginning of the
to a pattern field
Between Finds a range of Between Finds all records with the values of
values 5 and 10 5-10 (inclusive) in the field
In Determines if the In("CA", Finds all records with the value of
value is in the "NY","UT") "CA", "NY", or "UT" in the field
string
Not Same as Not "Sales" Finds all records with values other
not equal to than Sales in the field
Is Null Finds Nulls Is Null Finds all records where no data
has been entered in the field
Is Not Finds all records Is Not Finds all records where data has
Null not Null Null been entered in the field

NOTE

The asterisk (*) is a wildcard. Used in the example “Like Sales*”, it will return all
records that begin with Sales and are followed by any remaining characters.

Criteria entered for two fields on a single line of the query design grid are considered an
And, which means that both conditions need to be true for the record to appear in the
query output. Entries made on separate lines of the query design grid are considered an
or, which means that either condition can be true for the record to be included in the
query output. Take a look at the example in Figure 4.8; this query would output all
records in which the Job Title field begins with either Marketing or Owner, regardless of
the last name. It outputs the records in which the Job Title field begins with Sales only
for the customers whose last names begin with the letters M through R inclusive.

Design a query to find all the sales agents in Brazil or France. The criteria you build
should look like those in Figure 4.9.
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FIGURE 4.9 The criteria to select sales agents whose country is either Brazil or France.



Working with Dates in Criteria 149

1. Notice that the criterion for the Country/Region field is "Brazil" Or "France"
because you want both Brazil and France to appear in the query output. The crite-
rion for the Job Title field is "Sales Agent". Because the criteria for both the
Country/Region and Job Title fields are entered on the same line of the query design
grid, both must be true for the record to appear in the query output. In other words,
the customer must be in either Brazil or France and must also be a sales agent.

2. Modify the query so that you can output all the customers for whom the job title
begins with Sales. Try changing the criteria for the Job Title field to Sales. Notice
that no records appear in the query output because no contact titles are just Sales.
You must enter "Like Sales*" for the criteria. Now you get the Sales Agents, Sales
Associates, Sales Managers, and so on. You still don’t see the Assistant Sales
Agents because their titles don’t begin with Sales. Try changing the criteria to
"Like *Sales*". Now all the Assistant Sales Agents appear.

Working with Dates in Criteria

Access gives you significant power for adding date functions and expressions to your
query criteria. Using these criteria, you can find all records in a certain month, on a
specific weekday, or between two dates. Table 4.2 lists several examples.

TABLE 4.2 Sample Date Criteria

Expression Meaning Example Result
Date() Current date Date() Records with the current
date within a field
Day (Date) The day Day Records with the order date
of a date ([OrderDate])=1 on the first day of the
month
Month (Date) The month Month Records with the order
of a date ([OrderDate])=1 date in January
Year (Date) The year Year Records with the order
of a date ([OrderDate])=2007 date in 2007
Weekday (Date) The weekday Weekday Records with the order date
of a date ([OrderDate])=2 on a Monday
Between Date A range of Between All records in 2007
And Date dates #1/1/2007#
and #12/31/2007#
DatePart A specific DatePart All records in the second
(Interval, part of a date ("q", quarter
Date) [OrderDate])=2

The Weekday (Date, [FirstDayOfWeek]) function works based on your locale and how
your system defines the first day of the week. Weekday () used without the optional
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FirstDayOfWeek argument defaults to vbSunday as the first day. A value of @ defaults the
FirstDayOfWeek to the system definition. Other values can be set also.

Figure 4.10 illustrates the use of a date function. Notice that DatePart("q", [Order
Date]) is entered as the expression, and the value of 2 is entered for the criteria.
Year([Order Date)] is entered as another expression, with the number 2007 as the crite-
ria. Therefore, this query outputs all records in which the order date is in the second
quarter of 2007.
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FIGURE 4.10 Using the DatePart() and Year () functions in a query.

Understanding How You Can Update Query Results

If you haven’t realized it yet, you can usually update the results of your query. This means
that if you modify the data in the query output, the data in the tables underlying the
query is permanently modified.

Build a query based on the Customers table. Add the ID, Company, Address, City, and
Country/Region fields to the query design grid; then run the query. Change the address of
a particular customer and make a note of the customer ID of the customer whose address
you changed. Make sure you move off the record so that Access writes the change to disk.
Close the query, open the actual table in Datasheet view, and find the record whose
address you modified. Notice that the change you made was written to the original table;
the reason is that a query result is a dynamic set of records that maintains a link back to
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the original data. You get this result whether you're on a standalone machine or on a
network.

Understanding how Access updates query results is essential; otherwise, you might
mistakenly update table data without even realizing you did so. Updating multitable
queries is covered later in this chapter in the sections “Pitfalls of Multitable Queries”
and “Row Fix-Up in Multitable Queries.”

Building Queries Based on Multiple Tables

If you have properly normalized your table data, you probably want to bring the data
from your tables back together by using queries. Fortunately, you can do this quite easily
with Access queries.

The query in Figure 4.11 joins the Customers, Orders, and Order Details tables, pulling
fields from each. Notice that the ID and Company fields are selected from the Customers
table, the Order ID and Order Date from the Orders table, and the Unit Price and
Quantity from the Order Details table. After running this query, you should see the
results shown in Figure 4.12. By creating a multitable query, you can look at data from
related tables, along with the data from the Order Details table.
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FIGURE 4.11 A query joining the Customers, Orders, and Order Details tables.
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FIGURE 4.12 The results of querying multiple tables.

