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Introduction

Rolodexes, punch cards, cardboard boxes, vertical files, Post-it notes, 10,000-
page indexes, and (when all else failed) large paper piles on flat surfaces. But
after much suffering, people discovered that computers were far better at dealing with
information, especially when that information is large, complex, or changes frequently.

People have tried a variety of techniques to organize information. They've used

That's where Microsoft Access comes into the picture. Access is a tool for managing
databases—carefully structured catalogs of information (or data). Databases can
store just about any type of information, including numbers, pages of text, and
pictures. Databases also range wildly in size—they can handle everything from
your list of family phone numbers to a ginormous product catalog for Aunt Ethel's
Discount Boutique.

In this book, you'll learn how to design complete databases, maintain them, search
for valuable nuggets of information, and build attractive forms for quick and easy
data entry. You'll delve into the black art of Access programming, where you'll pick
up valuable tricks and techniques that you can use to automate common tasks, even
if you've never touched a line of code before. And you'll even explore the new web
app feature that lets you put your database online so anyone can use it—provided
you have a SharePoint server or an Office 365 hosting plan.

What You Can Do with Access

The modern world is filled with information. A web search for a ho-hum topic like
"canned carrots" nets more than a million web pages. As a result, it's no surprise
that people from all walks of life need great tools to store and manage information.




WHAT YOU CAN It'simpossible to describe even a fraction of the different databases that Access fans
R create every day. But just to get you thinking like a database maven, here are some
common types of information that you can store handily in an Access database:

» Catalogs of books, CDs, rare wine vintages, risqué movies, or anything else you
want to collect and keep track of.

» Mailing lists that let you keep in touch with friends, family, and coworkers.

» Business information, like customer lists, product catalogs, order records, and
invoices.

 Lists of guests and gifts for weddings and other celebrations.
» Lists of expenses, investments, and other financial planning details.

Think of Access as a personal assistant that can help you organize, update, and find
any type of information. This help isn't just a convenience—it also lets you do things
you could never accomplish on your own.

Imagine you've just finished compiling a database for your collection of 10,000 rare
comic books. On a whim, you decide to take a look at all the books written in 1997.
Or just those that feature Aquaman. Or those that contain the words "special edi-
tion" in the title. Performing these searches with a paper catalog would take days.
On an average computer, Access can perform all three searches in under a second.

Access is also the king of small businesses because of its legendary powers of
customization. Although you can use virtually any database product to create a list
of customer orders, only Access makes it easy to build a full user interface for that
database (as shown in Figure I-1).

2 ACCESS 2013: THE MISSING MANUAL
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FIGURE I-1

This sales database
includes handy forms that
sales people can use to
place new orders (shown
here), customer service
representatives can use to
sign up new customers,
and warehouse staff can
use to review outgoing
shipments. Best of all,
the people who are using
the forms in the database
don't need to know
anything about Access.
As long as a database

pro (like your future self,
once you've finished this
book) has designed these
forms, anyone can use
them to enter, edit, and
review data.
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DO WITH ACCESS

UP TO SPEED

The Benefits of a Good Database

Many people use an address book to keep track of close friends,
distant relatives, or annoying coworkers. For the most part, the
low-tech address book works great. But consider what happens
if you decide to store the same information in an Access data-
base. Even though your contact list isn't storing Google-sized
volumes of information, it still offers a few features that you
wouldn't have without Access:

+ Backup. If you've ever tried to decipher a phone number
through a coffee stain, you know that sometimes it helps
to have things in electronic form. Once you place all your
contact information into a database, you'll be able to
preserve it in case of disaster, and print as many copies
as you need (each with some or all of the information
showing). You can even share your list with a friend who
needs the same numbers.

+ Space. Although most people can fit all the contacts they
need into a small address book, a database ensures you'll
never fill up that "M" section. Not to mention that you
can cross out and rewrite the address for your itinerant

way—by name. But what happens once you've entered
everyone in alphabetical order by last name, and you
need to look up a contact you vaguely remember as Joe?
Access can effortlessly handle this search. It can also find
amatching entry by phone number, which is great if your
phone gives you a log of missed calls by number only, and
you want to figure out who's been pestering you.

Sharing. Only one person at a time can edit most ordinary
files like Microsoft Word documents and spreadsheets.
This limitation causes a problem if you need your entire
office team to collaborate on a potluck menu. But Access
lets multiple people review and change your data at the
same time, on different computers. Chapter 19 has the
full story.

Integration with other applications. Access introduces you
to arealm of timesaving possibilities like mail merge. You
can feed a list of contacts into a form letter you create in
Word, and automatically generate dozens of individually
addressed letters.

Uncle Sid only so many times before you runout of room. || these examples demonstrate solid reasons to go electronic
+ Searching. An address book organizes contacts in one  with almost any type of information.

The Two Sides of Access

As you'll see in this book, you'll actually perform two separate tasks with Access:

* Designing your database. This task involves creating tables to hold data, queries
that can ferret out important pieces of information, forms that make it easy to
enter information, and reports that produce attractive printouts.

* Dealing with data. This task involves adding new information to the database,
updating what's there, or just searching for the details you need. To do this
work, you use the tables, queries, forms, and reports that you've already built.

Most of this book is dedicated to task #1—creating and perfecting your database.
This job is the heart of Access, and it's the part that initially seems the most daunt-
ing. It's also what separates the Access masters from the neophytes.

Once you've finished task #1, you're ready to move on to task #2—actually using
the database in your day-to-day life. Although task #1 is more challenging, you'll

4 ACCESS 2013: THE MISSING MANUAL



(eventually) spend more time on task #2. For example, you might spend a couple
of hours creating a database to keep track of your favorite recipes, but you'll wind
up entering new information and looking up recipes for years (say, every time you
need to cook up dinner).

Access vs. Excel

Access isn't the only Office product that can deal with lists and tables of information.
Microsoft Excel also includes features for creating and managing lists. So what's
the difference?

Although Excel's perfectly good for small, simple amounts of information, it just
can't handle the same quantity and complexity of information as Access. Excel also
falters if you need to maintain multiple lists with related information (for example,
if you want to track a list of your business customers and a list of the orders they've
made). Excel forces you to completely separate these lists, which makes it harder to
analyze your data and introduces the possibility of inconsistent information. Access
lets you set up strict /inks between tables, which prevents these problems.

Access also provides all sorts of features that don't have any parallel in the spread-
sheet world, such as the ability to create customized search routines, design fine-
tuned forms for data entry, and print a variety of snazzy reports.

Of course, all this isn't to say that Access is better than Excel. In fact, in many cases
you might want Excel to partner up with Access. Excel shines when crunching reams
of numbers to create graphs, generate statistics, or predict trends. Many organiza-
tions use Access to store and manage information, and then export a portion of that
information to an Excel spreadsheet whenever they need to analyze it. You'll learn
how to take this step in Chapter 23.

TIP Looking to polish up your Excel skills? Check out Excel 2015: The Missing Manual.

Access vs. SQL Server

Microsoft provides another database product—the industrial-strength SQL Server,
which powers everything from Microsoft's own search engine to the NASDAQ stock
exchange. Clearly, SQL Server is big business, and many Access fans wonder how
their favorite database software compares.

One of the most important differences between Access and database products like
SQL Server is that Access is a client-side database. In non-techie terms, that means
that Access runs right on your personal computer. Database engines like SQL Server
are server-based: They store the data on a high-powered server computer, which
you access from a garden variety PC. (This interaction happens over a local network
or over the Internet, depending on how you've configured SQL Server.)

Server-based databases are much more complex to set up and maintain, but they
provide enhanced performance and rock-solid stability, even when thousands of
people use them at once. However, the only people that require high-end databases

WHAT YOU CAN
DO WITH ACCESS
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like SQL Server are large organizations. Amazon.com wouldn't last 5 minutes if it
had to rely on an Access database. But Access works just fine for most small and
mid-sized businesses. It's also perfect for personal use. (If you still have lingering
doubts about whether Access can meet your needs, check out the box on page 7.)

Another important difference between Access and server-side database products is
that Access is an all-in-one solution for storing and interacting with data. Server-side
database engines like SQL Server focus exclusively on storing data (and sending that
data to other computers when they request it). However, this single-minded design
has a sizable price. An ordinary person can't directly edit a database that's stored
by SQL Server. Instead, you need to use yet another program that can talk to SQL
Server and ask for the information it needs. In most cases, this program needs to
be hand-built by a savvy programmer. In other words, if you're using SQL Server,
you need to write a whole application before you can effectively use your database.

Sometimes, Access fans do turn into SQL Server gurus. You can start with a modest
Access database and then step up to SQL Server when your needs exceed what
Access provides. The process isn't always seamless, but it's possible. You can even
keep using Access as a front end to manage your SQL Server database. You can
learn about this trick in Chapter 21.

ACCESS 2013: THE MISSING MANUAL



WORD TO THE WISE

THE ACCESS
RIBBON

When Access Isn't Enough

If you've picked up this book, you probably have a good
sense that Access will meet your needs. But if you're in any
doubt, a quick reality check will confirm whether you're on
the right path.

The following list describes a few warning signs that suggest
you and Access just aren't a good fit. If you don't fall into any of
these categories, congratulations—you're ready to use the most
straightforward and productive database software anywhere!

* Youneed to store huge volumes of information (more than
2gigabytes of data). You're unlikely to hit this mark unless
you're storing large pictures or other types of digital
content inside a database. Even a big Access database is
usually less than 100 megabytes (about 20 times smaller
than the 2 GB limit).

* You need to share your database over the Web. Ordinary
Access databases just aren't cut out for the Web. But
Access 2013 introduces a new web app feature that uses
Microsoft SharePoint behind the scenes, so your database
can serve far more people than it could through Access

alone. However, there are disadvantages—for example,
some Access features don't carry over to the web
application, and you must invest in SharePoint server or a
SharePoint hosting service. Chapter 22 describes Access's
web database feature in detail.

You're going to share your database on a network, and
more than a dozen people need to use it at once. It's
difficult to correctly interpret this limit. It's perfectly
fine for hundreds of people to use your database from
time to time, but problems occur when many people
are all jockeying to make changes to the same database
file at the same instant. You need to test your database
to figure out whether you can cross this limit without
introducing problems, and you may need to switch to a
web app (Chapter 20) or use Access in conjunction with SQL
Server (Chapter 21). For more information about sharing
Access—and for some help deciding what's the best way
to satisfy large crowds of people—see page 641.

M The Access Ribbon

The ribbon is a super-toolbar that replaces the various toolbars that clogged the
window in the ancient days before Access 2007. It's clear, streamlined, and carefully
organized into tabs—Home, Create, External Data, and so on. Initially, Access starts
out with four tabs (although other tabs appear when you perform specific tasks).

When you create or open a new database, you start at the Home tab. Click the Create
tab (as shown in Figure I-2), and you get access to a slew of powerful commands

that let you add new database components.




THE ACCESS
RIBBON

Ribbon tabs

A2
HOME

a

CREATE

=

BoutiqueFudge : Dathbase- D:\

EXTERNAL DATA

R &

Desktop\2|:cess 2013\Samples\Chapterl8\BoutiqueFu
DATABASE TOOLS
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FIGURE I-2

When you hover over a
button in the ribbon, you
don't see a paltry two- or
three-word description in
a yellow box. Instead, you

Application lable SharePoint Query Query Form Form Blank Report Report Blank see a friendly pop-up box
Parts ~ Y Design  Lists - Wizard Design Design Form =- Design Report . .
with a complete mini-
Templates Tables Queries Forms Reports .
description. Here, the
» Table p p
mouse is hovering over

Create a new blank table. You can
define the fields directly in the new
table, or open the table in Design
VIEW,

the Table command.

Q Tell me more

Here's a quick rundown of the basic ribbon tabs:

* File looks like a tab, but it's actually the gateway into backstage view. Page 11
explains how backstage view works.

* Home gathers together a variety of common commands including the familiar
copy-and-paste tools and formatting commands for tweaking fonts and colors.
You'll also find handy features like sorting, searching, and filtering, all of which
you'll tackle in Chapter 3.

* Create has commands for inserting all the different database objects you'll learn
about in this book (see page 24 for the lowdown). These include the tables that
store data, the queries that search it, the forms that help you edit it, and the
reports that help you print it.

« External Data has commands for importing data into Access and exporting
it to other programs. You'll also find features for integrating with Microsoft
SharePoint Server. You'll use these commands in Part Six.

+ Database Tools features the pro tools you'll use to analyze a database, link
tables, and scale up to SQL Server. You'll also find the commands for inserting
Visual Basic code, which you'll explore in detail in Part Five.

8 ACCESS 2013: THE MISSING MANUAL



1P _ . THE ACCESS
If you have a scroll mouse, you can breeze through the tabs by moving the mouse pointer over the RIBBON

ribbon, and then rolling the scroll wheel up or down.

One nice ribbon feature is the way it adapts to different window sizes. In a wide
Access window, there's room to spread out, and text appears next to almost every
button. But in a narrow Access window, where space is more limited, Access strips
the text off less important buttons to make room (Figure [-3).

Y %l Ascending T Selection - ’7 = Mew ZTotals e Replace FIGURE I-3
&l Descending = Advanced - EHsave  Pspeling 0 2 GoTo- Here are three sections from the
Fiter Remove Sort Toggle Filter Rirfh X Delete ~ [ More~ Fin [% Select~ Home tab in the ribbon (Sort & Filter,
Sort & Filter Records Find Records, and Find). When the Access

window is wide, there's plenty of
room to show buttons and text (top).

Y - O F = X H fac But if you resize the Access window
iter Bl H- cetrh & T g 27 down to super-skinniness, the ribbon
Al - H- L - removes text so it can keep showing
Sort & Filter Records Find the same set of commands. If you

want to know what a no-text button
does, hover your cursor over it to see
its name.

TIP Want to reclaim the screen real estate that the ribbon occupies? Just double-click the current tab, and

the ribbon collapses, leaving only the row of tab titles visible. Double-click the tab again to pop the buttons back
into sight.

Using the Ribbon with the Keyboard

If you're a diehard keyboard lover, you'll be happy to hear that you can trigger ribbon
commands with the keyboard. The trick is to use keyboard accelerators, a series
of keystrokes that starts with the Alt key (the same keys you used to use to get to
a menu). When using a keyboard accelerator, you don’t hold down all the keys at
the same time. (As you'll soon see, some of them have enough letters to tie your
fingers up better than the rowdiest game of Twister.) Instead, you press the keys
one after the other.

The trick to keyboard accelerators is to understand that once you press the Alt key,
you do two things, in this order:

1. Pick the correct ribbon tab.

2. Inthat tab, choose a command.




THE ACCESS
RIBBON

Before you can trigger a specific command, you must select the right tab (even if
you're already there). Every accelerator requires at least two key presses after you
press the Alt key. You'll need even more if you need to dig through a submenu.

By now, this whole process probably seems hopelessly impractical. Are you really
expected to memorize dozens of different accelerator key combinations?

Fortunately, Access is ready to help you out with a feature called KeyTips. Here's
how it works: Once you press the Alt key, letters magically appear over every tab in
the ribbon. Once you press a key to pick a tab, letters appear over every button in
that tab. You can then press the corresponding key to trigger the command. Figure
/-4 shows how it works.

E E + BoutiqueFudge : Database- D:\Desktop\Access 2013\Samples\Chapterl8\Bouti.. 7 - 0 X FIGURE I-4
HOME CREATE EXTERNAL DATA DATABASE TOOLS Office Tester ~ Top: When you press Alt
c| %] : = . o
% DI T Access pins KeyTips next
view | pate 2 | Fier M el - B I L[&Ee&E] M to every tab, over the File
¥ rooae X A - menu, and over the but-
Views Clipboard = Sort & Filter Records Find Text Formatting ~ tons in the OUiCk ACC@SS
toolbar.
X Bottom: If you follow
@ | = BoutiqueFudge: Database- D:\Desktop\Access 2013\Samples\Chapter18\Bouti.. 2 - 0O X .
up by pressing Y (for
HOME CREATE EXTERNAL DATA DATABASE TOOLS Office Tester -
= | the Database Tools tab),
& i [ | [""\ = Database Documenter = Ll 1)
“ IJ -r! HG ‘ e ::nnalyzé Performance w ’j‘ﬁ ﬁ you I see Iettel; 'nexff fo
Compact and Visual Run  Relationships Object Access SharePoint  Add- every command in that

Repawr@tabase Bﬂc nﬁc Depzﬁncms B Analyze Table Daﬁase ol tab. Now you can press
H Macr Eelahonsm s E Analyze Vove Dam ASSEINS Lad

another key to run a
command (for example,
W moves your data to SQL
Server).

TIP Don't bother trying to match letters with tab or button names—the ribbon's got so many features packed
into it that in many cases, the letters don't mean anything at all.

In some cases, a command may have two letters, and you need to press both keys,
one after the other. You can back out of KeyTips mode at any time without triggering
a command by pressing the Alt key again.