Build a query that combines information from the Customers, Orders, and Order Details

tables. To do this, build a new query by following these steps:
1.
2.

Click to select the Create tab.

Click Query Design in the Other group. The Show Table dialog box appears.

From the Show Table dialog box, select Customers, Orders, and Order Details by
holding down the Ctrl key and clicking on each table name. Then select Add.

Click Close.

Some of the tables included in the query might be hiding below. If so, scroll down
using the vertical scrollbar to view any tables that aren’t visible. Notice the join
lines between the tables; they’re based on the relationships set up in the

Relationships window.
Select the following fields from each table:

Customers: Country/Region, City

Orders: Order Date

Order Details: Unit Price, Quantity

Sort by Country/Region and then City in ascending order. Your finished query
design should look like the one in Figure 4.13.

Run the query. Data from all three tables should be included in the query output.
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FIGURE 4.13 The query design from the example.

NOTE

To remove a table from a query, click anywhere on the table in the top half of the query
design grid and press the Delete key. You can add tables to the query at any time by
clicking the Show Table button on the ribbon. If you prefer, you can select the
Navigation Pane and then click and drag tables directly from the Navigation Pane to

the top half of the query design grid.

Pitfalls of Multitable Queries
You should be aware of some pitfalls of multitable queries; they involve updating as well
as which records you see in the query output.

Remember that you can’t update certain fields in a multitable query. These are the join
fields on the “one” side of a one-to-many relationship (unless the Cascade Update
Referential Integrity feature has been activated). You also can’t update the join field on
the “many” side of a relationship after you've updated data on the “one” side. More
importantly, which fields can be updated, and the consequences of updating them, might
surprise you. If you update the fields on the “one” side of a one-to-many relationship,
you must be aware of that change’s impact. You're actually updating that record in the
original table on the “one” side of the relationship; several records on the “many” side of
the relationship will be affected.
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NOTE

For more information about referential integrity, refer to Chapter 3, “Relationships: Your
Key to Data Integrity.”

For example, Figure 4.14 shows the result of a query based on the Customers, Orders, and
Oorder Details tables. I have changed "Company AA" to "Business AA" on a specific
record of my query output. You might expect this change to affect only that specific order
detail item. Pressing the down-arrow key to move off the record shows that all records
associated with Company AA have been changed (see Figure 4.15). This happened because
all the orders for Company AA were actually getting their information from one record in
the Customers table—the record for ID 27. This is the record I modified while viewing the
query result.
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FIGURE 4.14 Changing a record on the “one” side of a one-to-many relationship.

To get this experience firsthand, try changing the data in the City field for one of the
records in the query result. Notice that the record (as well as several other records) is modi-
fied. This happens because the City field actually represents data from the “one” side of
the one-to-many relationship. In other words, when you're viewing the Country/Region
and City fields for several records in the query output, the data for the fields might origi-
nate from one record. The same goes for the Order Date field because it’s also on the “one”
side of a one-to-many relationship. The only field in the query output that can’t be modi-
fied is TotalPrice, a calculated field. Practice modifying the data in the query result and
then returning to the original table and noticing which data has changed.
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FIGURE 4.15 The result of changing a record on the “one” side of a one-to-many relation-
ship. Notice that the Company Name field has been updated for all records with 27 as the ID.

The second pitfall of multitable queries is figuring out which records result from such a
query. So far, you have learned how to build only inner joins. Join types are covered in
detail in Chapter 12, but for now, it’s important to understand that the query output
contains all customers, regardless if they have orders, and all orders, regardless if they
have order detail. This means that not all customers and all orders are listed. In Chapter
12, you’ll learn how to build queries in which you can list only customers who have
orders. You’ll also learn how to list only the customers without orders.

Row Fix-Up in Multitable Queries

The Row Fix-Up feature is automatically available to you in Access. As you fill in key
values on the “many” side of a one-to-many relationship in a multitable query, the
nonkey values are automatically looked up in the parent table. Most database developers
refer to this as enforced referential integrity. A foreign key must first exist on the “one” side
of the query to be entered successfully on the “many” side. As you can imagine, you
don’t want to be able to add an order to your database for a nonexistent customer.

For example, the query in Figure 4.16 is based on the Customers and Orders tables. The
fields included in the query are Customer ID from the Orders table; Company, Address, and
City from the Customers table; and Order ID from the Orders table. If the Customer ID
associated with an order is changed, the Company, Address, and City are looked up from
the Customers table and immediately displayed in the query result. Notice in Figure 4.17
how the information for Business AA is displayed in the query result. Figure 4.18 shows
that the Company, Address, and City change automatically when the Customer 1ID is
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changed to Company AA. Don’t be confused by the combo box used to select the customer
ID. The presence of the combo box within the query is a result of Access’s auto-lookup
feature, covered in Chapter 2, “What Every Developer Needs to Know About Databases and
Tables.” The customer ID associated with a particular order is actually being modified in
the query. If the user adds a new record to the query, Access fills in the customer informa-
tion as soon as the user selects the customer ID associated with the order.
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FIGURE 4.16 This query illustrates the use of Row Fix-Up in a query with multiple tables.
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FIGURE 4.17 The query result before selecting another customer ID.
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FIGURE 4.18 The result of an auto-lookup after the customer ID is changed. The information
on the “one” side of the relationship is “fixed up” to display information for the appropriate

customer.