Some other shortcut keys don't use the ribbon. These key combinations start with
the Ctrl key. For instance, Ctrl+C copies highlighted text, and Ctrl+S saves your cur-
rent work. Usually, you find out about a shortcut key by hovering over a command
with the mouse cursor. Hover over the Paste button in the ribbon's Home tab, and
you see a tooltip that tells you its timesaving shortcut key is Ctrl+V. And if you've
worked with a previous version of Access, you'll find that Access 2013 keeps most
of the same shortcut keys.
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The Quick Access Toolbar T”:I ;;gﬁss
Keen eyes will notice the tiny bit of screen real estate that sits just above the ribbon

(Figure I-5). This bit of screen holds a series of tiny icons, and it's called the Quick

Access toolbar (or QAT to Access nerds).

i F ; ; . FIGURE I-5
outiqueFudge : Database- D-\Desktop\Access 2013\Samples\Chapterl8Bouti.. 2 — [ X
e CREATE EXTERNAL DATA DATABASE TOOLS Office Tester = The Quick Access toolbar
- X Y 5 Y- [_~ _— fH] % e i Fra— puts the Save, Undo,
| | , o and Redo commands
: B fiter AV T o & ¢ i B B - ioht at fingerti
View aste ilter Refresh ind it Il at your ringertips.
. e X - B B A-¥- Q- a- rerose s out e
Views Clipboard Sort & Filter Records Find Text Formatting [ ~ ccess Smg €s OUt[ ese
F— commands because
people use them more

frequently than any other
commands. But as you'll
learn in the appendix of
this book, you can add
anything you want here.

If the Quick Access toolbar were nothing but a specialized shortcut for three com-
mands, it wouldn't be worth the bother. However, the nifty thing about the Quick
Access toolbar is that you can customize it. In other words, you can remove com-
mands you don't use and can add your own favorites.

Microsoft has deliberately kept the Quick Access toolbar very small. It's designed
to give a carefully controlled outlet for those customization urges. Even if you go
wild stocking the Quick Access toolbar with your own commands, the rest of the
ribbon remains unchanged. (And that means a coworker or spouse can still use your
computer without suffering a migraine.) However, Access also lets you get more
radical by revising the arrangement of tabs, sections, and buttons in the ribbon. To
learn how to customize the QAT and the ribbon, check out the appendix.

Backstage View

Your data is the star of the show. That's why Access's creators refer to databases as
being on stage. Sure, it's a strange metaphor, but the rationale for Access's backstage
view makes sense: It temporarily takes you away from your database and lets you
concentrate on other tasks that don't involve entering or editing data. These tasks
include creating a new database, converting your database to a different format,
printing part of its contents, and changing Access settings.

To switch to backstage view, click the File button that appears just to the left of the
Home tab in the ribbon. To get out of backstage view, click the back arrow (shown
in Figure |-6) or press Esc.

1
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Click here to exit backstage view FIGURE 1-6

Backstage view is split
into two parts. On the left
is a narrow strip listing

Backstage view commands

BoutiqueFudge : Database- D:\Desktop\BoutiqueFudge.accdb (Access 2007 - 2013fil.. 2 - 0O X commands. Click one of

Gffice Tester ~ J these to reveal a screen
where you can perform a
I ch different task. Depending
on what you click, Access

BoutiqueFudge may show additional
Desktop options and information
v Compact & Repair View and edit database on the ight.
lT Help prevent and cerrect database properies
Compact & file problems by using Compact

Repair Database and Repair,

Encrypt with Password

Use a password to restrict access
Encrypt with to your database. Files that use the
Account Password 2007 Microsoft Access file format

or later are encrypted.

Options

Along with creating and opening databases, you can also use Access's backstage
view to:

» Compact, repair, and encrypt your database file (choose Info)
» Save a copy of your database (choose Save As)

* Print some of the information in your database (choose Print)
* Quit Access (choose Close)

» Configure all sorts of Access options (choose Options) or change your user
information (choose Account)

You'll return to backstage view to perform all of these tasks in the chapters ahead.

M The Changes in Access 2013

Access 2013 doesn't bring the usual avalanche of new features. In fact, Microsoft
took the exact opposite approach, and focused on streamlining and modernizing
Access by kicking out some of its oldest and creakiest features. These changes have
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stirred up more than a little controversy among old-hand Access programmers,
and much of it is justified. However, the ultimate goal—to make sure that Access
remains a viable, thriving platform for businesses, individuals, and all kinds of data
lovers—is a worthy one.

The most significant addition to Access 2013 is an Internet-enabled feature that
Microsoft calls web apps (covered in Chapter 20). Web apps allow ordinary Access
users to create databases that live on the Web, where hundreds or thousands of
people can use them. Best of all, web apps require no extra skills beyond a basic
knowledge of Access, and they are underpinned by Microsoft's SQL Server data
engine, ensuring good performance and offering the sort of data integration possibili-
ties that make programmers drool. However, the tradeoffs are significant. Web apps
have far fewer features than traditional desktop apps, and they require a SharePoint
2013 server to host them. Businesses that aren't already using SharePoint 2013 may
want to consider Microsoft's Office 365 subscription plan (described in the box on
page 14), but the cost of licensing a team of people adds up quickly.

Beside web apps, the only other significant changes in Access are feature removals.
Here are the key features that are no longer offered in Access 2013:

» Access data projects. This nifty feature let Access experts create and manage
SQL Server databases without leaving the comfort of Access. Its removal is the
most controversial change in Access 2013. Now, Access fans who want to link
Access and SQL Server together need to master SQL Server's management
tools, as described in Chapter 21.

* The upsizing wizard. In the past, the upsizing wizard could take an overtaxed
Access database and convert it to a SQL Server database. To do that now, you
need the help of another tool, called SSMA. Fortunately, it's free (page 758).

* Support for Access 97 files. Access 2013 can't open or convert Access 97 files.
Sixteen years after Access 97 was first introduced, this shouldn't come as much
of a surprise. But if you still have an extremely old database kicking around,
make sure you convert it using an older version of Access, like Access 2010 or
2007. In a similar vein, Access 2013 has finally given up on dBASE, which means
you can't import information from this long-dead database software either.

* Pivot tables and pivot charts. Pivot tables and charts provided a powerful way
to analyze huge quantities of data. However, the Access pivot table feature only
had a subset of the full pivot table capabilities found in Excel. Now, Microsoft
recommends that people who want to analyze their data do so in Excel. (Excel
has a handy data connection feature that can grab the latest information from
a database and insert it into a workbook.)

» Data collection through email. This seldom-used feature let you send out an
email form asking for data. Outlook would then take the replies and send the data
to an Access table. The idea was good, but the implementation was awkward.

For the full list of discontinued features, including a few specialized, rarely used ones,
go to http://tinyurl.com/afwls36 for Microsoft's official rundown.

THE CHANGES IN
ACCESS 2013
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UP TO SPEED

The Office 365 Subscription Service

Office 365 is a set of subscription services for businesses,
educational institutions, and government workers. When a
company signs up, they give each of their employees a separate
Office 365 account that they can use to run Office (either online
or on the desktop, if the subscription plan includes desktop
use). The Office 365 plan also includes online services, such
as email, messaging, document sharing, project tracking,
and more. The exact set of features depends on the plan you
use—higher-end plans include SharePoint and support Access's
new web app feature.

The drawback to Office 365 is that each person who uses it
needs a separate subscription plan, and each subscription plan

entails a monthly payment to Microsoft (ranging from $4 to
over $20 per month). For big businesses, the cost of giving their
employees Office 365 subscriptions is often /ess than buying
multiple copies of the shrinkwrapped Office software, and it
saves them many of the administration, because Microsoft
manages most of the administration, from spam filtering to
setting up SharePoint. However, Office 365 probably won't
interest families, hobbyists, or self-employed people.

To learn more about Office 365 and compare the different
subscription plans, visit hitp://office.microsoft.com.

M About This Book

Despite the many improvements in software over the years, one feature hasn't im-
proved a bit: Microsoft's documentation. In fact, with Office 2013, you get no printed
user guide at all. To learn about the thousands of features included in this software

collection, Microsoft expects you to read the online help.

Occasionally, these help screens are actually helpful, like when you're looking for
a quick description explaining a mysterious programming command. On the other
hand, if you're trying to learn how to, say, create a summary with subtotals, you'll

find nothing better than terse and occasionally cryptic instructions.

This book is the manual that should have accompanied Access 2013. In these pages,
you'll find step-by-step instructions and tips for using almost every Access feature,

including those you haven't (yet) heard of.

About the Outline

This book is divided into seven parts, each containing several chapters.

» Part One: Storing Information in Tables. In this part, you'll build your first
database and learn how to add and edit tables that store information. Then
you'll pick up the real-world skills you need to stop mistakes before they hap-

pen, browse around your database, and link tables together.
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* Part Two: Manipulating Data with Queries. In this part, you'll build queries—
specialized commands that can hunt down the data you're interested in, apply
changes, and summarize vast amounts of information.

» Part Three: Printing Reports. This part shows you how to use reports to take
the raw data in your tables and format it into neat printouts, complete with
fancy formatting and subtotals.

« Part Four: Building a User Interface with Forms. In this part, you'll build
forms—customized windows that make data entry easy, even for Access newbies.

« Part Five: Programming Access. Now that you've mastered the essentials of
databases, you're ready to delve into the black art of Access programming. In
this part, you'll use macros and Visual Basic programming to automate complex
tasks and solve common challenges.

« Part Six: Going Large: Access Databases for Many Users. In this part, you'll
learn to let groups of people use your database at the same time. You'll start
by learning how to split your Access database and host it on a network. Then
you'll consider other options, such as putting your database online in a web app,
or linking your database to SQL Server or SharePoint. Finally, you'll learn about
the import and export features that can transport data into your database and
copy it to other types of files.

» Part Seven: Appendix. This book wraps up with an appendix that shows how
to customize the ribbon to get easy access to your favorite commands.

About—These—Arrows

Throughout this book, you'll find sentences like this one: "Choose Create—Tables
—Table." This method is a shorthand way of telling you how to find a feature in the
Access ribbon. It translates to the following instructions: "On the ribbon, click the
Create tab. On the tab, look for the Tables section. In the Tables box, click the Table
button.” (Look back to Figure -2 to see the button you're looking for.)

As you saw back in Figure [-3, the ribbon adapts itself to different screen sizes. De-
pending on your Access window's size, the button you need to click may not include
any text. Instead, it shows up as a small icon. In this situation, you can hover over
the mystery button to see its name before deciding whether to click it.

If you resize the Access window so that it's really small, you might run out of space
for a section altogether. In that case, you get a single button that has the section's
name. Click this button, and the missing commands appear in a drop-down panel
(Figure I-7).

ABOUT THIS
BOOK
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EH S ¢ - s BoutiqueFudge: Database- D:\D.. 2 — [ % FIGURE 1-7
HOME  CREATE EXTERMAL DAT DATABASETOQ Office Tes.. - In this example, Access doesn't have the room to dis-

X R/ ml (% A play th(_: Home tab's Viev!/s, Records, or Find s.ections,
B 7™ : so they're all replaced with buttons. If you click any of
View | Paste . Fiter v Records ~ Find Text these buttons, then a panel appears with the content
: v v Formatting - you're looking for.
Views Clipboard Sort & Filter

» =1 Mew 2 Totals
= save J:l} Spelling
Refresh
All xDeIete - Dl‘v‘lcre

Records

tion Pane

I CONTEXTUAL TABS

Although nice, predictable tabs are a great idea, some features obviously make
sense only in specific circumstances. Say you start designing a table. You may have
a few more features than when you're entering data. Access handles this situation by
adding one or more contextual tabs to the ribbon, based on your current task. These
tabs have additional commands that are limited to a specific scenario (Figure [-8).

FIGURE I-8
[ﬂ% When you're working

TABLE TOOLS

@ H % c = DatingService : Database- D:\Desktop\Acces.,
HOME CREATE ~ EXTERNALDATA  DATABASE TOOLN FIELDS

TABLE

on a table, two new
b o H Y 8l Y- = E #H = A contextual tabs appear,
e | Rl g 9 | - named Fields and Table,
iew Paste N Filter Refresh Find Text X
B . ¥ Y - X-B- ls = Formatting ~ under the heading Table
Views  Clipboard = Sort & Filter Records Find ~ Tools. Contextual tabs
All Tables © «|| = Bacnelors’\ = always appear on the
S N ID - FirstName ~| LastName - HeightinFeet - City - = ribbon’s right side and
ez R T A 6 Josh Smith 5.82 Chicago have the word "Tools” in
7 Elbara Zahari 6.10 New York their names.
8 Hans Vanderlay 4.60 Toronto

When dealing with contextual tabs, the instructions in this book always include the
title of the tab section (it's Table Tools in Figure |-8). Here's an example: "Choose
Table Tools | Fields—Add & Delete—Text.” Notice that this instruction’s first part
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includes the contextual tab title (Table Tools) and the tab name (Fields), separated ABOUT THIS
by the | character. BOOK

I DROP-DOWN BUTTONS

From time to time you'll encounter buttons in the ribbon that have short menus at-
tached to them. Depending on the button, this menu appears as soon as you click
the button, or it appears only if you click the button’s drop-down arrow, as shown
in Figure I-9.

Click here to take the default action E ¥ DatingSer. FIGURE 1-9
HOME

(which in this case means switching CREATE  EXTE Access lets you switch between several differ-

to the next view)——b / 8LY - ent views of your database. Click the bottom
b g Y AR rE part of the View button to see the full list of
View| Paste Filter = choices, or click the top part to switch to the

Click here to see a menu—-—[\v
I I N I & Filter
with all your choices Dutashect View

® « | -

next view in the list, with no questions asked.

b{ ‘ Design View ¥

When dealing with this sort of button, the last step of the instructions in this book
tells you what to choose from the drop-down menu. For example, say you're directed
to "Home—Views—View—Design View." That tells you to select the Home tab, look
for the Views section, click the drop-down part of the View button (to reveal the
menu with extra options), and then choose Design View from the menu.

NOTE Be on the lookout for drop-down arrows in the ribbon—they're tricky at first. You need to click the
arrow part of the button to see the full list of options. If you click the other part of the button, then you don't
see the list. Instead, Access fires off the standard command (the one Access thinks is the most common choice),
or the command you used most recently.

I BACKSTAGE VIEW

When you see an instruction that includes arrows but starts with the word "File,”
it's telling you to go to Access's backstage view. For example, the sentence "Choose
File—New" means click the File button to switch to backstage view, and then click
the New command (which appears in the narrow list on the left). To take another
look at backstage view and the list of commands it offers, jump back to Figure |-6
on page 11.
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I ORDINARY MENUS

As you've already seen, the ribbon has taken the spotlight from traditional toolbars
and menus. However, in a couple of cases, you'll still use the familiar Windows menu,
like when you use the Visual Basic editor (in Chapter 18). In this case, the arrows refer
to menu levels. The instruction "Choose File—Open" means "Click the File menu
heading. Then, inside the File menu, click the Open command.”

About Shortcut Keys

Every time you take your hand off the keyboard to move the mouse, you lose a few
microseconds of time. That's why many experienced computer fans use keystroke
combinations instead of toolbars and menus wherever possible. Ctrl+S, for one, is a
keyboard shortcut that saves your current work in Access (and most other programs).

When you see a shortcut like Ctrl+S in this book, it's telling you to hold down the Ctrl
key, and, while it's down, press the letter S, and then release both keys. Similarly,
the finger-tangling shortcut Ctrl+Alt+S means hold down Ctrl, then press and hold
Alt, and then press S (so that all three keys are down at once).

M About the Online Resources

As the owner of a Missing Manual, you've got more than just a book to read. Online,
you'll find example files so you can get some hands-on experience, as well as tips,
articles, and maybe even a video or two. You can also communicate with the Missing
Manual team and tell us what you love (or hate) about the book. Head over to www.
missingmanuals.com, or go directly to one of the following sections.

Missing CD

As you read this book, you'll see a number of examples that demonstrate Access
features and techniques for building good databases. Most of these examples
are available as Access database files in a separate download. Go to to www.
missingmanuals.com/cds/access2013mm, where you can download a Zip file that
includes the examples, organized by chapter. And so you don't wear down your
fingers typing long web addresses, the Missing CD page also offers a list of clickable
links to the websites mentioned in this book.

Registration

If you register this book at oreilly.com, you'll be eligible for special offers—like
discounts on future editions of Access 2013: The Missing Manual. Registering takes
only a few clicks. To get started, type http://oreilly.com/register into your browser
to hop directly to the Registration page.

Feedback

Got questions? Need more information? Fancy yourself a book reviewer? On our
Feedback page, you can get expert answers to questions that come to you while
reading, share your thoughts on this Missing Manual, and find groups for folks who
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SAFARI® BOOKS
ONLINE

share your interest in Access. To have your say, go to www.missingmanuals.com/
feedback.

Errata

In an effort to keep this book as up to date and accurate as possible, each time we
print more copies, we'll make any confirmed corrections you've suggested. We also
note such changes on the book’s website, so you can mark important corrections
into your own copy of the book, if you like. Go to http://tinyurl.com/acc2013-mm
to report an error and view existing corrections.

M Safari® Books Online

Safari® Books Online is an on-demand digital library that lets you easily search over
7,500 technology and creative reference books and videos to find the answers you
need quickly.

With a subscription, you can read any page and watch any video from our library
online. Read books on your cellphone and mobile devices. Access new titles before
they're available for print, and get exclusive access to manuscripts in development
and post feedback for the authors. Copy and paste code samples, organize your
favorites, download chapters, bookmark key sections, create notes, print out pages,
and benefit from tons of other timesaving features.
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CHAPTER

1

Creating Your
First Database

enough to trigger a cold sweat in the most confident office worker. Even

though Microsoft has spent millions of dollars making Access easier to use,
most people still see it as the most complicated Office program on the block. They're
probably right.

Q lthough Microsoft won't admit it, Access can be intimidating—intimidating

Access seems more daunting than any other Office program because of the way that
databases work. Quite simply, databases need strict rules. Other programs aren't
as obsessive. For example, you can fire up Word, and start typing a letter straight
away. Or you can start Excel, and launch right into a financial report. But Accessisn't
nearly as freewheeling. Before you can enter a stitch of information into an Access
database, you need to create that database's structure. And even after you've de-
fined that structure, you'll probably want to spend more time creating other useful
tools, like handy search routines and friendly forms that you can use to simplify data
lookup and data entry. All of this setup takes effort and a good understanding of
how databases work.

In this chapter, you'll conquer any Access resistance you have, and learn to create a
simple but functional database. Along the way, you'll get acquainted with the slick
Access user interface, and you'll learn exactly what you can store in a database.
You'll then be ready to tackle the fine art of database design, which is covered in
detail throughout this book.
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FREQUENTLY ASKED QUESTION

Using Someone Else’s Database

Can I use an Access database | didn't design? sure stock levels are 0K (again, task #2), and the resident accountant

Although every database follows the same two-step process: first
somebody createsitand then people fill it with information, the same  If task #1 (creating the database) is done well, task #2 (using the data-
person doesn't need to perform both jobs. In fact, in the business  base) can be extremely easy. In fact, if the database is well designed,
world, different people often work separately on these two tasks. people who have little understanding of Access can still use it to
For example, a summer student whiz-kid at a beer store may builda ~ €Nter, update, and look up information. Amazingly, they don't
database for tracking orders (task #1). The sales department canthen ~ €Ven need to know they're running Access at all!

use the database to enter new orders (task #2), while other employees  You'll learn more about sharing Access with groups of people
look up orders and fill them (also task #2). Warehouse staff canmake in Part Six.

can keep an eye on total sales (task #2).

M Understanding Access Databases

As you already know, a database is a collection of information. In Access, every
database is stored in a single file. That file contains database objects, which are the
components of a database.

Database objects are the main players in an Access database. Altogether, you have
six different types of database objects:

Tables store information. Tables are the heart of any database, and you can
create as many tables as you need to store different types of information. A
fitness database could track your daily running log, your inventory of exercise
equipment, and the number of high-protein whey milkshakes you down each
day, as three separate tables.

Queries let you quickly perform an action on a table. Usually, this action involves
retrieving a choice bit of information (like the 10 top-selling food items at Ed's
Roadside Diner or all the purchases you made in a single day). However, you
can also use queries to apply changes.

Forms are attractive windows that you create, arrange, and colorize. Forms
provide an easy way to view or change the information in a table.

Reports help you print some or all of the information in a table. You can choose
where the information appears on the printed page, how it's grouped and sorted,
and how it's formatted.

Macros are mini-programs that automate custom tasks. Macros are a simple
way to get custom results without becoming a programmer.
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* Modules are files that contain Visual Basic code. You can use this code to do
just about anything—from updating 10,000 records to firing off an email.

Access gurus refer to all these database ingredients as objects because you manage
them all in essentially the same way. If you want to use a particular object, you add
it to your database, give it a name, and then fine-tune it. Later on, you can view your
objects, rename them, or delete ones you don't want anymore.

NOTE Designing a database is the process of adding and configuring database objects. For those keeping
score, an Access database can hold up to 32,768 separate objects.

In this chapter, you'll consider only the most fundamental type of database object:
tables. But first, you need to create a blank database you can work with.

I Starting a Database

When you start Access, you begin at the welcome page. From there, you're just a
few clicks away from generating a database of your very own.

In this chapter, you'll slap together a fairly straightforward database. This example
is designed to store a list of prized bobblehead dolls. (For those not in the know, a
bobblehead doll is a toy figure with an oversized head on a spring, hence the sig-
nature "bobbling” motion. Bobblehead dolls usually resemble a famous celebrity,
politician, athlete, or fictional character.)

UL You can get the Bobblehead database, and all the databases in this book, on the Missing (D page at

www.missingmanuals.com/cds/access2013mm.

Here's how to create a blank new database:
1. Start Access.

Access starts you out with what is, for Microsoft, a remarkably streamlined win-
dow (Figure 1-T). Here you can create a new database or open an existing one.

STARTING A
DATABASE

CHAPTER 1: CREATING YOUR FIRST DATABASE
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T =8 X FIGURE 1-1
Office Tester gry

Access Search for online templates O Nattheatesnl ) When VOU StartAC(eSS,
Suggested searches: Assets  Business  Contacts Switch account I you see thIS tWO-Daft
Employse Inventory Project  Sales welcome page. on the left
Recent

2 is a list of recently opened

et s o databases (if you have
] any). On the right is a
R list of templates that you
aia B Faria » Documents » Sugar B.. can use to create a new
e T database.

D: » Matthew

Custom web app Blank desktop database

e

Asset tracking Contacts

CacophoneMusic_Backup.accdb
Desktop

BoutiqueFud:

D: » Code »

Bobblehead.accdb
D: » Code » = Chapterl0

@ Open Other Files

.

Recently opened databases. Templates for new databases.
Click one to open it. Click one to create it.
TIP

If you already have Access open and you've been working with another database, just choose File—sNew
to create a new database. You'll get the same list of templates as when you first launch Access.

2. Click the "Blank desktop database” template.

When you choose to create a blank database, that's exactly what you get—a
new, empty database file with no tables or other database objects. Starting
from scratch is the best way to learn about Access. It's also the favorite choice
of database experts, who prefer to create everything themselves so it's exactly
the way they like it.

Other templates let you create databases that are preconfigured for specific
scenarios and certain types of data. The box on page 27 has more information.

The cool-sounding "Custom web app" template is a special case. It lets you
create a web-enabled database that runs on SharePoint. You'll explore this new
feature (and its limitations), in Chapter 20.
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No matter which template you click, Access pops open a new window that lets
you choose a name and location for your new database (Figure 1-2).

UP TO SPEED

STARTING A
DATABASE

Templates: One Size Fits Some

The example in this section shows you how to create a blank
database. However, if you scroll down (on the right side of the
Figure 1-1), you'll find a long list of prebuilt databases, which
are known as femplates. Templates aim to save you the work
of creating a new database and let you jump straight to the
fine-tuning and data-entry stage.

As you might expect, there's a price to be paid for this con-
venience. Even if you find a template that stores the type of
information you want to track, you might find that the pre-
defined structure isn't quite right. For example, if you choose
to use the Home Inventory template to track all the stuff in your
basement, you might find that it's missing some information
you want to use (like the projected resale value of your stuff

on eBay) and includes other details you don't care about (like
the date you acquired each item). To make this template work,
you'll need to change the design of your table, which involves
the same Access know-how as creating one.

In this book, you'll learn how to build your own databases from
the ground up and customize every square inch of them. Once
you're an Access master, you can spend many fun hours playing
with the prebuilt templates and adapting them to suit your
needs. To give it a whirl, click one of a dozen or so templates
that are shown in the main Access window. Or, even better,
hunt for more by using the Search box at the top of the Access
window, which scans through the thousands of templates
available on Microsoft's Office website.

3. Type afile name for the database you're about to create.

Access stores all the information for a database in a single file with the extension
.accdb (which stands for "Access database™). Don't stick with the name Access
picks automatically (like "Databasel.accdb"). Instead, pick something more
descriptive. In this example, Bobblehead.accdb does the trick.

As with any other file, Access files can contain a combination of letters, spaces,
numbers, parentheses, hyphens (-), and the underscore (). It's generally safest
to stay away from other special characters, some of which aren't allowed.

CHAPTER 1: CREATING YOUR FIRST DATABASE
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FIGURE 1-2

This database will be
named Bobblehead.accdb.
As you can see by the file
path below the File Name
box, it will be saved

e B in the folder C:\Users|

o Usersmatthes Documentst matthew\Documents. You
can edit the file name by
typing in the File Name
box, and you can browse
to a different folder by
clicking the folder icon.

Blank desktop database

NOTE Depending on your computer settings, Windows may hide file extensions. Instead of seeing the Access
database file MyScandalousWedding.accdb in file-browsing tools like Windows Explorer, you may just see the
name MyScandalousWedding (without the .accdb part on the end). In this case, you can still tell the file type by
looking at the icon. If you see a small Access icon next to the file name, that's your signal that you're looking at
an Access database.

4. Choose the folder where you want to store your database.

Like all Office programs, Access assumes you want to store every file you create
in your personal Documents folder. If this isn't what you want, click the folder
icon to show the File New Database window, browse to the folder you want
(Figure 1-3), and then click OK.
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r@ File New Database u\ FIGURE 1-3
@Qv| |« Code » Access » - | 3 | | Search Access 0o | Th_e File New Database
window lets you choose
Organize ¥ New folder = @ where you'll store a new
|0 Access * Name ’ Date modified  * Access database file. It
|/ Chapter0l ) | also gives you the option
|| Chapter02 ki Chapter0l 1"'7";2013 1?’10 ‘| to create your database in
. Chapter3 d m E::pzezj ﬁigi ii; E: the format used by older
|| Chapter0d ) e versions of Access (mdb),
B Chaptads |\ Chapter04 1,-7,-{2013 443 PI instead of the more
|| Chapterd6 i Chapterd> 1"’?";2013 e modern format used by
B Chapted? |\ Chapter0s 1_-{6_-{2013 10:23 F Access 2007, Access 2010,
B Chapteds |\ Chapter07 1_-{6_-{2013 10:23 F and Access 2013 (accdb).
|| Chapter0 . Etapfefi fnﬁjoii}fﬁ: I To change the format,
|| Chapterl0 e e — o D simply choose the corre-
Filename: Bobblehead.accdb - ;Z)o;i’f:fé;(;i:i;;’:?
Save s type: Microsoft Access 2007 - 2013 Databases (" accdb) (| st as shown here.
Microsoft Access Databaszes (2002-2003 format)(*.mdb)
Microsoft Access Databases (2000 format)(*.mdhb)
£/ Hide Folders
h S

5. Click the big Create button (under the File Name box).

Access creates your database file and then shows a datasheet where you can
get to work creating your first table.

POWER USERS' CLINIC

Telling Access Where to Store Your Databases

Access always assumes you want to store databases in your see when you first start Access.
Documents folder. And though you can choose a different 2. Choose File—sOptions. The Access Options window
location every time you save or open a database, if there's appears.

another folder you need to visit frequently, then it makes
sense to make that your standard database storage location.

You can configure Access to use this folder with just afew steps: 4 Inthe pageonthe right, look for the "Creating databases”
heading. Underneath, you'll find a "Default database

folder" text box. Type the path to the folder you want to
use (like C:\MyDatabases), or click Browse to navigate to it.

3. Inthe list on the left, choose General.

1. Make sure you've opened a database or created a new
one. You can't make this change from the window you

When you're finished, click OK to save your changes.

Once you create or open a database, the Access window changes quite a bit. An
impressive-looking toolbar (the ribbon) appears at the top of your screen, and a
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Navigation Pane shows up on the left. You're now in the control center where you'll
perform all your database tasks (Figure 1-4).

[ = # - 5 Bobblehead : Database- D:\Deskiop\Bobblehead... TABLE TOOLS ? - DO >< FIGURE 1-4
: HOME CREATE EXTERNALEATA DATABASE TOOLSN FIELDS TABLE Office Tester ~ { The naw'gaﬁon pane on
Thel | B a8 12 & E s P ) the left lets you see dif-
5 View  Short Mumber Currency = ; - Field . .
ribbon - | Tet B - Field Size il Memo Setting $ % Validation - ferent items (or objects)
ews 2008 peare = Froperies Formating : in your database. You
:i!lﬁA((ess Objects -'-; - TR can use the navigation
s A II* (New) pane to jump from a list
B3 Tabler of products to a list of
customers and back again.
) The ribbon along the top
_ T_he The document window groups together every
nawizaton Access command. This
pange ribbon is the mission con-
trol that lets you perform
various tasks with your
i - e dgtabasg. The do‘cument
Datasheet View b, window in the middle
takes up the rest of the
window. This window is
where you'll do your work,
such as designing tables
and entering data.

If you haven't used the ribbon before (either in Access or in another Office program),
the Introduction covers the basics of how the ribbon works. Otherwise, carry on to
the next section, where you'll learn how to add a table to your brand-new, empty
database.

¥ Building Your First Table

Tables are information containers. Every database needs at least one table—without
it, you can't store any data. In a simple database, like the Bobblehead database, a
single table (which we'll call Dolls) is enough. But if you find yourself wanting to store
several lists of related information, you need more than one table. In the database
BigBudgetWedding.accdb, you may want to keep track of the guests that you invited
to your wedding, the gifts that you requested, and the loot that you actually received.
In Chapter 5, you'll see plenty of examples of databases that use multiple tables.

Figure 1-5 shows a sample table.
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The name of the table A field named Character FIGURE 1-5
In a table, each record
. occupies a separate row.
ZH Dolls X Each field is represented
D - Character ~ | Manufacturer - |PurchasePrice - | DateAcquired ~ by a separate column.
| 1 Homer Simpson Fictional Industries $7.99 1/1/2013| In this table, it's clear
2 Edgar Allan Poe Hobergarten $14.99 1/30/2013 that you've added five
3 Frodo Magiker $8.95 2/4/2013 bobblehead dolls. You're
4 James Joyce Hobergarten $14.99 3/3/2013 storing information for
5 Jack Black All Dolled Up $3.45 3/3/2013 each doll in five fields (D,
*| (New) Character, Manufacturer,
PurchasePrice, and
Record: 4 < 1 of 7 PoMH K _ Search 14 || DateAcquired).

A record

Before you start designing this table, you need to know some very basic rules:

« A table is a group of records. A record is a collection of information about a
single thing. In the Dolls table, for example, each record represents a single
bobblehead doll. In a Family table, each record would represent a single rela-
tive. In a Products table, each record would represent an item that's for sale.
You get the idea. When you create a new database, Access starts you out with
a new table named Table], although you can choose a more distinctive name
when you decide to save it.

« Eachrecord is subdivided into fie/ds. Each field stores a distinct piece of in-
formation. For example, in the Dolls table, one field stores the person on whom
the doll is based, another field stores the price, another field stores the date
you bought it, and so on.

* Tables have arigid structure. In other words, you can't bend the rules. If you
create four fields, every record must have four fields (although it's acceptable
to leave some fields blank if they don't apply).

* Newly created tables get an ID field for free. The ID field stores a unique
number for each record. (Think of it as a reference number that will let you
find a specific record later on.) The best part about the ID field is that you can
ignore it when you're entering a new record. Access chooses a new ID number
for you and inserts it in the record automatically. You'll learn much more about
ID fields on page 83.
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UP TO SPEED

Database Planning for Beginners

Many database gurus suggest that before you fire up Access,
you should decide exactly what information you want to store
by brainstorming. Here's how it works. First, determine the
type of list you want by finishing this sentence "I need a list
of..." (One example: "I need a list of all the bobblehead dolls
in my basement.")

Next, jot down all your must-have pieces of information on
a piece of paper. Some details are obvious. For example, for
the bobblehead doll collection, you'll probably want to keep
track of the doll's name, price, and date you bought it. Other

details, like the year it was produced, the company that created
it, and a short description of its appearance or condition may
require more thought.

Once you've completed this process and identified all the
important bits of data you need, you're ready to create the
corresponding table in Access. The bobblehead doll example
demonstrates an important theme of database design: First
you plan the database, and then you create it using Access.
In Chapter 5, you'll learn a lot more about planning more
complex databases.

Creating a Simple Table

When you first create a database, it's almost empty. But to get you started, Access
creates your first database object—a table named Tablel. The problem is, this table
begins life completely blank, with no defined fields (and no data).

If you followed the steps in the previous section to create a new database, you're
already at the Datasheet view (Figure 1-5), which is where you enter data into a table.
All you need to do is customize this table so that it meets your needs.

You can customize a table in two ways:

» Design view lets you precisely define all aspects of a table before you start
using it. Almost all database pros prefer Design view, and you'll start using it
in Chapter 2.

+ Datasheet view is where you enter data into a table. Datasheet view also lets
you build a table on the fly as you insert new information. You'll use this ap-
proach in this chapter.