Creating Calculated Fields

One of the rules of data normalization is that the results of calculations shouldn’t be
included in your database. You can output the results of calculations by building those
calculations into your queries, and you can display the results of the calculations on

forms and reports by making the query the foundation for a form or report. You can also
add controls to your forms and reports containing the calculations you want. In certain
cases, this can improve performance. (This topic is covered in more depth in Chapter 16,
“Debugging: Your Key to Successful Development.”)

The columns of your query result can hold the result of any valid expression, including
the result of a user-defined function. This makes your queries extremely powerful. For
example, you can enter the following expression:

Left([First Name],1) & "." & Left([Last Name],1) & "."
This expression would give you the first character of the first name followed by a period,

the first character of the last name, and another period. An even simpler expression
would be this one:

[Unit Price]*[Quantity]
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This calculation would simply take the Unit Price field and multiply it by the Quantity
field. In both cases, Access would automatically name the resulting expression. For
example, the calculation that results from concatenating the first and last initials is
shown in Figure 4.19. Notice that in the figure, the expression has been given a name
(often referred to as an alias). To give the expression a name, such as Initials, you must
enter it as follows:

Initials:Left([First Name],1) & "." & Left([Last Name],1) & "."

The text preceding the colon is the name of the expression—in this case, Initials. If you
don’t explicitly give your expression a name, it defaults to Expri.

(':‘ﬂ WG = Northwind 2007 V1 : Database (Access 2007 (Beta)) - Microsoft Access — =
CF | Home | Greste  ExtemalDats  Database Tools @
e s = TS,
= Ja BrgEs — z -
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E
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e
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Ready | Num Lock  Scroll Lock | ‘Iﬁ\@liﬂ-lg
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FIGURE 4.19 The result of the expression Initials:Left([FirstName],1) & "." &
Left([LastName],1) & "." in the query.

Follow these steps to add a calculation that shows the unit price multiplied by the
quantity:
1. Scroll to the right on the query design grid until you can see a blank column.
2. Click in the Field row for the new column.

3. Type Total Price:[Unit Price]*Quantity. (These fields come from the Order
Details table.) If you want to see more easily what you're typing, press Shift+F2
(Zoom). The dialog box shown in Figure 4.20 appears. (Access will supply the space
after the colon and the square brackets around the field names if you omit them.)
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FIGURE 4.20 Expanding the field with the Zoom function (Shift+F2).

4. Click OK to close the Zoom window.

5. Run the query. The total price should appear in the far-right column of the query
output. The query output should look like the one in Figure 4.21.

NOTE

You can enter any valid expression in the Field row of your query design grid. Notice
that field names included in an expression are automatically surrounded by square
brackets, unless your field name has spaces. If a field name includes any spaces, you
must enclose the field name in brackets; otherwise, your query won’t run properly. This
is just one of the many reasons why field and table names shouldn’t contain spaces.
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FIGURE 4.21 The result of the total price calculation.
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Getting Help from the Expression Builder

The Expression Builder is a helpful tool for building expressions in your queries, as well as
in many other situations in Access. To invoke the Expression Builder, click in the Field
cell of your query design grid and then click Builder on the Ribbon (see Figure 4.22).
Notice that the Expression Builder is divided into three columns. The first column shows
the objects in the database. After selecting an element in the left column, select the
elements you want to paste from the middle and right columns.

Expression Builder 2lx|
Taotal Price: [Unit PricaJ*[Quantity]| OK
Cancel
Unida |

+- 1 &l =2 << and or mot uke| 3] Emste | Hen |
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[ Queries

[# Forms

@ Reports

[# Functions

(2 constants

] Cperators

(3 Comman Expressions

4

FIGURE 4.22 The Expression Builder makes it easier for you to create expressions in
your query.

The example in Figure 4.23 shows Functions selected in the left column. Within Functions,
both user-defined and built-in functions are listed; here, the Functions object is expanded
with Built-In Functions selected. In the center column, Date/Time is selected. After you
select Date/Time, all the built-in date and time functions appear in the right column. If you
double-click a particular function—in this case, the DatePart function—the function and its
parameters are placed in the text box at the top of the Expression Builder window. Notice
that the DatePart function has four parameters: interval, date, firstweekday, and
firstweek. If you know what needs to go into each of these parameters, you can simply
replace the parameter placemarkers with your own values. If you need more information,
you can invoke help on the selected function and learn more about the required parame-
ters. In Figure 4.24, two parameters are filled in: the interval and the name of the field being
evaluated. After you click OK, the expression is placed in the Field cell of the query.
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FIGURE 4.23 The Expression Builder with the DatePart function selected and pasted in the
expression box.
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FIGURE 4.24 A function pasted by Expression Builder with the parameters updated with
appropriate values.

Summarizing Data with Totals Queries

By using Totals queries, you can easily summarize numeric data. You can use Totals
queries to calculate the Sum, Average, Count, Minimum, Maximum, and other types of
summary calculations for the data in your query result. These queries let you calculate
one value for all the records in your query result or group the calculations as desired.

For example, you could determine the total sales for every record in the query result, as
shown in Figure 4.25, or you could output the total sales by country and city (see Figure
4.26). You could also calculate the total, average, minimum, and maximum sales amounts
for all customers in the United States. The possibilities are endless.
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FIGURE 4.25 Total sales for every record in the query result.
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FIGURE 4.26 Total sales by country and city.
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To create a Totals query, follow these steps:

1. Add to the query design grid the fields or expressions you want to summarize. It’s
important that you add the fields in the order in which you want them grouped.
For example, Figure 4.27 shows a query grouped by country and then city.

2. Click Totals on the ribbon to add a Total row to the query. By default, each field in
the query has Group By in the Total row.

3. Click in the Total row on the query design grid.
4. Open the combo box and choose the calculation you want (see Figure 4.27).

5. Leave Group By in the Total cell of any fields you want to group by, as shown in
Figure 4.27. Remember to place the fields in the order in which you want them
grouped. For example, if you want the records grouped by country and then by sales
representative, you must place the Country/Region field to the left of the Employee
ID field on the query design grid. On the other hand, if you want records grouped
by Employee ID and then by country, you must place the Employee ID field to the
left of the Country field on the query design grid.

6. Add the criteria you want to the query.
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FIGURE 4.27 Selecting the type of calculation for the Total row from a drop-down list.

Figure 4.28 shows the design of a query that finds the total, average, maximum, and
number of sales by country and city; Figure 4.29 shows the results of running the query.
As you can see, Totals queries can give you valuable information.
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FIGURE 4.28 A query that finds the total, average, maximum, and number of sales by
country and city.

(%WW Northwind 2007 V1 : Database [Access 2007 [Beta]} - Microsoft Access - X
- | Home { Create External Data Database Toals @
ValaE: = Iy
j & | {fL I - ,‘ I
Wiew Paste f Records A Filter Find
- - - ZK -
Clipboard & Sort & Filter
» 3
T | Country/Reg v| City v| Total Sales v| Average Sales v‘ Maximum Sales v| Number of Sales -
L Boise 13800 13800 13800 1
| [usa |Chicago | 22725 284.0625 525 8
| |USA Denver 2905.5 968.5 127.5 3
| [usa |lasVegas | 2695, 673.75 105 4
| [UsSA Los Angelas 2550 510 0| 5
| |usa Memphis | 15432.5| 3858.125 230 4
o | |USA Miami 4644.75 663.535714285714 70 7|
51l |UsA |Milwaukee | 8007.5| 1334.58333333333 127.5 6
t | |USA New York 43949 707 35 7|
2| |usa |Portland | 4583 780.5 230 6
E‘ | |USA Salt Lake City 3786.5 1262.16666666667 96.5 3
£ USA Seattle | 2410.75 602.6875 74.75 4
Record: M 4[1of12 | b M + | W NoFilier [[Search |
Ready | NumLack  Scroll Lock | B

FIGURE 4.29 The results of running a query with many aggregate functions.
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If you save this query and reopen it, you'll see that Access has made some changes to its
design. The Total cell for the Sum is changed to Expression, and the Field cell is changed
to the following:

TotalSales: Sum([Unit Price]*[Quantity])

If you look at the Total cell for the Avg, it’s also changed to Expression. The Field cell is
changed to the following:

AverageSales: Avg([Unit Price]*[Quantity])

Access modifies the query in this way when it determines that you're using an aggregate
function on an expression having more than one field. You can enter the expression
either way. Access stores and resolves the expression as noted.

Modify the query to show the total sales by country, city, and order date. Before you
continue, save your query as qryCustomerorderInfo and then close it. With the list of
queries visible, click qryCustomerOrderInfo. Right-click the query and select Copy from
the context-sensitive menu. Right-click the query again and select Paste. Access should
prompt you for the name of the new query. Type qryCustomerOrderSummary and click OK.
Right-click qryCustomerOrderSummary and select Design from the context-sensitive menu.
Delete both the Unit Price and Quantity fields from the query output. To turn your
query into a Totals query, follow these steps:

1. Click Totals on the Design tab of the ribbon. Notice that an extra line, called the
Total line, is added to the query design grid; this line says Group By for all fields.

2. Group by country, city, and order date but total by the total price (the calculated
field). Click the Total row for the Total Price field and use the drop-down list to
select Sum (refer to Figure 4.27).

3. Run the query. Your result should be grouped and sorted by country, city, and order
date, with a total for each unique combination of the three fields.

4. Return to the query’s design and remove the order date from the query design grid.
5. Rerun the query. Notice that now you're summarizing the query by country and
city.

6. Change the Total row to Avg. Now you're seeing the average price times quantity for
each combination of country and city. Change it back to Sum and save the query.

As you can see, Totals queries are both powerful and flexible. You can’t edit their output,
but you can use them to view the sum, minimum, maximum, average, and count of

the total price, all at the same time. You can easily modify how you're viewing this
information—by country, country and city, and so on—all at the click of your mouse.
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Excluding Fields from the Output

At times, you need to include a column in your query that you don’t want displayed in
the query output; this is often the case with columns used solely for criteria. Figure 4.30
shows an example. If you run this query, you get the total, average, count, and maximum
sales grouped by both country and order date. However, you want to group only by
country and use the order date only as criteria. Therefore, you need to set the Total row of
the query to Where, as shown in Figure 4.31. The column used in Where has been excluded
from the query result. You can easily determine this by noting that the check box in the
Show row of the Order Date column is unchecked.
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FIGURE 4.30 A query with criteria for the order date, before excluding fields from the query
output.

Understanding Nulls and Query Results

Null values in your table’s fields can noticeably affect query results. A Null value is differ-
ent from a zero or a zero-length string, which indicates that the data doesn’t exist for a
particular field; a field contains a Null value when no value has yet been stored in the
field. (As discussed in Chapter 2, you enter a zero-length string in a field by typing two
quotation marks.)