The following steps show you how to turn a blank new table (like Tablel) into the
Dolls table by using the Datasheet view:

1. To define your table, simply add your first record.

In this case, that means choosing a bobblehead doll to add to the list. For this
example, you'll use a nifty Homer Simpson replica.

NOTE It doesn't matter which doll you enter first. Access tables are unsorted, which means they have no
underlying order. However, you can sort them any way you want when you need to retrieve information later on.
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2. Inthe datasheet’'s rightmost column, under the "Click to Add" heading, type

the first piece of information for the record (see Figure 1-6).

Based on the simple analysis you performed earlier, you know that you need to
enter four fields of information for every doll. For the Homer Simpson doll, this
information is "Homer Simpson" (the name), "Fictional Industries” (the manu-
facturer), "$7.99" (the price), and today's date (the purchase date). Although
you could start with any field, it makes sense to begin with the name, which is

clearly an identifying detail.

Then enter the next

Start entering info here. piece of info here.
BEH - = Bobblehead : Database- D:\Desktdp\Bob... TABLE TOOLS ? - 0O %X
HOME CREATE EXTERNAL DATA  DATABA|ETOOLS FIELDS TABLI Office Tes... ~
b a8 12 B X g [shptTe - =
View Short Number Currency < Properties = Field
v Text = = 0 Validation ~
Views Add & Delete Formatting A
: ) T Table1 %
All Access Objects ® « || = Tbe
1D - Field1l - Click to \dd ~
Searcha yol .
1 Homer Simpson|

Tables 2 |f

* (New)
B3 Tablel

Record: 4 < |1 of1 b M b Search

Datasheet View

FIGURE 1-6

To fill in your first record,
start by entering some-
thing in the first field of
information (like the doll
name "Homer Simpson”).
Then, hit Tab to jump to
the second column, and
then enter the second
piece of information.
Ignore the ID column for
now—Access adds that
to every table to identify
your records.

BUILDING YOUR
FIRST TABLE

3. Press Tab to move to the next field, and return to step 2.

Repeat steps 2 and 3 until you've added every field you need, being careful
to put each separate piece of information into a different column (Figure 1-7).

You may notice one quirk—a harmless one—when you add your first record.
As you add new fields, Access may change the record's ID value of the record
(changing it from 1to 2 to 3, for example). Because the new record hasn't been
inserted yet, every time you change the table's design by adding a new field,
Access starts the process over and picks a new ID number, just to be safe. This
automatic renumbering doesn't happen if you officially add the record (say,
by moving down to the next row, or, in the ribbon, by clickihng Home—Re-
cords—Save) and then add more fields to the table. However, there's really
no reason to worry about the ID number. As long as it's unique—and Access
guarantees that it is—the exact value is unimportant.

CHAPTER 1: CREATING YOUR FIRST DATABASE
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FIGURE 1-7
BHS- 5 Bobblehead : Database- D:\Desktop'\Bobblehead. . TABLETOOLS 7 - 0 x The only problem with
HOME CREATE EXTERMAL DATA DATABASE TOOLS FIELDS TABLE  Office Tester - this example so far is
b ms 12 2 B X (g [paemme - [ that as you enter a new
S % _ |GeneralDate - : record, Access creates
View | short Number Curtency R e v % % valiiuton~ spectacularly useless field
Views Add & Delete Formatting A names. YOU see ’tS ChOiCQS
All Access Obj... @ « ERr x at the top of each cglumn
[y 5 D - Field1 - Field2 - Field3 - | Fieldd - |Cli (t'hey ha.ve names like
Tables N 1 Homer Simpson  Fictional Industries 57.99 1/1/2013 ] Field1, Field2, Field3, and
= e g (New) $0.00 50 on). The problem with
using these meaningless
names is that they may
lead you to enter a piece
of information in the
F—— e . D wrong p/ac'e. You could
Datasheet View = ¥ all too easily put the
purchase price in the date
column.

NOTE If you press Tab without entering any information, you'll move to the next row and start inserting a
new record. If you make a mistake, you can backtrack using the arrow keys.

UP TO SPEED

Putting Big Values in Narrow Columns

Asingle field can hold entire paragraphs of information. Butif ~ named Fieldl, move your mouse to the right edge of the
you have lengthy values, you may find yourself running out of  Field1 box.) Then, drag the column to the right to resize it as
viewing space while you're typing theminto a narrow column.  big as you want.

And although you're free to scroll forward and backward oy 're just a bitimpatient, there's a shortcut. Move the mouse
through your field, this gets annoying fast. Most people prefer — jyer the right edge of the column, so it turns into a two-way
to see the entire contents of a column at once. arrow. Then, simply double-click the column edge. The column
Fortunately, you don't need to suffer in silence with cramped  resizes itself to fit its largest piece of information (as long as
columns. To expand a column, just position your mouse at  doing so doesn't stretch the column beyond the edge of the
the right edge of the column header. (To expand a column  Access window).

4. It's time to fix your column names. Double-click the first column title (like
Field1).

The field name switches into Edit mode.
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Repeat this process until you've cleaned up all the field names. The proper
field names for this example are Character, Manufacturer, PurchasePrice, and
DateAcquired. Figure 1-8 shows how it works.

EEH S 5 Bobblehead : Database- D:\Desktop'\Bobblehead... TABLE TOOLS ?7 - 0O x FIGURE 1-8
HOME ~ CREATE  EXTERNAL DATA  DATABASETOOLS | FIELDS  TABLE  Office Tester = To specify better field
B g 12 2B X g el = names, double-click the
o .| |Formatting ) column title. Next, type
View Short Mumber Currency Properties Lo Field X
. Text B - - $ % * %0 4% validation~ the real field name, and
Views Add & Delete Formatting ~ then press Enter. Page
All Access Obj... ® « || 3 Tavle1\ x| 90 has more about field
[ 2 D - CharacterI Field2 ~| Field3 ~| Field4 - Cli naming, but for now just
2arch. - L : ’
Tables A - 1 Homer Simpson  Fictional Industries $7.99 1/1/2013 stick to short, text-only ti-
B Tablet (New) $0.00 tles that don't include any
spaces, as shown here.
Record 4 [ 1 0
Datasheet View i 2

UL Don't be too timid about tweaking your table. You can always rename fields later, or even add entirely

new fields. (It's also possible to delete existing fields, but that has the drawback of also clearing out all the data
that's stored in the field.)

6. Press Ctrl+S or choose File—Save to save your table.

Access asks you to supply a table name (see Figure 1-9).

Save As L2 3]  FiGURE 1-9
Table Name: A good table name is a short text title that doesn't have any spaces
|Dals] | (like Dolls here).
CK I [ Cancel ]

7. Type a suitable table name, and then click OK.

Congratulations! The table is now a part of your database.

NOTE Technically, you don't need to save your table right away. Access prompts you to save it when you
close the datasheet (by clicking the X at the document window's top-right corner), or when you close Access.
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As you can see, creating a simple table in Access is almost as easy as laying out infor-
mation in Excel or Word. If you're itching to try again, you can create another table
in your database by choosing Create—Tables—Table from the ribbon. But before
you get to that stage, it makes sense to take a closer look at how you edit your table.

Editing a Table

You now have a fully functioning (albeit simple) database, complete with one table,
which in turn contains one record. Your next step is filling your table with useful
information. This often-tedious process is data entry.

To fill the Dolls table, you use the same datasheet you used to define the table. You
can perform three basic tasks:

» Editing arecord. Move to the appropriate spot in the datasheet (using the arrow
keys or the mouse), and then type in a replacement value. You may also want
to use Edit mode, which is described in the next section.

* Inserting a new record. Move down to the bottom of the table to the row that
has an asterisk (*) on the left. This row doesn't actually exist until you start
typing some information. At that point, Access creates the row and moves the
asterisk down to the next row. You can repeat this process endlessly to add as
many rows as you want (Access can handle millions).

* Deleting arecord. You have several ways to remove a record, but the easiest is
to right-click the margin immediately to the left of the record, and then choose
Delete Record. Access asks you to confirm that you really want to remove the
selected record, because you can't reverse the change later on.

WORD TO THE WISE

When in Doubt, Don't Delete

Most seasoned database designers rarely delete records from
their databases. Every ounce of information is important.

For example, imagine you have a database that lists the prod-
ucts that a mail-order origami company has for sale. You might
think it makes sense to delete products once they've been
discontinued and can't be ordered anymore. But it turns out
that it makes sense to keep these old product records around.
For example, you might want to find out what product cate-
gories were the best sellers over the previous year. Or maybe
a manufacturer issues a recall of ashestos-laced paper, and
you need to track down everyone who ordered it. To perform
either of these tasks, you need to refer to past product records.

This hang-onto-everything rule applies to any kind of data-
base. For example, imagine you're tracking student enrollment

at a top-flight culinary academy. When a class is finished, you
can't just delete the class record. You might need it to find
out whether a student has the right prerequisites for another
course, which teachers she's had in the past, and so on.

The same is true for employees who retire, sales promotions
that end, items that you used to own but you've sold, and so
on. You need them all (and you probably need to keep them
indefinitely).

In many cases, you'll add extra fields to your table to help you
separate old data from the new. For example, you can create a
Discontinued field in the Products table that identifies products
that aren't available anymore. You can then ignore those
products when you build an order-placement form.
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M EDIT MODE BUILDING YOUR
You'll probably spend a lot of time working with the datasheet. So settle in. To make FIRST TABLE
your life easier, it helps to understand a few details.

As you already know, you can use the arrow keys to move from field to field or row to
row. However, you may have a bit of trouble editing a value. When you start typing,
Access erases any existing content. To change this behavior, you need to switch
into Edit mode by pressing F2; in Edit mode, your typing doesn't delete the stuff
that's already in that field. Instead, you get to change or add to it. To switch out of
Edit mode, you press F2 again. Figure 1-10 shows a close-up look at the difference.

= Dolls’, 23 FIGURE 1-10
ID - Character -~ Manufacturer - | PurchasePrice - Top: Normal mode. If you start typing now,

1 Homer Simpson Fictional Industries S7.99 | youll immediately erase the existing text
L [EiizErAllE e Hobergarten e ("Hobergarten”). The fact that all the text in the
3| Frodo Magiker $8.95 field is selected is a big clue that you're about
4 James Joyce Hobergarten 514.99 to wipe it out
5 Jack Black All Dolled Up $3.45 ’

*| (New) Bottom: Edit mode. The cursor shows where

you're currently positioned in the current field.
Record: M 4 [20f7 | b M ¥ Search 4 3 If you start typing now, you'll insert text in
between "Hober" and "garten.”
=1 Dolis", x
ID - Character ~ | Manufacturer - | PurchasePrice -

1 Homer Simpson Fictional Industries 57.99
2 Edgar Allan Poe Hoberjgarten $14.99
3 Frodo Magiker 58.95
4 James Joyce Hobergarten 514.99
5 Jack Black All Dolled Up $3.45

* | (New)

Record: M4 4 |2 of 7 L3 T Search 4 3

Edit mode also affects how the arrow keys work. In Edit mode, the arrow keys move
through the current field. For example, to move to the next cell, you need to move
all the way to the end of the current text, and then press the right arrow key again.
But in Normal mode, pressing the arrow keys always moves you from cell to cell.

I DATASHEET SHORTCUT KEYS

Power users know the fastest way to get work done is to use tricky keyboard com-
binations like Ctrl+Alt+Shift+*. Although you can't always easily remember these
combinations, a couple of tables can help you out. Table 1-1 lists some useful keys
that can help you whiz around the datasheet.
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TABLE 1-1 Keys for Moving Around the Datasheet

KEY

Tab (or Enter)

RESULT

Moves the cursor one field to the right, or down when you reach the
edge of the table. This key also turns off Edit mode if it's currently
switched on.

Shift+Tab

Moves the cursor one field to the left, or up when you reach the edge
of the table. This key also turns off Edit mode.

Moves the cursor one field to the right (in Normal mode), or down
when you reach the edge of the table. In Edit mode, this key moves
the cursor through the text in the current field.

Moves the cursor one field to the left (in Normal mode), or up when
you reach the edge of the table. In Edit mode, this key moves the
cursor through the text in the current field.

Moves the cursor up one row (unless you're already at the top of the
table). This key also turns off Edit mode.

Moves the cursor down one row (or it moves you to the "new row"
position if you're at the bottom of the table). This key also turns off
Edit mode.

Home

Moves the cursor to the first field in the current row. This key brings
you to beginning of the current field if you're in Edit mode.

End

Moves the cursor to the last field in the current row. This key brings
you to the end of the current field if you're in Edit mode.

Page Down

Moves the cursor down one screenful (assuming you have a large table
of information that doesn't all fit in the Access window at once). This
key also turns off Edit mode.

Page Up

Moves the cursor up one screenful. This key also turns off Edit mode.

Ctrl+Home

Moves the cursor to the first field in the first row. This key doesn't do
anything if you're in Edit mode.

Ctrl+End

Moves the cursor to the last field in the last row. This key doesn't do
anything if you're in Edit mode.

Table 1-2 lists some convenient keys for editing records.

TABLE 1-2 Keys for Editing Records

Esc

Cancels any changes you've made in the current field. This key works
only if you use it in Edit mode. Once you move to the next cell, the
change is applied. (For additional cancellation control, try the Undo
feature, described next.)
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Ctrl+Z Reverses the last edit. Unfortunately, the Undo feature in Access
isn't nearly as powerful as it is in other Office programs. For exam-
ple, Access lets you reverse only one change, and if you close the
datasheet, you can't even do that. You can use Undo right after you
insert a new record to remove it, but you can't use the Undo feature to
reverse a delete operation.

Ctrl+" Copies a value from the field that's immediately above the current
field. This trick is handy when you need to enter a batch of records
with similar information. Figure 1-11 shows this often-overlooked trick
in action.

Ctrl+; Inserts today's date into the current field. The date format is based
on computer settings, but expect to see something like "12-24-2013."
You'll learn more about how Access works with dates on page 73.

Ctrl+Alt+Space Replaces whatever value you've entered with the field's default value.
You'll learn how to designate a default value on page 133.

3 Dolis\\ X|  FIGURE 1-11
ID vl _ S_Charar:ter - F_::_anuflalct:re:_ - PurchasePrl;eggv Date,l\cqlu|1re2dmv3 Click An Access user has been
omer Simpson ictional Industries 57. /1 on an eBay buying binge
2 Edgar Allan Poe Hobergarten $14.99 1/30/2013
; and needs to add several
3 Frodo Magiker $8.95 2/4/2013 doll records. With a auick
4 James loyce Hobergarten $14.99 3/3/2013 (ol ”9;0 - k aquic
"
5 Jack Black All Dolled Up $3.45 3/3/2013 trl+" keystroke, you can
7 The Cat in the Hat All Dolled Up $3.77 3/3/2013 copy'the date frgm the
# 9 Gumby, the Ultimate Clayboy Gumby Industries 56.92 m i previous record into the
#| (New) DateAcquired field of the
new record.
Record: M 4 7of7 | b M [search | |Led [v]

I CUT, COPY, AND PASTE

Access, like virtually every Windows program, lets you cut and paste bits of infor-
mation from one spot to another. This trick is easy using just three shortcut keys:
Ctrl+C to copy, Ctrl+X to cut (similar to copy, but the original content is deleted), and
Ctrl+V to paste. When you're in Edit mode, you can use these keys to copy whatever
you've selected. If you're not in Edit mode, the copying or cutting operation grabs
all the content in the field.
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GEM IN THE ROUGH

Copying an Entire Record in One Step
Usually, you'll use copy and paste with little bits and pieces of This copies the content to the Clipboard.
data. However, Access has a little-known ability that lets you 3. Scroll to the bottom of the table until you see the new-row
copy an entire record. To pull it off, follow these steps: marker (the asterisk).
1. Clickthe margin to the left of the record you wanttocopy. 4. Right-click the margin just to the left of the new-row
This selects the record. (If you want to copy more than marker, and then choose Paste.
one adjacent record, hqld down Shift, and then drag your  prasto—an exact duplicate. (Truth be told, one piece of data
mouse up or down until they're all selected.) doesn't match exactly. Access updates the 1D column for your
2. Right-click the selection, and then choose Copy. pasted record, giving it a new number. That's because every
record needs to have a unique ID. You'll learn why on page 88.)

¥ Saving Databases

Unlike other programs, Access doesn't require that you save your data. It automatical-
ly saves any edits you make to the records in a table. This automatic-saving process
takes place every time you change a record, and it happens almost instantaneously.
It also takes place behind the scenes, and you probably won't notice anything. But
don't be alarmed when you exit Access and it doesn't prompt you to save changes,
as any change to your data is saved the moment you make it.

The rules are a bit different for database objects (page 24). When you add or edit a
database object, Access waits until you finish and close the object, at which point it
prompts you to save or discard your changes. If you're a bit paranoid and you can't
stand the wait, just click the tiny Save icon in the Quick Access toolbar in the top-
left corner of the window (it looks like a floppy disk) to save the current database
object immediately.