Understanding Nulls and Query Results 167

@3 'l =¥ - = Northwind 2007 V1 : Database [Acce.. | Query Tools - T X
o Home  Create External Data  Database Tools Design @
(] = A | @ mblj Za 4 Insert Column z [ Praperty Sheet
EEE =
" - N E @ == ¥ Delete Columns I Table Names
Vi Run Show Totals
i Y N Return: Al - & Parameters
Table = 121
Results Query Type Query Setup Show/Hide
- [ ==
= - -
B Order Summary Customers Orders Order Details E
# - ¥ OrderID - * -
Product Cat Sales by ..
[l Product Category Sales by ? 1 Employee 1D ?m
B Product Orders Company Customer 1D OrderID
Last Name Order Date Product ID
Product Purch
[ Product Purchases First Name Shipped Date Quantity
B Product Sales by Category E-mail Address Shipper ID Unit Price
Job Title Ship Name Discount
B Product Sales Qty by Empl... L T S - g -
B Product Sales Total by Date
B Products on Back Order
B Purchase Details Extended
B Purchase Price Totals
|
& Purchase Summary =1 4 ) b
5 qryCustomerOrderSummary T T
Field: | Country/Region | Qrder Date Total Sales: Sum(i[Uni| Average S
FH Quemt Table: | Customers |orders E
Total: | Group By | Where | Expression| | Expressiol
B Quend |
b Sort: |
B sales Analysis Show: | | [
T Criteria: Between #1/1/2006% And £3/31/2006%
B Shippers Extended e T
or v
B suppliers Extended v 4 ) »
Ready |\ Num Lock  Scroll Lock | Hwﬂu[ﬁ_ﬂ,-lu‘g

FIGURE 4.31 The Total row of the Order Date field is set to Where, excluding the field from
the query result.

Null values can affect the results of multitable queries, queries including aggregate func-
tions (Totals queries), and queries with calculations. Null values can also affect the result
of aggregate queries. For example, if you perform a count on a field containing Null
values, the Access Database Engine includes in the count only records having non-Null
values in that field. If you want to get an accurate count, it’s best to perform the count on
a primary key field or some other field that can’t have Null values.

Probably the most insidious problem with Nulls happens when you include them in
calculations. Including a Null value in a calculation containing a numeric operator (+, -,
/, *, and so on) results in a Null value. In Figure 4.32, for example, notice that the query
includes a calculation that adds the values in the Parts and Labor fields. These fields have
been set to have no default value and, therefore, contain Nulls unless something has been
explicitly entered into them. Running the query gives you the results shown in Figure
4.33. Notice that all the records having Nulls in either the Parts or Labor fields contain a
Null in the result.

The solution to this problem is constructing an expression that converts the Null values
to zero. The expression looks like this:

TotalCost: NZ([Parts])+NZ([Labor])
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FIGURE 4.32 The Design view of a query that propagates Nulls in the query result.
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FIGURE 4.33 The result of running a query illustrating Nulls.
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The Nz () function determines whether the Parts field contains a Null value. If the Parts
field contains a Null value, the expression converts it to a zero and includes it in the
calculation; otherwise, the expression uses the field’s value in the calculation. The same
expression is used to evaluate the Labor field. The result of the modified query is shown
in Figure 4.34.

Nulls really cause trouble when the results of one query containing Nulls are used
in another query; a snowball effect occurs. You can easily miss the problem and
output reports with inaccurate results. Using the NZ() function eliminates this kind of
problem. You can use the NZ() function to replace the Null values with zeros or zero-
length strings. Be careful when doing this, though, because this function might affect
other parts of your query that use this value for another calculation. Also, be sure to
use any function in a query on the top level of the query tree only because functions
at lower levels might hinder query performance. A query tree refers to the fact that a
query can be based on other queries. Placing the criteria at the top of the query tree
means that, if queries are based on other queries, the criteria should be placed in the
highest-level queries.

@ Hgsa= Morthwind 2007 V1 : Database [Access 2007 (Beta]) - Microsoft Access -2 X
. ‘ Home | Create External Data Database Tools @
o e I = e A - =
M B ;ﬁ Calibri .11 | = | = =i ? 7 s
- = I | _|_“_ |Record & Filt || Fna
View Paste (B = = |Records ilter n
E 15 0 [ | =R - = v (|
Views || Clipboard ™ Font = Rich Text |_ B Sort & Filter L |
gErmErmErenen
Project - Parts -|  Labor -| TotalCost -
Bloroject 1 10 4 14
 |project2 [ 5 5
|Project3 6 6
_|Projecta 11 5 16
 |Projects 8 8
_|Project6 7 7
4 |Project7 20| 15 35
£|| |Projects 4 4
S |projecta a2 5 10
2 || *|
3
>
=
3
4
Record: 4 4 [1ofa | » M ki [ & Mo Filter [[Search
Ready | Mum Lock  Scroll Lack | B

FIGURE 4.34 The query with an expression to convert Nulls to zero.
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Refining Your Queries with Field, Field List, and
Query Properties

You can use field and query properties to refine and control the behavior and appearance
of the columns in your query and of the query itself. Here’s how:

1. Click in a field to select the field, click in a field list to select the field list, or click in
the Query Design window anywhere outside a field or the field list to select the
query.

2. Click Property Sheet on the Design tab of the ribbon.

3. Modify the desired property.

NOTE

If you click a field within the query design grid that has its Show check box cleared,
only the query properties will display when you bring up the property sheet for that
field, not the field properties. If you mark the Show check box with the property sheet
open, the field properties will then display.

Field Properties: Changing the Behavior of a Field

The properties of a field in your query include the Description, Format, Input Mask, and
Caption of the column. The Description property documents the use of the field and
controls what appears on the status bar when the user is in that column in the query
result. The Format property is the same as the Format property in a table’s field; it controls
the display of the field in the query result. The Input Mask property, like its table counter-
part, actually controls how the user enters and modifies data in the query result. The
Caption property in the query does the same thing as a Caption property of a field: It sets
the caption for the column in Datasheet view and the default label for forms and reports.

You might be wondering how the properties of the fields in a query interact with the
same properties of a table. For example, how does the Caption property of a table’s field
interact with the Caption property of the same field in a query? All properties of a table’s
field are automatically inherited in your queries. Properties explicitly modified in the
query override those same properties of a table’s fields. Any objects based on the query
inherit the properties of the query, not those of the original table.

NOTE

In the case of the Input Mask property, it is important that the Input Mask of the
query not be in conflict with the Input Mask of the table. You can use the Input

Mask of the query to further restrict the Input Mask of the table, but not to override it.
If the query’s Input Mask conflicts with the table’s Input Mask, the user will not be
able to enter data into the table.
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Field List Properties: Changing the Properties of the Field List

Field List properties specify attributes of each table participating in the query. The two
Field List properties are Alias and Source. The Alias property is used most often when
the same table is used more than once in the same query. This is done in self-joins,
covered in Chapter 12. The Source property specifies a connection string or database
name when you’re dealing with external tables that aren’t linked to the current database.

Query Properties: Changing the Behavior of the Overall Query
Microsoft offers many properties, shown in Figure 4.35, that allow you to affect the
behavior of the overall query. Some of the properties are discussed here; the rest are
covered as applicable throughout this book.
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FIGURE 4.35 Query properties that affect the behavior of a given query.

The Description property documents what the query does. The Default View property
was introduced with Access 2002. This property determines which view will display by
default whenever the query is run. Datasheet is the default setting; PivotTable or
PivotChart are the other two Default View settings that are available. Output All
Fields shows all the fields in the query results, regardless of the contents of the Show
check box in each field. Top Values lets you specify the top x number or x percent of
values in the query result. The Unique Values and Unique Records properties are used to
determine whether only unique values or unique records are displayed in the query’s
output. (These properties are also covered in detail in Chapter 12.)
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Several other more advanced properties exist. The Run Permissions property has to do
with user-level security and is covered in Mastering Microsoft Office Access 2003. Source
Database, Source Connect String, ODBC Timeout, and Max Records all have to do with
client/server issues and are covered in Alison Balter’s Mastering Access 2002 Enterprise
Development. The Record Locks property concerns multiuser issues and is also covered in
Alison Balter’s Mastering Access 2002 Enterprise Development. The Recordset Type property
determines whether updates can be made to the query output. By default, this is set to
the Dynaset type, allowing updates to the underlying data. Filter displays a subset that
you determine, rather than the full result of the query. Order By determines the sort
order of the query. The Orientation property determines whether the visual layout of the
fields is left-to-right or right-to-left. The Subdatasheet Name property allows you to specify
the name of the table or query that will appear as a subdatasheet within the current
query. After you set the Subdatasheet Name property, the Link Child Fields and Link
Master Fields properties designate the fields from the child and parent tables or queries
that are used to link the current query to its subdatasheet. Finally, the Subdatasheet
Height property sets the maximum height for a subdatasheet, and the Subdatasheet
Expanded property determines whether the subdatasheet automatically appears in an
expanded state.

Building Parameter Queries When You Don’t Know
the Criteria at Design Time

You, or your application’s users, might not always know the parameters for query output
when designing the query. Parameter queries let you specify different criteria at runtime
so that you don’t have to modify the query each time you want to change the criteria.

For example, say you have a query, like the one shown in Figure 4.36, for which you want
users to specify the date range of the data they want to view each time they run the
query. The following clause has been entered as the criterion for the Order Date field:

Between [Enter Starting Date] And [Enter Ending Date]

This criterion causes two dialog boxes to appear when the user runs the query. The first
one, shown in Figure 4.37, prompts the user with the criterion text in the first set of
brackets (refer to Figure 4.36). The text the user types is substituted for the bracketed text.
A second dialog box appears, prompting the user for whatever is in the second set of
brackets. The user’s response is used as the criterion for that query.

Add a parameter to the query qryCustomerOrderSummary so that you can view only Total
Price summaries within a specific range. Go to the criteria for Total Price and type
Between [Please Enter Starting Value] and [Please Enter Ending Value]. This
allows you to view all the records in which the total price is within a specific range. The
bracketed text is replaced by actual values when the user runs the query. Click OK and
run the query. You're then prompted to enter both a starting and an ending value.
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FIGURE 4.36 This parameter query prompts for a starting date and an ending date.

Enter Parameter Yalue ] [P

Enter Starting Date

FIGURE 4.37 This dialog box appears when the parameter query is run.

To make sure Access understands what type of data should be placed in these parameters,
you must define the parameters. Do this by selecting Parameters from the Query menu to
open the Query Parameters window. Another way to display the Query Parameters
window is to right-click a gray area in the top half of the query design grid; then select
Parameters from the ribbon while on the Design tab.