NOTE Remember, when you click File, you enter Backstage view, which provides a narrow strip of commands
(on the left) and a page with options for the currently selected command (on the right). You use Backstage view
to open, save, and convert database files—see page 11 if you need a quick review about how it works.

Making Backups

The automatic save feature can pose a problem if you make a change mistakenly. If
you're fast enough, you can use the Undo feature to reverse your last change (Figure
1-12). However, the Undo feature reverses only your most recent edit, so it's no help
if you edit a series of records and then discover the problem. It also doesn't help if
you close your table and then reopen it.
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@ E - + Bobblehead : Databasze- FIGURE 1-12
rkn AT CREATE  EXTERNAL DATA The Undo command appears in the Quick Access toolbar at the top left
Undo . " .
Y ( Y 8 Y- of the Access window, so it's always available.
4l s R -N
View Paste N Filter Refresh
. . 2Y | -
Views Clipboard Sort & Filter Re

—
» || = polis’,
ID - Character -

1 Homer Simpson

2 Edgar Allan Poe

For these reasons, it's a good idea to make frequent database backups. To make a
database backup, you simply need to copy your database file to another folder, or
make a copy with another name (like Bobblehead_Backupl.accdb). You can perform
these tasks with Windows Explorer, but Access gives you an even easier option. First,
choose File—Save As. Then, under the "File Types" heading, choose Save Database
As. Finally, under the Save Database As heading, double-click Back Up Database.
This opens a Save As window that offers to create a copy of your database, in the
location you choose (Figure 1-13).

ra ™y
[ sove A5 &3]  FIGURE 1-13
Ry
Ou | | % Access 2013 » Samples » Chapter0l - | 3 | | Search Chapter0l pel | When you choose to
create a backup, Access
Organize v New folder =~ @ fills in a suggested file
|/ Samples “ Name ’ i name that incorporates
& Chapterdl [%] Bobblehead.accdb 1/31/2013 4:55 PM the current date. That
|| Chapter02 ermEnead.ace B way, if you have several
| Chapter03 backup files, you can pick
|| Chapter0s o out the one you want.
. Chapterl5
. Chapterlg
. Chapter7
. Chapterl0
. Chapterll ~|IEm] o D
L P MRE obblehead 2013-01-31.accdb -
Save as type: ’Microsoft Access Database (*.accdb) v]
< Hide Folders Tools ~ sve | | Cancel |
- S
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FREQUENTLY ASKED QUESTION

What's with the .laccdb File?

| see an extra file with the extension .laccdb. What gives? while you or someone else is browsing the database. Access
So far, you've familiarized yourself with the .accdb file type.  Uses the .laccdb to track who's currently using the database.
But if you're in the habit of browsing around with Windows ~ 1he /stands for jock, and it's used to make sure that if more
Explorer, you may notice another file that you didn't create, ~ than one person is using the database at once, pgople ca.n't
with the cryptic extension .laccdb. For example, if you're editing ~ Make changes to the same record at the same time (which
the Bobblehead.accdb database, you may spot a mysterious  could cause all manner of headaches).

file named Bobblehead.laccdb. You'll learn more about how Access works with multiple users

Access creates a Jaccdb file when you open a database fileand ~ In Chapter 19, but .for now it"s safe to ignore the .laccdb file.
removes it when you close the database, so you'll see it only ~ You don't need toinclude itin your backups.

Of course, it's still up to you to remember to copy your database backup to another
location (like a network server) or to a different type of storage (like a DVD or a USB
memory stick), so you're ready when disaster hits.

Saving a Database with a Different Name

Access makes this job easy. Just choose File—Save As and click the big Save As
button. Access opens a Save As window, where you can browse to a different folder
on your hard drive and type a new file name. When you're finished, click Save to
seal the deal and create the newly named copy of your database.

Keep in mind that once Access creates the new database file, that file is the one it
keeps using. In other words, if you create another table or edit some of your data,
Access updates the new file. If you want to go back to the old file, you need to open
it in Access again. (Alternatively, you can use the backup feature described in the
previous section. Like the File—Save As command, the backup feature creates a
copy of your database with a new name, but after it makes the backup it carries on
using the original version.)

Saving a Database in a Different Format

When you create a new database, Access uses its modern .accdb format (which is
short for "Access database"). Microsoft introduced the .accdb format with Access
2007, and it still works in Access 2010 and Access 2013. That makes it the go-to
choice for new databases.

However, there may be times when you need to share your data with people who
are using truly ancient copies of Access. Versions before Access 2007 use a different
database format, called .mdb (which stands for "Microsoft database"). And, as you
canseein Figure 1-14, the .mdb format actually comes in two versions: a really, really
old version that supports Access 2000, and an improved that Microsoft introduced
with Access 2002 and reused for Access 2003.
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S SharePoint
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Save As

The standard .accdb format is the best choice if you don't need to worry about
compatibility, because it has the best performance and a few extra features. But if
you need to share databases with people running much older versions of Access,
the .mdb format is your only choice.

UL Older database formats are less reliable and may not support all of the Access features you want to use.

The best approach is to stick with the .accdb format and save a copy of your data in an older format for the people
who need it. However, if possible, keep using the modern .accdb format as the master copy of your database—the
one you'll use to enter new data and to create your Access queries, reports, and forms.

You can also use the old-style .mdb format when you first create a database. Choose
File—New and then click the folder icon next to the File Name box. Access opens the
File New Database window (which you saw back in Figure 1-3). It includes a "Save
as type" box where you can choose the Access 2002-2003 file format or the even
older Access 2000 format. (If you're set on going back any further, say the Access
95 format, your best bet is a time machine.)
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Shrinking a Database

When you add information to a database, Access doesn't always pack the data as
compactly as possible. Instead, Access is more concerned with getting information
in and out of the database as quickly as it can.

After you've been working with a database for a while, you might notice that its size
bloats up like a week-old fish in the sun. If you want to trim your database back to
size, you can use a feature called compacting. To do so, just choose File—Info and
click the big Compact & Repair Database button. Access then closes your database,
compacts it, and opens it again. If it's a small database, these three steps unfold in
seconds. The amount of space you reclaim varies widely, but it's not uncommon to
have a 20 MB database shrink down to a quarter of its size.

NOTE If you compact a brand-new database, Access shows a harmless security warning when the database
is reopened. You'll earn about this message, and how to avoid it, in the next section.

The only problem with the database-compacting feature is that you need to remem-
ber to use it. If you want to keep your databases as small as possible at all times,
you can switch on a setting that tells Access to compact the current database every
time you close it. Here's how:

1. Open the database that you want to automatically compact.
. Choose File—Options to get to the Access Options window.

. In the list on the left, choose Current Database.

A W DN

. Under the Application Options heading, turn on the "Compact on Close"”
checkbox.

5. Click OK to save your changes.

Access tells you that this change has no effect until you close and reopen your
database.

You can set the "Compact on Close" setting on as few or as many databases as you
want. Just remember, it's not switched on when you first create a new database.

M Opening Databases

Once you've created a database, it's easy to open it later. The first step is go back-
stage; choose File—Open. There you'll see a list of all the databases you've viewed
most recently (Figure 1-15). To open one, just click it. Incidentally, you see the same
list of recent databases when you first start Access (Figure 1-1).
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TIP Do you want to hide your recent work? You can remove any file from the Recent Databases list by

right-clicking it and choosing "Remove from list." And if the clutter is keeping you from finding the databases
you want, just pin the important files, right-click any file, and choose "Clear unpinned items." This action removes
every file that isn't pinned down.

Ordinarily, Access tracks the previous 25 databases in the File—Recent list, but you
can tell it to keep a shorter or longer list. To change this setting, choose File—Options,
choose Client Settings, scroll down to the Display section, and change the number for
"Show this number of Recent Documents.” You can pick any number from O to 50.

If you want to open a database that's on your computer but not on the list of recent
databases, you can browse your way to the file. Start by choosing File—Open, and,
in the Places list, click Computer (Figure 1-16). Click one of the folders you've recently
used, and Access shows an Open window listing the files in that location. Or, just
click the big Browse button underneath to hunt around in the current folder. When
you find the file you want, double-click it.
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TIP You can also grab files from your SkyDrive file-sharing account, if you've configured it in Access. However,

this is strictly a one-way street: you can download databases from your SkyDrive folder, but you can't upload
new ones from Access. In other words, you'll use SkyDrive as a way to transfer databases from one computer to
another, not as a permanent home for your databases. If you want to keep your database on the Web, you need
the web database feature described in Chapter 20. (And to learn more about Microsoft's SkyDrive service, visit
http://tinyurl.com/skydr.)

Finally, as always, you can open a database file from outside Access by simply
double-clicking it in Windows Explorer or on your desktop.

Designating a Database as Trusted

When you open a database for the first time, you'll notice something a little bizarre.
Access pops up a message bar with a scary-sounding security warning (Figure 1-17).
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If you're opening your own recently created database, this security warning is a bit
confusing, because right now your database doesn't even attempt to do anything
risky. However, once you start building databases with code routines (as described
in Part Five), or when you start using action queries (Chapter 8), it's a different story.
In those situations, you need to know if Access trusts your database and will allow
it to run code and action queries.

In the meantime, you're probably wondering what you should do about the message
bar. You have two options:

* Click the X at the right side of the message bar to banish it. (But it'll reappear
the next time you open the database.)

* Click Enable Content to tell Access that it can trust this database. Access won't
bother you again about this file, unless you rename the database file or move it
to a new folder. This arrangement is called trusted documents, and it's described
in more detail on page 512.

Opening More Than One Database at Once

Every time you use the File—Open command, Access closes the current database
and then opens the one you chose. If you want to see more than one database at a
time, you need to fire up more than one copy of Access at the same time. (Computer
geeks refer to this action as starting more than one instance of a program.)

It's almost embarrassingly easy. If you double-click another database file while Access
is already open, a second Access window appears in the taskbar for that database.
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You can also launch a second (or third, or fourth...) instance of Access from the
Start menu, and then use File—Open to load up a different database in each one.

Opening a Database Created in an Older Version of Access

You can use the File—0Open command to open an Access database created with a
previous version of Access.

Access handles old database files differently, depending on just how old they are.
Here's how it works:

* If youopenan Access 2002-2003 file, you don't get any notification or warning.
Access keeps the current format, and you're free to make any changes you want.

* If you open an Access 2000 file, you're also in for smooth sailing. However,
if you change the design of the database, the new parts you add may not be
accessible in Access 2000 anymore.

 If you attempt to open an older Access file (like one created for Access 95 or
97), Access presents a warning message...and gives up. If you need to rescue
valuable data trapped in a Paleolithic database, your best bet is to find someone
who still has a copy of Access 2010, which can handle older file formats.

TIP You can tell the current database's format by looking at the text in parentheses in the Access window's
title bar. For example, if you open an Access 2002-2003 file, the title bar will include the text "(Access 2002-2003
file format).”

When you open an old-school Access database, you'll notice something else has
changed. When you open a table, it doesn’t appear in a tabbed window like the
ones shown in Figure 1-19. Instead, the table opens in an ordinary window that can
float wherever it wants inside the main Access window. This seems fine at first,
until you open several tables at once. Then, you're stuck with some real clutter, as
shown in Figure 1-18.
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This somewhat unfriendly behavior is designed to mimic old versions of Access,
like Access 2003. But don't worry—you can get back to the slick tabs even if you
don't convert your database to the new format. All you need to do is set a single
configuration option:

1. Choose File—Options.
2. Inthe list on the left, choose Current Database.

3. Under the Application Options heading, look for the Document Windows
Options setting, where you can choose Overlapping Windows (the Access
2003 standard) or Tabbed Windows (the wave of the future).

4. Click OK.
5. Close and open your database so the new setting takes effect.

For a retro touch, you can use the same setting to make a brand-new Access data-
base use overlapping windows instead of tabs.

M The Navigation Pane

It's time to step back and take a look at what you've accomplished so far. You've
created the Bobblehead database and added a single database object: a table
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named Dolls. You've filled the Dolls table with several records. You don't have the
fancy windows, reports, and search routines that make a database work smoothly,
but you do have the most important ingredient—organized data.

One issue you haven't tackled yet is how you manage the objects in your database.
For example, if you have more than one table, you need a way to move back and
forth between the two. That tool is the navigation pane, shown in Figure 1-19.
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Browsing Tables with the Navigation Pane

The navigation pane shows the objects (page 24) that are part of your database, and
it lets you manipulate them. However, you don't necessarily see all your database
objects at all times. The navigation pane has several different viewing modes, so
you can home in on exactly what interests you.

When you first create a database, the navigation pane shows only the tables in your
database. That's good enough for now—after all, your database doesn't contain
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To try out the navigation pane, you need a database with more than one table. To give
it a whirl, choose Create—Tables—Table from the ribbon to add a new blank table.
Follow the steps starting on page 32 to define the table and insert a record or two.

TIP Not sure what table to create? Try creating a Collectors table that tracks all the friends you know who share

the same bobbleheaded obsession. Now try to come up with a few useful fields for this table (while remembering
that there's no need to go crazy with the details yet), and then compare your version to the example in Figure
1-20.

Once you've added the new table, you see both the new table and the old in the
navigation pane at the same time. If you want to open a table, then, in the navigation
pane, just double-click it. If you have more than one datasheet open at once, Access
organizes them into tabs (see Figure 1-20).
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ID - |FirstName - |LastName - | DollCount - Notes - crowded, just click the X
Tables 3 .
= calectors 2 Samantha  Verbeek 32 I've never seen these at the far right of the tab
3 Tyra Vu 4 Typical bobblehead newbie strip to close the current
= oo 4 Radika Khan 3 Just started datasheet.
6 Laura Bush 49 Very high quality collection
* | (New)
Record: 4 < |1of4 | » MM A [Tsearch 4 b

Datasheet View

If you open enough tables, eventually all the tabs won't fit. In this situation, Access
adds tiny scroll buttons to the left and right of the tab strip. You can use these but-
tons to move through all the tabs, but it takes longer.
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GEM IN THE ROUGH

Collapsing the Ribbon

Most people are happy to have the ribbon sitting at the top
of the Access window, with all its buttons on hand. However,
serious data crunchers demand maximum space for their data.
They'd rather look at another record of information than a
pumped-up toolbar. If this preference describes you, you'll be
happy to know you can co/lapse the ribbon, shrinking it down
to a single row of tab titles, as shown in Figure 1-21. To do so,
just double-click the current tab title.

Even when the ribbon is collapsed, you can still use all its
features. Just click a tab. If you click Home, the Home tab pops
up over your worksheet. As soon as you click the button you
want in the Home tab (or click somewhere else in the Access

window), the ribbon collapses itself again. The same trick works
if you trigger a command in the ribbon using the keyboard, as
described on page 9.

If you use the ribbon only occasionally, or if you prefer to use
keyboard shortcuts, it makes sense to collapse the ribbon. Even
when collapsed, the ribbon commands are available; it just
takes an extra click to open the tab. On the other hand, if you
make frequent trips to the ribbon, or if you're learning about
Access and you like to browse the ribbon to see the available
features, don't bother collapsing it. The extra space that you'll
lose is well worth it.

Ed 5 Bobblehead : Database- D:\Desktop\Bobblehead.... TABLE TOOLS ? - 0O x FIGURE 1-21
HOME ~ CREATE  EXTERNALDATA  DATABASETOOLS  FIELDS  TABLE  Office Tester » Do you want to use every
All Access Objects @ « |E x| square inch of screen
P e D - Character - | Manufacturer - PurchasePrice space for your dat‘a? You
Tables N ! Homer Simpson Fictional Industries $7. can collapse the ribbon
o e ; Edggr,&llan Poe ;mh_e}:garten $;¢Sl (as Sh‘ow‘n here) by dOL.I-
= Dol et e c1a{  bleclicking any tab. Click
yce obergarten . .
5 Jack Black All Dolled Up <3  atabtopopitopen tem-
7 The Cat in the Hat All Dolled Up 3.1 porarily, or double-click
9 Gumby, the Ultimate Clayboy | Gumby Industries 46. a tab to bring the ribbon
*| (New) back for good. And if
you want to perform the
same trick without raising
: Record: M 1of? LT Search 4 il - 3 VOUTﬁ"gefS from [he
il = keyboard, you can use the
shortcut key Ctrl+Fl.

Managing Database Objects

So far, you know how to open a table using the navigation pane. However, opening
tables isn't all you can do with the navigation pane. You can actually perform three
more simple tasks with any database object that shows up in the navigation pane:

* Rename it. Right-click the object, and then choose Rename. Type in the new
name, and then press Enter. Go this route if you decide your Dolls table would
be better off named DollsinMyWorldRenownedCollection.
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* Create a copy. Right-click the object, and then choose Copy. Right-click any-
where in the navigation pane, and then choose Paste. Access prompts you to
supply the new copy's name. The copy-an-object feature is useful if you want
to take an existing table and try redesigning it, but you're not ready to remove
the original copy just yet.

* Delete it. Right-click the object, and then choose Delete. Access asks you to
confirm this operation, because you can't reverse it with the Undo command.

Access gives you a few more options for transferring database objects and tucking
them out of sight. You'll consider these features later in the book.