The text that appears within the brackets for each parameter must be entered in the
Parameter field of the Query Parameters dialog box. The type of data in the brackets must
be defined in the Data Type column. Figure 4.38 shows an example of a completed Query
Parameters dialog box.

You can easily create parameters for as many fields as you want, and you add parameters
just as you would add more criteria. For example, the query shown in Figure 4.39 has
parameters for the Job Title, City, and Country/Region fields in the Employees table
from the Northwind database. Notice that all the criteria are on one line of the query
design grid, which means that all the parameters entered must be satisfied for the records
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to appear in the output. The criterion for the title is [Please Enter a Job Title]. This
means that the records in the result must match the title entered when the query is run.
The criterion for the City field is [Please Enter a City]. Only records with a city
matching the city entered will appear in the result when the query is run. Finally, the
criterion for the Country/Region field is [Please Enter a Country or Region]. This
means that only records with the country or region entered when the query is run will

appear in the output.

The criteria for a query can also be the result of a function; this technique is covered in

Chapter 12.
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FIGURE 4.38 This completed Query Parameters dialog box declares two date parameters.
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FIGURE 4.39 The Query Design window showing a query with parameters for three fields.
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NOTE

Parameter queries offer significant flexibility; they allow the user to enter specific crite-
ria at runtime. What's typed in the Query Parameters dialog box must exactly match
what’s typed within the brackets; otherwise, Access prompts the user with additional
dialog boxes.

TIP

You can add as many parameters as you like to a query, but the user might become
bothered if too many dialog boxes appear. Instead, build a custom form that feeds
the Parameter query. This technique is covered in Chapter 11, “Advanced Report
Techniques.”

Adding Smart Tags to Your Queries

You use smart tags to perform tasks that you would usually open other applications to
perform. For example, you can use smart tags to schedule an appointment, email a letter,
or add an Outlook contact, all based on data stored in an Access table or found in an
Access query result. Taking things a step further, you can even determine the weather or
get the latest news on each city that appears in the result of an Access query!

Adding a Smart Tag to a Query

Adding a smart tag to an Access query is extremely simple. Here are the steps involved:
1. Create a new query or open an existing query in Design view.

2. Select the field on which you want to base the smart tag. For example, if you want
to use the smart tag to schedule an appointment, you would probably want to select
the contact name field.

3. Show the Field properties for the field and click within the Smart Tags property (see
Figure 4.40).

4. Click the Build button (the ellipsis). The Smart Tags dialog box appears (see Figure
4.41).

5. Click to select the smart tag you want to add. For example, to send mail, schedule a
meeting, open an existing contact, and add new contacts, select Person Name.

6. Click OK. A smart tag appears in the Smart Tags property (see Figure 4.42).
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FIGURE 4.40 The Field Properties window with the Smart Tags property selected.
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FIGURE 4.41 The Smart Tags dialog box allows you to select the smart tag you want to add.

Using a Smart Tag

After you have added a smart tag to a query, you will notice smart tag action buttons
when you run the query (see Figure 4.43). Click the action button for a particular cell in
the query result to see the actions available for that smart tag. In Figure 4.44, you can see
that the Person Name smart tag has the Schedule a Meeting and Show my Calendar menu
items associated with it. Figure 4.45 shows the result of selecting the Schedule a Meeting

menu item.
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FIGURE 4.42 After you click OK, a smart tag appears in the Smart Tags property.
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FIGURE 4.43 After you add a smart tag, smart tag action buttons appear when you run
the query.
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actions available for that smart tag.
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Creating a Pivot Table or Pivot Chart from a Query

Pivot tables and pivot charts provide great ways for you to summarize detailed data stored
in your Access Database Engine and SQL Server databases. Pivot tables present your data
in a spreadsheet-like format, whereas pivot charts automatically render pivot table views
as line, bar, or area charts. Access 2002 introduced two views for queries: PivotTable and
PivotChart.

Creating the Query to Display in PivotTable or PivotChart View

You must build a query that is appropriate to display in PivotTable or PivotChart view.
Queries that lend themselves to be displayed in PivotTable or PivotChart view provide
many ways for the user to manipulate his data. An example of such a query is one that
contains information about country, city, salesperson, sales, and date of sale. You could
determine sales by city and salesperson for each month, or you could determine sales in
each country for each salesperson during the year 2006. As you can see, the idea of pivot
tables is to let you slice and dice the data in any way you need to at a given moment

in time.

For this example, create the following query within the Northwind database:
1. Create a new query in Design view.

2. Add the Customers, Orders, Products, Order Details, and Employees tables to the
query.
3. Add the Country/Region and City fields from the Customers table.

4. Add an expression: SalesPerson:Employees![Last Name] & ", " &
Employees![First Name].

5. Add the Order Date from the Orders table.
6. Add the Product Name from the Products table.

7. Add an expression: Total:[Order Details]!UnitPrice * [Order
Details]!Quantity.

You now have a query on which you can base your pivot table.

NOTE

When you are adding tables to the query, some may be joined with outer joins. You
must change these joins to inner joins for the query to run properly. Chapter 12 covers
the process of converting the outer joins to inner joins.
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Displaying the Query in PivotTable View

To switch to PivotTable view, click to select the Design tab and then open the View drop-
down on the ribbon. Select PivotTable View from the drop-down. The empty PivotTable
view appears, and the Access ribbon changes to include the PivotTable tab (see Figure 4.46).
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FIGURE 4.46 When you switch to PivotTable view, the empty PivotTable view appears and the
Access toolbar changes to the PivotTable toolbar.

The PivotTable Field List window also appears. You will add four types of fields to your
pivot table. They include the following:

» Column fields—Often hold date fields; generally hold information with the fewest
number of data items.

» Row fields—One or more fields that display data by attributes.

» Totals or Detail fields—The crosstab data itself. These are the numeric values that
make up the meat of the pivot table.

» Filter fields—One or more optional fields that restrict that data appearing in the
columns, rows, or both.
To display your initial pivot table, take the following steps:
1. Drag the Country/Region field so that it appears as a Row field.

2. Drag the City field so that it appears as a second Row field to the right of the
Country field.
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3. Drag and drop the Order Date By Month field so that it appears as a Column field.

4. Drag and drop the Total field so that it appears as a Detail field. The resulting
pivot table appears as shown in Figure 4.47.

@ Hgsa = Northwind 2007 V1 : Database [Acce.. | PivotTable | - T X
- Home Create External Data Database Tools Design @
B Field List| 15 Hide Details || % Group Al | Iy = = ™ Property Sheet #3 subtotal
z A B a3 tH
B8 | S Drop Zones| & Show Details | < Unoroup || | | - L B T AutoCalc - [ Formulas =
F - Refresh Export || =2 3
VW L5} Drill Buttons Gl - Pivot to Ex{e\ 2% Y Show As =
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FIGURE 4.47 The pivot table that appears after dragging and dropping the Total so that it
appears as a Detail field.

Displaying Summarized Data
Including all the detail data may be much more information than you need. You can alter
the query design to show only summary information. Here’s how it works:

1. Switch to Design view.
Click the Totals button on the Design tab of the ribbon.
Group by all fields except the data field and any fields that you are using for a filter.

Change the Total cell for any fields you are filtering by to Where.

o » w b

Change the Total cell for the data field to Sum. The resulting query appears as
shown in Figure 4.48.

o

Run the query to verify the design (see Figure 4.49).

7. Return to PivotTable view.



182 CHAPTER 4 What Every Developer Needs to Know About Query Basics

m"‘ﬁ"’r’""r = Northwind 2007 V1 : Database [Acce... | Query Toals -ax
_ Home  Create External Data DatabaseTools  Design @
@ [ ] @4 @@ % & % Insert Column [5F Property Sheet
L HE @ = & W Delete Columns
Vi Run Show . 1| Totals -
i 1  [W2| Tapie SN Return: Al - ) Parameters
Results Query Type Query Setup ShowyHide
4
Customers 1 Orders Order Details Produicts
Address - . - . : T
City ? Order D 7 B supplierDs
State/Province Employee ID Order ID Supplier D5, V%
ZIP/Postal Cade Customer ID Product 1D R "
Country/Region Order Date Quantity e
Web Page Shipped Date Unit Price i
Notes Shipper ID Discount
- - - Description
(=l Ak chmante Shin blama ShatucIn -
o Chomdned Coct
=
= Emplayees
= . a
o
% LBo] I%I
o Company
ﬁ Last Name
= First Name -
oA ] »
. f f -
Field: | Country/Region City SalesPerson: [Employees]/[Last Name] & | Order Date Product Name Total [Order Det
Table: | Customers Customers Qrders Products
~ | Graup By Group By Group By Group By Sum
|
-
Ready | Num Lock  Seroll Lack | EEE

FIGURE 4.48 The query that appears after changing the Total cell for the data field to Sum.
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FIGURE 4.49 The underlying query after modifying it to summarize the data.
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8. To add grand totals, click any one of the Total buttons to select all three columns
and then click the AutoCalc button on the Design tab of the ribbon.

9. Select the desired calculation from the drop-down.
10. With the columns still selected, right-click and select Hide Details.

11. Observe the summarized data (see Figure 4.50).
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FIGURE 4.50 The PivotTable view after modifying the underlying query to summarize the
data.

Filtering Pivot Table Data

By default, Access includes all data in the pivot table. You can filter the pivot table to
display only selected values for a row or column. For example, you can filter to display
data for only sales in specific countries. Here’s how it works:

1. Make sure that you have expanded the pivot table display to include the detail for
the data on which you want to filter (see the next section, “Using Drill-Down”).

2. Click the arrow of the field button to filter. The list contains an item for each field
value (see Figure 4.51).

3. Click the (All) check box to deselect all fields.
4. Click to select the field values that you want to include in the output.

5. Click OK to close the list and apply the filter.
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FIGURE 4.51 The list contains an item for each field value.

Using Drill-Down
Generally, the initial pivot table contains an excessive amount of detail. Here’s how you
can modify the amount of detail to show summary information only:

1.
2.

10.

Switch to Design view.
Click the Totals button on the Design tab of the ribbon to eliminate the data
grouping.

Return to PivotTable view. The Total or Details Fields drop zone is empty because
you changed the structure of the query.

Click the Field List button to display the PivotTable Field List.
Expand the Totals item.

Right-click the Sum of Total item and select Delete, which clears the data from
the cells.

Drag the Years button outside the window to remove the columns for the years,
leaving an empty No Totals column.

Click Show Details and then drag the No Totals column outside the window. At this
point, the Column Fields and Totals or Detail Fields drop zones are empty.

Drag the Total column to the Columns drop zone.

Click the Show Details button and then the Hide Details button. You will see the
data expand and collapse