TIMESAVING TIP

Creating a Shortcut to a Table

You probably already know that you can place a Windows you can see the desktop behind Access, which is essential
shortcut on your desktop that points to your database file. To for this trick.

do so, just right-click your desktop, choose New—Shortcut, 5 *Fing the table you want to use in the navigation pane. Drag
and then follow the instructions to pick your database file this table out of Access and over the desktop.

and choose a shortcut name. Now, anytime you want to jump

) ) 3. Release the mouse button. Access creates a shortcut
back into your database, you can double-click your shortcut.

with a name like "Shortcut to Dolls in Bobblehead.

You probably don't know that you can create a shortcut that Accdb." Double-click this shortcut to load the Bobblehead
opens a database and navigates directly to a specific table. In database and to open a datasheet right away for the
fact, this maneuver is even easier than creating a plain-vanilla Dolls table.

shortcut. Just follow these steps:

1. Resize the Access window so it doesn't take up the full
screen, and then minimize any other programs. This way,
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CHAPTER

2

Building Smarter Tables

n the previous chapter, you learned how to dish out databases and pop tables
into them without breaking a sweat. However, there’s bad news. The tables you’ve
been creating so far aren’t up to snuff.

Most significantly, you haven’t explicitly told Access what type of information you
intend to store in each field of your table. A database treats text, numbers, dates,
and other types of information differently. If you store numeric information in a field
that expects text, you can’t do calculations later on (like find the average value of
your bobblehead dolls), and you can’t catch mistakes (like a bobblehead with a price
value of “fourscore and twenty”).

To prevent problems like these, you need to define the data type of each field in
your table. You’'ll tackle this important task in this chapter. Once you’ve mastered
data types, you're ready to consider some of the finer points of database design.

I Understanding Data Types

All data is not created equal. Consider the Dolls table you created in Chapter 1 (page
30). Its fields actually contain several different types of information:

* Text. The Character and Manufacturer fields
* Numbers. The ID and PurchasePrice fields
* Dates. The DateAcquired field

You may naturally assume that the PurchasePrice field always includes numeric
content and that the DateAcquired field always includes something that can be
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interpreted as a date. But if you haven’t set the data types correctly, Access doesn’t
share your assumptions and doesn’t follow the same rules.

DESIGN VIEW

When you create a new field by typing away in Datasheet view, Access makes an
educated guess about the data type by examining the information you’ve just typed
in. If you type 44, Access assumes you’re creating a number field. If you type Jan 6,
2013, Access recognizes a date. However, it’s easy to confuse Access, which leads
to the problems shown in Figure 2-1.

=4 polis — FIGURE 2-1
ID -~ Character ~ Manufacturer - | PurchasePrice ~| DateAcquired ~ Here, Access doesn’t recognize the
1 Homer Simpson  Fictional Industries $7.99| 1/1/2013 date format used for the DateAcquired
2 Edgar Allan Poe Hobergarten $14.99 | January 30, 2013 field when it was created. As a result

3 Frocn e Ll SHRE R Access treats that field as ordinary
4 James Joyce Hobergarten $14.99 | 3-March-2013 s . .
text. There’s nothing stopping you
5 Jack Black All Dolled Up $3.45 | March 3rd from entering dates in several
7 The Catiin the Hat All Dolled Up $3.77 | fourscore bananas X g .
* (New) different formats, which makes the
DateAcquired information harder to
T [ [Searcn < | read and impossible to sort. This field

also lets in completely nonsensical
entries, like “fourscore bananas.”

To prevent invalid entries, you need to tell Access what each field should contain.
Once you set the rules, Access enforces them rigorously. You put these requirements
in place using another window—your table’s Design view.

M Design View

When you create a new database, Access starts you off with a single table and
shows that table in Datasheet view. (As you learned last chapter, Datasheet view is
the grid-like view where you can create a table and enter data.) To switch to Design
view, right-click the tab name (like “Dolls”), and then choose Design View. (Or you
can use the Home—Views—View command or the View buttons at the bottom of
the Access window. Figure 2-2 shows all your options. All of these commands do
the same thing, so pick whichever approach seems most convenient.)

NOTE If you’ve opened a truly old Access 2003 database, you won’t see any tabs. Instead, you’ll get a bunch
of overlapping windows. You can remedy this problem and get your tabs back by following the instructions on
page 49. Or, if you want to keep the overlapping windows, just use the View buttons or the ribbon to change
views (instead of the right-click-the-tab-title approach described above).
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FIGURE 2-2

Right-click the tab name
to see this menu. You can

Use this button
to change Right-click here to
your view change your view

switch to Design view
(choose Design View) and
B} H - < s Bobt|ehead: Database- D:\Desktop\Access 2013... TABLE TOOLS ? - 0O X back again (choose Data-
ILE HOME CREATE EXTERNAL DATA  DATABASE TOOLS FIELDS  TABLE Office Tester ~ n sheet View). Alternatively,
VAR-E. Y sl - @ = X F e Calibri {Detail) u - = you can use the tiny View
- ZE N 11 | = B d v - BIUjEE v B, buttons in the window’s
iew Paste & Filter Refresh Find aby e e .
- . W el e X-E- R-|lA-Z-O-|===|4- bottom-right corner to
Views Clipboard & Sort & Fifer Records Find Text Formatting oA jllmp back and forth.
All Acces... ® « || 3 Potsy *
Tables " D | Save | Manufacturer - | PurchasePrice - DateAcquired - F
BB collectors "B Close Fictional Industries $7.99 1/1/2013
—_— | il CloseAl Hobergarten $14.99 1/30/2013
be - Magiker $8.95 2/4/2013
&5 Design View Hobergarten $14.99 3/3/2013
[F] DetasheetView | All Dolled Up $3.45 3/3/2013
7 The Catinthe Hat  All Dolled Up $3.77 3/3/2013
9 Count Chocula Cereal Gods 5$29.99 3/3/2013
*¥| (New)
Record: 4 <[1of7 | » M| K |search '=<J »

Datasheet View

Click here to go
to Datasheet view

Click here to go
to Desien view

If you switch to Design view on a brand-new table that you haven’t saved yet, Ac-
cess asks you for a table name. Access then saves the table before switching you
to Design view.

WL fora handy shortcut, you can create a new table and automatically start in Design view. To do this,

choose Create—sTables—Table Design. However, when you take this route, your table doesn’t include the very
important ID column, so you need to add one yourself, as you’ll see shortly.

While Datasheet view shows the content in your table, Design view shows only its
structure (see Figure 2-3).
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The list of . FIGURE 2-3
fields in The data type of Settings that affect o
your table each field your entire table Design view lists the
fields in your table,
BB H > - = Bobblehead: Dat|base- D:\Desktop\Bobblehead...  TABLE TOOLS 7 |- O X pum[[-zgledac;: ’ aselfgai’e
HOME CREATE EXTERN/|L DATA DATABASE TOOLS DESIGN Office [lester - .L- l Tow. Fielas nere are liste
el . & etk ) = (i‘ from top to bottom, but
m rimary Key &= Insel WS = 1 ™ | 34 .
;. £ Builder 31X Delete Flows B rty l.d c D-D N R[i- Relat ﬁh £ a’t they apzear(;f; da[af’;f?t
iew . ) roperty Indexes  Create Data  Rename/ elationships jec
- "g Test Validation Rules CE\‘ Medify |ockups Sheet Macros ~ Delete Macro Depedencies V.IeW orgered from e 0
Views Tools Show/Hide  Field, Record & Table Events Relationship) ~ right. Next to each field
EE TN x “ Is its data type and an
Field Name Data Vype Description (Optional) [« Pr Op@ITY Sheet optional description. Un-
'] D AutoNumber Selection type: Table Properties . .
prip— chom Toxt [Geneal| dgrneath the'neld /IS'I, the
Manufacturer Short Text Read Only When Disconnect: No [=] Field Pro’)ertles section
PurchasePrice Currency Subdatasheet Expanded No shows more informa-
. . Subdatasheet Height 0" .
DateAcquired Date/Time Orientation Left-to-Right tion about the currently
D X
Dosepuen Datasheet selected field. Here, the
¥ | Validation Rule ii ii
H Field Properties Val:uat:on nuxt navigation pane has been
& Lz eneral toakup) Filter collapsed (page 50) to
= p=—=tnerdl Lookup C;rder By p (p g )
2\ | fiela size 255 Subdatasheet Name [Auto] provide extra space.
B/ | Format Link Child Fields
2 Input Mask Link Master Fields
=z Caption Filter On Load No
Default Value QOrder By On Load es
Validation Rule Afield name can be up to 64 characters long,
Validation Text including spaces. Press F1 for help on field
Required Mo names
Allow Zero Length Yes
Indexed No
Unicode Compression  |Yes
IME Mode No Cont
IME Sentence Mode None
Text Align General
_. view. F6 = Switch panes. F1 = Help.
The properties (additional settings)
for the currently selected field (character)

You can use Design view to add, rearrange, and remove fields, but you can’t use it
to add new records. In the Dolls table, you can use Design view to add a Quantity
field to keep track of doll duplicates. However, you can’t add your newly purchased
Bono bobblehead without switching back to the Datasheet view. Design view isn’t
intended for data entry.

If the Property Sheet box is open on the window’s right side, you may want to close
it to reclaim more space. (The Property Sheet lets you set a few highly technical
table settings, none of which you need to consider right now.) To banish it, choose
Table Tools | Design—Show/Hide—Property Sheet. To bring it back later, just repeat
the same command.
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Organizing and Describing Your Fields

Design view lets you rearrange the order of your fields, add new ones, rename the
existing ones, and more. You can also do all these things in Datasheet view, but
Access gurus usually find it’s easier to make these changes in Design view, without
being distracted by the data in the table.

DESIGN VIEW

Here are a few simple ways you can change the structure of your table in Design view:

« Add anew field to the end of your table. Scroll to the last row of the field list,
and then type in a new field name. This action is equivalent to adding a new
field in Datasheet view.

+ Add a new field between existing fields. Move to the field that’s just under
the place where you want to add the new field. Right-click the field, and then
choose Insert Rows. Then, type a field name in the new, blank row.

* Move afield. Click the gray square immediately to the left of the field you want
to move, and release the mouse button. This selects the field. Then, click the
gray square, and drag the field to the new position.

NOTE Remember, the order of your fields isn’t all that important, because you can change the order in which
you view the fields in Datasheet view. However, most people find it’s easier to design a table if they organize the
fields from the start.

* Delete a field. Right-click the gray square immediately to the left of the field
you want to remove, and then choose Delete Rows. Keep in mind that when
you remove a field, you also wipe out any data that was stored in that field. This
action isn’t reversible, so Access prompts you to confirm that it’s really what
you want to do (unless the table is completely empty).

« Add a description for a field. Type in a sentence or two in the Description
column next to the appropriate field. (You might use “The celebrity or fictional
character that this bobblehead resembles” as the description for the Character
field in the Dolls table, as shown in Figure 2-4.)
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3 polls,

#

x FIGURE 2-4

Field Name
[[»]
Character
Manufacturer
PurchasePrice
DateAcquired

Data Type Description (Optional) - L
AutoNumber Descriptions can help you
Short Text The celebrity or fictional character that this bobblehead resembles remember what’s what
short Text if you need to modify a
Currency .
Date/Time table later on. Descrip-

tions are a great idea if
more than one person

maintains the same
database, in which case
you need to make sure
your fields are as clear
as possible. Descriptions
also appear in the status
bar when you’re entering
information in a table.

NOTE Previous versions of Access used the description for another purpose. When someone was editing a
record, the description of the corresponding field appeared in the status bar. Access 2013 discontinues this practice,
which was found to be relatively useless, because most people never think to look down in the status bar.

How Updates Work in Design View

Access doesn’t immediately apply the changes you make in Design view. Instead,
it waits until you close the table or switch back to Datasheet view. At that point,
Access asks whether you want to save the table. (The answer, of course, is Yes.)

Sometimes, you may apply a change that causes a bit of a problem. You could try to
change the data type of a field so that it stores numbers instead of text. (The box on
page 64 discusses this problem in more detail.) In this situation, you won’t discover
the problem until you close the table or switch back to Datasheet view, which may
be a little later than you expect.

If you’ve made a potentially problematic change and you just can’t take the sus-
pense, you're better off applying your update immediately, so you can see if there’s
a problem before you go any further. To do so, click the Quick Access toolbar’s Save
button (it’s the diskette icon in the Access window’s top-left corner), or just use the
keyboard shortcut Ctrl+S. Access applies your change and saves the table. If it runs
into a problem, Access tells you about it (and lets you choose how you want to fix
it) before you do anything else with the table.
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M Access Data Types TVPES

Design view is a powerful place for defining a table. Design view lets you tweak all
sorts of details without jumping around the ribbon (as you would if you were creat-
ing a table in Datasheet view).

One of the details is the data type of each field—a setting that tells Access what
type of information you’re planning to store in it. To change the data type, make a
selection in the Data Type column next to the appropriate field (Figure 2-5). Here’s
where you separate the text from numbers (and other data types). The trick is choos-
ing the best data type from the long list Access provides—you’ll get more help for
that in the following section.

T Dolis\ * FIGURE 2-5
\ N ® -
Field Name Data Type Description (Optional) o P Ope'Ty Sheet
% | AutoNumber Selection type: Table Properties To (hooSe a data type’
Character Short Text %k celebrity or fictional character General click the Data Type
Manufacturer Read Only When Discannect| No =]
PurchasePrice Long Text Subdatasheet Expanded No CO{Umn .neXt to the appro
DateAcquired Number Subgstasnest feignt 10" priate field. A drop-down
) Orientation Left-to-Right X i
Date/Time _ ~ | pescription list box appears, with 12
Currency [tes Default View Datasheet choices
AutoNumber Validation Rule -
Yes/N WValidation Text
Field Size 24 Yes/No Filter
Faormat OLE Object Order By
Input Mask Hyperlink Subdatasheet Name [Autg]
Caption Attachment Link Child Fields
Default Value Link Master Fields
Validation Rule Caleulated data type determines the kind of values Filter On Load No
Validation Text Lookup Wizard... | users can store in the field, Press F1 for Order By On Load Yes
Required e help on data types,
Allow Zero Length Yes
Indexed Mo
Unicode Compression es
IME Made Mo Control
IME Sentence Mode Mone
Text Align General

Depending on the data type you choose, you can adjust other field properties to nail
down your data type even more precisely. If you use a text data type, you use field prop-
erties to set the maximum length. If you choose a decimal value, you use field properties
to set the number of decimal places. You set field properties in the Field Properties
part of the Design view, which appears just under the field list. You’ll learn more about
field properties throughout this chapter (and you’ll consider them again in Chapter 4).

The most important decision you make for any field is choosing its data type. The
data type tells Access what sort of information you plan to store in that field. Ac-
cess uses this information to reject values that don’t make sense (see Figure 2-6), to
perform proper sorting, and to provide other features like calculations, summaries,
and filtering.
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TYPES
=2 Dolis, z3 FIGURE 2-6
ID - Character - | Manufacturer - PurchasePrice - DateAcquired ~ |C . "
: - ; This currency field
1 Homer Simpson Fictional Industries $7.99 1/1/2013 bsolutely d tall
2 Edgar Allan Poe Hobergarten $14.99 1/30/2013 ansolutely does no a, ow
£ 3 Frodo Magiker cheese| 2/4/2013 text. Access lets you f(X
4 James Joyce The value you entered does net match the Currency data type in this column. the pmblem bV en?e”ng
5 Jack Black a new value (the right
7ThecCatintheHat ¢  Clonevvle choice) or changing the
9 Gumby, the Ultimat¢ Convert the data in this column to the Text data type. field data type to Text so
#* | (New) Help with data types and formats, that it allows anything
(the absolutely wrong
choice).
Record: M 4 [30of7 »oob | T |Search [ ]
NOTE

A field can have only one data type. You can’t create a field that can store two or three different data
types, because Access wouldn’t have enough information to manage the field properly. (Instead, in this situation,
you probably need two separate fields.)

As you learned earlier, there are three basic types of data in the world: text, numbers,
and dates. However, Access actually provides a whopping 72 data types, which in-
clude many more specialized choices. Before you pick the right data type, it’s a good
idea to review all your choices. Table 2-1 shows an overview of the menu options in
the Data Type list. (The Lookup wizard choice isn’t included, because it isn’t a real
data type. Instead, this menu option launches the Lookup wizard, which lets you
set a list of allowed values. You’ll learn more about this on page 155 in Chapter 4.)

TABLE 2-1 Access Data

DATA TYPE DESCRIPTION EXAMPLES
Short Text Numbers, letters, punctuation, Names, addresses, phone numbers,
and symbols, up to a maximum | and short product descriptions.
of 255 characters (an average- | This is one of the most commonly
sized paragraph). used data types.
Long Text (previ- Large amounts of unformatted | Long descriptions, articles, letters,
ously called Memo) text, up to 65,536 characters arrest warrants, and other short
(an average-sized chapter in documents. Unlike the Short Text
a novel). data type, you can’t sort records
based on the data in a Long Text
field.
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Number Different kinds of numbers, Any type of number except cur-
including negative numbers rency values (for example, dollar
and those that have decimal amounts). Stores measurements,
places. counts, and percentages.

Currency Similar to Number, but Prices, payments, and expenses.
optimized for numbers that
represent values of money.

Date/Time A calendar date or time of day | Birthdates, order dates, ship dates,
(or both). Don’t use this field appointments, and UFO sighting
for time zzzervals (the number times.
of minutes in a song, the
length of your workout ses-
sion)—instead, use the Number
data type.

Yes/No Holds one of two values: Yes or | Fields with exactly two options,
No. (You can also think of this like male/female or approved/
as True or False.) unapproved.

Hyperlink A URL to a website, an email www.FantasyPets.com, noreplies@
address, or a file path. antisocial.co.uk, C:\Documents\

Report.doc.

Attachment One or more separate files. Pictures, Word documents, Excel
The content from these files is spreadsheets, sound files, and so
copied into the database. on.

AutoNumber Stores a unique, identifying Used to uniquely identify each
number that Access generates | record; typically set as the primary
when you insert a new record. key (page 88). Usually, every table

has a single AutoNumber field
named ID.

Calculated Generates the value automati- | Values that depend on other fields.
cally, based on an expression For example, if you already have a
you supply. You can perform UnitCost and a Quantity field, you
simple math and combine the can add a TotalCost calculated field
values from other fields. that multiplies them together.

OLE Object Holds embedded binary data, Some types of pictures and

according to the Windows OLE
(object linking and embed-
ding) standard. Rarely used,
because it leads to database
bloat and other problems. The
Attachment field is almost
always a better choice.

documents from other programs.
Mostly used in old-school Access
databases. Nowadays, database
designers use the Attachment data
type instead of the OLE Object
data type, or they store the data

in separate files outside of the
database, and record the file name
in a Short Text field.

The following sections describe each data type except for OLE Object, which is a
holdover from the dark ages of Access databases. Each section also describes any
important field properties that are unique to that data type.

ACCESS DATA
TYPES

CHAPTER 2: BUILDING SMARTER TABLES
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WORD TO THE WISE

Changing the Data Type Can Lose Information

The best time to choose the data types for your fields is when
you first create the table. That way, your table is completely
empty, and you won’t run into any problems.

If you add a few records, and then decide to change the data
type in one of your fields, life becomes a little more compli-
cated. You can still use Design view to change the data type,
but Access needs to go through an extra step and convert the
existing data to the new data type.

In many cases, the conversion process goes smoothly. If you
have a Short Text field that contains only numbers, you won’t
have a problem changing the data type from Short Text to Num-
ber. But in other cases, the transition isn’t quite so seamless.
Here are some examples of the problems you might run into:

* You change the data type from Short Text to Date, but
Access can’t interpret some of your values as dates.

* You change the data type from Short Text to Number, but

some of your records have text values in that field (even
though they shouldn’t).

* You change the data type from Short Text to Number.
However, your field contains non-integer numbers (like
4.234), and you forget to change the Field Size property
(page 70). As a result, Access assumes you want to use
only whole numbers and chops off all your decimal places.

The best way to manage these problems is to make a backup
(page 40) before you make any drastic changes, and to be on
the lookout for changes that go wrong. In the first two cases
in the list above, Access warns you that it needs to remove
some values because they don’t fit the data type rules (see
Figure 2-7). The third problem is a little more insidious—Access
gives you a warning, but it doesn’t actually tell you whether a
problem occurred. If you suspect trouble, switch to Datasheet
view, and then check out your data before going any further.

ra ™y
Microsoft Access M

FIGURE 2-7

Microsoft Access encountered errors while converting the data.

The contents of fields in 7 record(s) were deleted.
Do you want to proceed anyway?

Was this information helpful?

Don’t say you weren’t warned. Here, Access lets you know (in
its own slightly obscure way) that it can’t make the change

you want—modifying the data type of field from Text to Date—
without throwing out the values in seven records. The best
course of action is to click No to cancel the change and then
take a closer look at your table in Datasheet view to track down

- the problematic values.

Short Text

Short Text is the all-purpose data type. It accepts any combination of letters, num-
bers, and other characters. So you can use a Short Text field for a word or two (like
“Mary Poppins”), a sentence (“The candidate is an English nanny given to flights of

song.”), or anything else (“@#$d sf_&!").

Sometimes it seems that the Short Text data type is just too freewheeling. For-
tunately, you can apply some stricter rules that deny certain characters or force
text values to match a preset pattern. For example, Access usually treats phone
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numbers like text, because they represent a series of characters like 123-4444 (not ACCESS DATA
the single number 1,234,444). However, you don’t want to let people put letters in TYPES

a phone number, because they obviously don’t belong. To put this restriction into

action, you can use input masks (page 138) and validation (page 146), two features

discussed in Chapter 4.

NOTE Because Short Text fields are so lax, you can obviously enter numbers, dates, and just about anything
else in them. However, you should use Short Text only when you’re storing some information that can’t be dealt
with using another data type, because Access always treats the contents of a Short Text field as plain, ordinary
text. In other words, if you store the number 43.99 in a Short Text field, Access doesn’t realize you’re dealing with
numbers, and it won’t let you use it in a calculation.

B TEXT LENGTH

Every Short Text field has a maximum length. This trait comes as a great surprise to
many people who aren’t used to databases. After all, with today’s gargantuan hard
drives, why worry about space? Can’t your database just expand to fit whatever
data you want to stuff inside?

The maximum length matters because it determines how densely Access can pack
your records together. For performance reasons, Access needs to make sure that
an entire record is stored in one spot, so it always reserves the maximum amount
of space a record might need. If your table has four fields that are 50 characters
apiece, Access can reserve 200 characters’ worth of space on your hard drive for
each record. On the other hand, if your fields have a maximum 100 characters each,
Access holds onto twice as much space for each record, even if you aren’t actually
using that space. The extra space isn’t a major issue (you probably have plenty of
room on your computer), but a spread-out database may experience slightly slower
searches.

The most a Short Text field can hold, ever, is 255 characters. If you need to store a
large paragraph or an entire article’s worth of information, you need the Long Text
data type instead (page 67).

When you add a new Short Text field, Access gives it a maximum capacity of 255
characters. This is a safe choice, but if you don’t need that much space you can
reduce the maximum of your field to something more fitting. (The box on page 67
has some guidelines.) To set the maximum length, go to the Field Properties section,
and enter a number in the Field Size box (Figure 2-8).
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The field The maximum FIGURE 2-8

ou're usin field size .
y 8 To set a maximum length, choose

your field, and then click the Field

T pdus x . ) ) .
Field Name Clata Type | Description (Optional) - Size box in the Field Properties
m et pHion 1bp H list (shown here). (Al the field
| Character short fext El The celebrity or fictional character that this bc properties you need in this chap-
| Manufacturer short fext ter are on the General tab.) When
:' PurchasePrice Currerfcy you click a field property box,
DateAcquired Date/|ime that field property’s description

> appears on the right.
Field Properties

General |Lookup!
Field Size 255 —
Format
Input Mask
Caption
Default Value
Validation Rule The maximum number of characters you can
Validation Text enter in the field. The largest maximum you
Required No can set is 255, Press Rl for help on field size,
Allow Zero Length Yes
Indexed No
Unicode Compression | Yes
IME Mode Mo Control
IME Sentence Mode None
Text Align General
An explanation of
the field size setting
TIP

It’s worthwhile being a little generous with maximum lengths to avoid the need to modify the database
later.
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Maximum Length Guidelines

Here are some recommended maximum lengths for the Short * Phone numbers, postal codes, credit card numbers, and

Text data type: other fixed-length text. Count the number of characters
« Firstnamesand last names. Usually, 25 characters handles and ignore the placeholders, and set the maximum to
a first name, while 50 characters plays it safe for a long, match. If you want to store the U.S. phone number (123)
hyphenated last name. 456-7890, make the field 10 characters long. You can

then store the phone number as 1234567890, but use an

+ Middleinitial. One character. (Sometimes common sense )
( input mask (page 138) to add the parentheses, spaces,

is right. . : )
g. ) _ _ and dash when you display it. This approach is better

* Email address. Go with 50 characters.. Email .addresses because it avoids the headaches that result from entering
closer to 100 characters have turned up in the wild (Google similar phone numbers in different ways. And if you plan
“world’s longest email address” for more), but they’re to accept international numbers, you'll need to allow for
unlikely to reach your database. up to 15 digits.

. (ities., states, coum.rie.s, and other places. Although a + Description or comments. Specifying the maximum of 255
Maori name for a hill in N?W Zealand tops out at over characters allows for three or four average sentences of
80 characters (see hittp://tinyurl.com/longest-n), 50 is information. If you need more, consider the Long Text
enough for most practical purposes. data type instead.

+ Street address. A street address consists of a number, Remember, if in doubt, opt for a bigger size, because accommo-

followed by a space, and then the street name, another gating your data is more important that squeezing out every
space, and the street abbreviation (like Rd or St). Fifty |5t drop of performance.

characters handles it, as long as you put postal codes,
cities, and other postal details in other fields.

Long Text

Microsoft designed the Long Text data type to store large quantities of text. If you
want to place a chapter from a book, an entire newspaper article, or just several
paragraphs into a field, you need the Long Text data type.

NOTE In previous versions of Access, the Long Text data type was called Memo. The old name was a little
odd—although a Long Text field can certainly store the information from an interoffice memorandum, it’s useful
anytime you have large blocks of text.

When creating a Long Text field, you don’t need to supply a maximum length, because
Access stores the data differently from other data types. Essentially, it stuffs Long
Text data into a separate section, so it can keep the rest of the record as compact
and efficient as possible, but accommodate large amounts of text.

A Long Text field tops out at 65,536 characters. To put it in perspective, that’s
about the same size as this chapter. If you need more space, add more than one
Long Text field.
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If you program an application that uses your database, it could store far more—up to a gigabyte’s worth of
information in a Long Text field.

NOTE

If you need to edit a large amount of text while you’re working on the datasheet,
you can use the Zoom box (Figure 2-9). Just move to the field you want to edit,
and then press Shift+F2.

The value that's FIGURE 2-9
being edited
If you have lengthy text
_— in a field, it’s hard to see
= Dolls’ X

it all at once without a lot

D -~ Character » | Manufacturer -~ []escription + PurchasePrice - Dz i i
1 Homer Simpson  Fictional Industries The Simpscs everyman is a classic $7.99 of scrolling. B},/ opening a
2 EdgarAllanPoe  Hobergarten This is one bf my least-loved dolls. $14.99 Zoom box (Shift+F2), you
3podo  Magiker  The oualitv of thiceult hobblehead $8,95 can see more content and
2| =5 zoom g — —— [ edit it more easily. You'll
5 need to click OK (to accept
7 This is one of my least-loved dolls, In fact, I find it disturbing. On several - ok .

occasions, I've witnessed this doll begin to bob without human intervention.| \j your edIfS) or Cancel (tO

9

abandon them) to get
Rl (New) [ back to the datasheet.

-
Record: W ;m . >|

I FORMATTED TEXT
Like a Short Text field, the Long Text field stores unformatted text. However, you
can also store rich text in a Long Text field—text that has different fonts, colors,
text alignment, and so on. To do so, set the Text Format field property to Rich Text
(rather than Plain Text).

To format part of the text in a field, you simply need to select it (while editing the
record in Datasheet view) and then choose a formatting option from the Home—Text
Formatting section of the ribbon. However, most of the time you won’t take this
approach, because it’s difficult to edit large amounts of text in the datasheet’s nar-
row columns. Instead, use Shift+F2 to open a Zoom box, and then use the minibar
(Figure 2-10).

UL There's another, even easier way to get formatted text into a Long Text field. Create the text in a word

processing program (like Word), format it there, and then copy and paste it into the field. All the formatting
comes with it.
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(5 Zoom &3] FIGURE 2-10

To show the minibar—a compact

This is one of my least-loved dolls. In fact, T * [ oK ] toolbar with formatting options—select
ﬁ*"' d it distu % [Viner Hand ITC Ju < s= e some text. As soon as you release the
BIUA -¥-===:-: mouse button, it pops into view.

witnessed this KVFLTE?TW to por

m

without human intervention.

:

NOTE The minibar is sometimes a little finicky, and you may need to reselect the text more than once to
get it to appear. If you can’t get the minibar to appear at all, you are probably attempting to format a Short Text
field, or a Long Text field that has the Text Format property set to Plain Text.

As neat as this feature may seem at first glance, it’s rarely worth the trouble. Database
purists believe that tables should store raw information and let other programs (or
fancy forms) decide how to format it. The problem is that once you’ve created your
formatted text, it can be quite a chore to maintain it. Just imagine having to change
the font in 30,000 different records.

If you really do want to store formatted content, consider linking your database to
a separate document, like a Word file. In Access, you can do this in two ways:

* Create afield that points to the file. For example, you can place a value like
C:\myfile\BonoBobbleheadDescription.docx in a field. For this trick, use the
Short Text or Hyperlink data type (page 79).

* Embed the file inside your database. This way, it’s impossible to lose the file
(or end up pointing to the wrong location). However, you'll need to pull the file
out every time you want to update it. To do this, you need to use the Attach-
ment data type (page 80).

Number

The Number data type includes a wide variety of differently sized numbers. You can
choose to allow decimal numbers, and you can use negative values (just precede the
value with a - sign). You should use the Number data type for every type of numeric
information you have—except currency amounts, in which case the Currency data
type (page 72) is a better match.
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When you use numeric fields, you don’t include information about the units you’re
using. You may have a field that represents a Weight in Pounds, a Height in Meters,
or an Age in Years. However, these fields contain only a number. It’s up to you to
know what that number signifies. If you think other people may be confused, con-
sider explaining the units in the description (page 59), or incorporate it into the field
name (like HeightIinMeters).

NOTE Your field should never, ever contain values like “44 pounds.” Access treats this value as a text value,
50 if you make this mistake, you can’t use all the important number-crunching and validation tools you’ll learn
about later in this book.

I NUMBER SIZE

As with a Short Text field, when you create a numeric field, you need to set the Field
Size property to make sure Access reserves the right amount of space. However, with
numbers, your options are a little more complicated than they are for ordinary text.

Essentially, numbers are divided into several subgroups, depending on whether they
support non-integer values (numbers to the right of a decimal point) and on how
many bytes of space Access uses to store them.

NOTE A byte is a group of eight bits, which is the smallest unit of storage in the computer world. For
example, a megabyte is approximately one million bytes.

Table 2-2 lists the different Field Size options you can choose for the Number data
type and explains when each one makes most sense. Initially, Access chooses Long
Integer for all fields, which gives a fair bit of space but requires whole numbers.

TABLE 2-2 Field Size Options for the Number Data

FIELD SIZE CONTAINS WHEN TO USE IT
Byte An integer (whole number) from This size is risky, because it fits only
0 to 255. Requires just one byte very small numbers. Usually, it’s safer
of space. to use Integer for small numbers and
give yourself a little more breathing
room.
Integer An integer (whole number) from Useful if you need small numbers

-32,768 to 32,767. Requires two with no decimal part.
bytes of space.

Long Integer An integer (whole number) from The Access standard. A good choice
-2,147,483,648 to 2,147,483,647. with plenty of room. Use this to store
Requires four bytes of space. just about anything without hitting

the maximum, as long as you don’t
need decimals.
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Single Positive or negative numbers with | The best choice if you need to store
up to 38 zeroes and 7 decimal non-integer numbers or numbers
places of accuracy. Requires four that are too large to fit in a Long
bytes of space. Integer.

Double Positive or negative numbers with | Useful if you need ridiculously big
up to 308 zeroes and 15 decimal numbers.
places of accuracy. Requires eight
bytes of space.

Decimal Positive or negative numbers with | Useful for numbers that have lots
up to 28 zeroes and 28 decimal of digits to the right of the decimal
places of accuracy. Requires eight | point.
bytes of space.

NOTE

Table 2-2 doesn’t include Replication ID, because you almost always use that option with the Au-
toNumber data type (page 83).

I NUMBER FORMATTING

The Field Size determines how Access stores your number in the table. However,
you can still choose how it’s presented in the datasheet. For example, 50, 50.00,
5E1, $50.00, and 5000% are all the same number behind the scenes, but people
interpret them in dramatically different ways.

To choose a format, you set the Format field property. Your basic built-in choices
include:

* General Number. Displays unadorned numbers, like 43.4534. Any extra zeroes
at the end of a number are chopped off (so 4.10 becomes 4.1).

* Currency and Euro. Both options display numbers with two decimal places,
thousands separators (the commain $1,000.00), and a currency symbol. These
choices are used only with the Currency data type.

* Fixed. Displays numbers with the same number of decimal places, filling in
zeroes if necessary (like 432.11 and 39.00). A long column of numbers lines up
on the decimal point, which makes your tables easier to read.

« Standard. Similar to Fixed, except it also uses thousands separators to help you
quickly interpret large numbers like 1,000,000.00.

* Percent. Displays numbers as percentages. For example, if you enter 0.5, that
translates to 50%.

» Scientific. Displays numbers by using scientific notation, which is ideal when
you need to handle numbers that range widely in size (like 0.0003 and 300).
Scientific notation displays the first nonzero digit of a number, followed by a
fixed number of digits, and then indicates what power of ten that number needs
to be multiplied by to generate the specified number. For example, 0.0003
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Ve hand, becomes 3.00 x 102, or 3E2.

NOTE When using Fixed, Standard, Percent, or Scientific, you should also set the Decimal Places field property
to the number of decimal places you want to see. Otherwise, you always get two places.

* A custom format string. This cryptic code tells Access exactly how to format a
number. You type the format string you need into the Format box. For example,
if you type in the weird-looking code #, ##0, (including the comma at the end)
Access hides the last three digits of every number, so 1,000,000 appears as
1,000 and 15,000 as 15.

NOTE Custom number formats aren’t terribly common in Access (they’re more frequently used with Excel).
Later on, you'll learn about expressions (page 237), which let you do pretty much the same thing.

Currency

Currency is a slight variation on the Number data type that’s tailored for financial
calculations. Unlike with the Number data type, here you can’t choose a Field Size
for the Currency data type—Access has a one-size-fits-all policy that requires eight
bytes of storage space.

WL The Currency data type is better than the Number data type because it uses optimizations that prevent
rounding errors with very small fractions. The Currency data type is accurate to 15 digits to the left of the decimal
point, and 4 digits to the right.

You can adjust the number of decimal places that Access shows for currency values
on the datasheet by setting the Decimal Places field property. Usually, it’s set to 2.

The formatting that Access uses to display currency values is determined by the
“Region and Language” settings on your computer (see the box on page 75). How-
ever, these settings might produce results you don’t want—for example, say you run
an artisanal cereal business in Denmark that sells all its products overseas in U.S.
dollars (not kroner). You can control exactly how currency values are formatted by
setting the Format field property, which gives you the following options:

» Currency. This option is the standard choice. It uses the formatting based on
your computer’s regional settings.

» Euro. This option always uses the Euro currency symbol (€).

* A custom format string. This option lets you use any currency symbol you
want (as described below). You need to type the format string you need into
the Format box.

There’s a simple recipe for cooking up format strings with a custom currency symbol.
Start by adding the character for the currency symbol (type in whatever you want),
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For example, the Danish cereal company could use a format string like this to show
the U.S. currency symbol:

S, it

Whereas a U.S. company that needs to display a Danish currency field (which formats
prices like kr 342.99) would use this:

Kr #, .

NOTE Enterprising users can fiddle around with the number format to add extra text, change the number of
decimal places (just add or remove the # signs), and remove the thousands separators (just take out the comma).

Date/Time

Access uses the Date/Time data type to store a single instant in time, complete
with the year, month, day, and time down to the second. Behind the scenes, Access
stores dates as numbers, which lets you use them in calculations.

Although Access always uses the same amount of space to store date information in
a field, you can hide some components of it. You can choose to display just a date
(and ignore time information) or just the time (and ignore date information). To do
this, you simply need to set the Format field property. Table 2-3 shows your options.

TABLE 2-3 Date/Time Formats

FORMAT EXAMPLE

General Date 2/23/2013 11:30:15 PM

Long Date February 23, 2013 11:30:15 PM
Medium Date 23-Feb-13

Short Date 2/23/2013

Long Time 11:30:15 PM

Medium Time 11:30 PM

Short Time 23:30

NOTE

Both the General Date and Long Date formats show the time information only if it’s not zero.

The format affects only how the date information is displayed—it doesn’t change
how you type it in. Access is intelligent enough to interpret dates correctly when
you type any of the following:

* 2013-2-23 (the international year-month-day standard always works)
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+ 23-Feb-2013

+ 23-Feb-13

* Feb 23 (Access assumes the current year)
+ 23 Feb (ditto)

To add date and time information, just follow the date with the time, as in 23-Feb-13
5:06 PM. Make sure to include the AM/PM designation at the end, or use a 24-hour
clock.

If it’s too much trouble to type in a date, consider using the calendar smart tag
instead. The smart tag is an icon that appears next to the field whenever you move
to it, as shown in Figure 2-11. You can turn this feature off by setting the Show Date
Picker field property to Never.

1 Dolls®, 23 FIGURE 2-11

D - Character - | Manufacturer - | PurchasePrice - | DateAcquired -

Access automatically pops up the

1 Homer Simpson  Fictional Industries 57.99 1/1/2013 The calendar smart tag for all date

2 Edgar AllanPoe  Hobergarten $14.99 1/30/2013 % fields. Click the calendar icon to

3| Frodo Magiker . S —— . pop up a mini calendar where you
4 James Joyce Hobergarten Su Mo Tu We Th Fr Sa g

can browse to the date you want.

5 Jack Black All Dolled Up sl 12 3 45 B
; 5 7 8 910 11 12 However, you can’t use the calendar
7 The Cat in the Hat  All Dolled Up 13 14 15 16 17 15 19 to enter time inf ti
9 Count Chocula Cereal Gods 0 21 22 33 M4 35 %% 0 enter time [nformation.
*| (New) 27 2 2 30[3] 1 ¢
3 4 5 6 7 8 9
Record: M 4 [20f7 | b M w | T No Filte ||Search [=lE | [v]
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Dating Your Computer

Windows has regional settings for your computer, which
affect the way Microsoft programs display things like dates
and currencies. In Access the regional settings determine
how the different date formats appear. In other words, on a
factory-direct U.S. computer, the Short Date format shows up
as 2/23/2013. But on a Canadian or British computer, it may
appear as 23/2/2013. Either way, the information that’s stored
in the database is the same. However, the way it appears in
your datasheet changes.

You can change the regional settings, and they don’t have
to correspond to where you live—you can set them for your
company headquarters on another continent, for instance.
But keep in mind that these settings are global, so if you alter
them, you affect all your programs.

To change regional settings, click the Start button (in Windows
7) or go to the Start screen (in Windows 8) and type region.
When the Region shortcut appears, click it. The Region and
Language window will appear. The most important setting is
inthe first box, which has a drop-down list you can use to pick
the language and region you want to use, like English (United
States) or Swedish (Finland).

You can fine-tune the settings in your region, too. This makes
sense only if you have particular preferences about how dates
that don’t match the standard options should be formatted. To
doso, click the Additional Settings button. Then, click the Date
tab in the new window that appears (Figure 2-12).
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[ 9 Customize Format ﬂ\ FIGURE 2-12

Your computer settings determine how dates appear
in applications like Access. Use the drop-down lists

| MNumbers I Currency I Time | Date |

Example to specify the date separator; order of month, day,

Short date: 1/31/2013 and year components in a date; and how Access
should interpret two-digit years. You can mix and

Leng date Thursday, January 31, 2013 match these settings freely, although you could wind
up with a computer that’s completely counterintui-

Date formats tive to other people.

Short date: YY) -

Long date: dddd, MMMM dd, yyyy -

What the notations mean:
d, dd = day; ddd, dddd = day of week; M = month; y = year

Calendar
When a two-digit year is entered, interpret it as a year between:
1930 and 2029 =

Eirst day of week: Sunday -

Click Reset to restore the system default settings for
numbers, currency, time, and date. =

OK ” Cancel ] Apply

I CUSTOM DATE FORMATS

If you’re not happy with the seven standard date options that Access provides, you
can craft your own date format string and type in the Format property. This format
string tells Access how to present the date and time information.

A date format string is built out of pieces. Each piece represents a single part of
the date, like the day, month, year, minute, hour, and so on. You can combine these
pieces in whatever order you want. For example, consider the following format string:

yyyy-mm-dd

This string translates as the following instructions: “Display the four-digit year, fol-
lowed by a dash, followed by a two-digit month number, followed by another dash,
followed by a two-digit day number.” You're free to put these components in any
order you like, but this example defines them according to the ISO date standard.

If you apply this format string to a field that contains the date January 1, 2013, you
see this in the datasheet:
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2013-01-01

You can control how to display the year, day, and month components. For example,
if you replace mm with mmm, your dates will show three-letter month abbreviations
instead of the month number:

2013-Jan-01

Remember that regardless of what information you choose to display or hide, Access
stores the same date information in your database.

Table 2-4 shows the basic placeholders that you can use for a date or time format

string.

TABLE 2-4 Date and Time Formatting Codes

DESCRIPTION

DISPLAYS (JANUARY 1, 2013,

1:05:05 P.M.)...

used).

d The day of the month, from 1to 31, with 1
the numbers between 1and 9 appearing
without a leading 0.

dd The day of the month, from 01 to 31 (lead- | O1
ing O included for 1to 9).

ddd A three-letter abbreviation for the day of | Tue
the week.

dddd The full name of the day of the week. Tuesday

m The number value, from 1to 12, of the 1
month (no leading O used).

mm The number value, from 01 to 12, of the 01
month (leading O used for O1to 09).

mmm A three-letter abbreviation for the month. | Jan

mmmm The full name of the month. January

vy A two-digit abbreviation of the year. 13

yyyy The year with all four digits. 2013

h The hour, from 0 to 23 (no leading O 13
used).

hh The hour, from 00 to 23 (leading O used 13
for 00 to 09).

n The minute, from 0 to 59 (no leading O 5
used).

:nn The minute, from O to 59 (leading O used | 05
for 00 to 09).

'S The second, from 0 to 59 (no leading O 5

ACCESS DATA
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DISPLAYS (JANUARY 1, 2013,
DESCRIPTION 1:05:05 P.M.)...

:SS The second, from O to 59 (leading O used | 05
for 00 to 09).

AM/PM Tells Access to use a 12-hour clock, with PM
an AM or PM indication.

am/pm Indicates a 12-hour clock, with an am or pm
pm indication.

A/P Tells Access to use a 12-hour clock, with [
an A or P indication.

a/p Tells Access to use a 12-hour clock, with o]
an a or p indication.

Yes/No

A Yes/No field is a small miracle of efficiency. It’s the leanest of Access data types,
because it allows only two possible values: Yes or No.

When using a Yes/No field, imagine that your field poses a yes or no question by
adding an imaginary question mark at the end of your field name. You could use a
field named InStock to keep track of whether a product is in stock. In this case, the
yes or no question is “in stock?” Other examples include Shipped (in a list of orders)
or Male (to separate the boys from the girls).

Don’t make the mistake of using the Yes/No data type for a field that may expand to accept more than
two options in the future, because that change will force you to edit every record in your database. Instead, use
a Lookup (page 155), which lets you limit a field to a small set of distinct values.

Although every Yes/No field is essentially the same, you can choose to format it
slightly differently, replacing the words “Yes” and “No” with “On” and “Off” or “True”
and “False.” You'll find these three options in the Format menu. However, it doesn’t
make much difference because on the datasheet, Yes/No fields are displayed with
a checkbox, as shown in Figure 2-13.

78

ACCESS 2013: THE MISSING MANUAL



ACCESS DATA

TYPES
= Dolis, 23 FIGURE 2-13
D - Chara_cter - _M_anufacturer_ ~ | PurchasePrice -~ ForResale - DateA In this example, ForResale is a
1 H;:nmer i;llmpson Flc‘EonaI Industries 57.99 Yes/No field. A checked checkbox
2 EdgarAllan Poe  Hobergarten sl represents Yes (or True or On). An
£ 3 Frodo Magiker $8.95 Y
unchecked checkbox represents No
4 James Joyce Hobergarten $14.99 (or False or Off)
5 Jack Black All Dolled Up $3.45 [ ’
7 The Cat in the Hat  All Dolled Up $3.77 [
9 Count Chocula Cereal Gods $29.99 0o
*| (New) ]
Record: M 4 3of7 | b MM | b 4 ||Search [=lE | [v]
Hyperlink

The Hyperlink data type comes in handy if you want to create a clickable link to a
web page, file, or email address. You can mix and match any combination of the
three in the same table.

Access handles hyperlinks a little differently in Datasheet view. When you type text
into a hyperlink field, it’s colored blue and underlined. And when you click the link,
Access pops it open in your browser (Figure 2-14).

NOTE Access doesn’t prevent you from entering values that aren’t hyperlinks in a Hyperlink data field. This
trait leads to problems if you click the hyperlink. If you put the text “saggy balloons” in a hyperlink field and click
it, Access tries to send your browser to http://saggy balloons, which obviously doesn’t work.

= Dolis, £ FIGURE 2-14

lfohnK v | @Al < Click this hyperlink, and you’ll head straight to the welcoming
arms of Office Online.

http://office.microsoft.com/

*

Record: M 4 [Lof7 | b M | b 4 ||Search | “I‘ [ 1]

One hyperlink field feature isn’t immediately obvious. Hyperlink fields actually
store more than one piece of information. Every hyperlink includes these three
components:
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* The text you see when you hover over the link with your mouse (the tooltip)
* The destination you go to when you click the cell (the URL or file path)

When you type a link into the datasheet, the first two are set to the same value—what-
ever you've just typedin. For example, when you type www.FantasyPharmacologists.
com, the text you see and the tooltip are both set to hold the same content, which
is www.FantasyPharmacologists.com.

To set the third piece of information—the URL or file path—Access examines your entry
and makes a reasonable guess. For example, if you type www.FantasyPharmacologists.
com, Access assumes you want the URL to be the web location http:/www.
FantasyPharmacologists.com, so it adds the http://sequence at the beginning. Similarly,
if you type an email address like dr.z@b-store.com, Access creates the full email link
mailto:dr.za@b-store.com. When you click a link like this in Access or in a web browser,
your email program starts a new message. Finally, if you enter a file path or a URL that
already starts with http://(or some other URL prefix), Access doesn’t make any changes.

Most of the time, Access’s approach gives you the result you want. However, you
aren’t limited to this strategy. You can set these three components to have different
values—for example, so your URL has a website address (like www.zyqgcorp.com)
but your display text has a more approachable name (“The ZYQ Corporation”). To
do so, move to the value, and then press Ctrl+K to pop up the Edit Hyperlink win-
dow (see Figure 2-15). Or right-click it, and then choose Hyperlink—Edit Hyperlink.

Edit Hyperlink [2[w5a]] FIGURE 2-15
Link to: Teut to display: |More information about this bobblehead| USiﬂg the Edit Hyper”nk
§ window, you can change
Ex_ist Fiie | FooK ™ |, Samples [~] (= the text that appears in
or Web Page || Chapter)l - the cell (at the top of
Crrent | || Chapter02 L the window) and the
= ) E::P:Ei 1 page thatAc.ces.s opens
Address Browses Chasterﬂs when you click it (at the
9% | )} Chaptenss bottom). You can also
Hyperlink Recent | 48 Chapter0? create links that use email
Builder Files . Chapterld addresses (in which case
L Chapterll 2 Access opens the email
Addrass: http://bobbleheads-united.arg/products/edgar-dall |z| program that’s (onfigured
Co ] [one ] gn your cpmputer) or
links to file paths (use the
folder browsing area to
pick the file you want).

Attachment

The Attachment data type lets you add one or more files to your database record in
much the same way that you tack on attachments to your email messages. Access
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stores the files you add to an attachment field as part of your table, embedded
inside your database file.

The Attachment data type is a good choice if you need to insert a picture for a record,
a short sound file, or even a document from another Office application like Word or
Excel. You could create a People table with a picture of each person in your contact
list, or a product catalog with pictures of the wares you’re selling. In these cases,
attachments have an obvious benefit—because they’re stored inside your database
file, you never lose track of them.

However, attachments aren’t as graceful with large files, or files you need to modify
frequently. If you place a frequently modified document into an Access database, it
isn’t available on your hard drive for quick editing, printing, and searching. Instead,
you need to fire up Access and then find the corresponding record before you can
open your document. If you want to make changes, you also need to keep Access
open so it can take the revised file and insert it back into the database.

m Think twice before you go wild with attachments. An Access database is limited to two gigabytes
of space. If you start storing large files in your tables, you may run out of room. Instead, store large documents
in separate files, and then record the file name in a field that uses the Short Text or Hyperlink data type.

When you use the Attachment data type, make sure you set the Caption field
property, which determines the text that appears in the column header for that
field. (Often, you’ll use the field name as the caption.) If you don’t set a caption, the
column header shows a paper clip but no text.

You'll recognize an attachment field in the datasheet because it has a paper-clip
icon next to it (Figure 2-16).

= Dolls."'-._ £ FIGURE 2-16
D - Character - Picture Manufacturer v{;urchaseprice - DateA  auachments are flagged with
. |j' ey i o

1 Homer Simpson Ofo) Fictional Industries $7.99 a paper dlip icon and a number
2 Edgar Allan Poe U(o)  Hobergarten = in brackets, which tells you
3 Frodo \?[2} Magiker Sof how many files are attached.
4 James Joyce (0} iobeizanen 2l In this example, all the values
5 Jack Black i) All Dolled Up $3.45 in the Picture attachment field
7 The Cat in the Hat (o) All Dolled Up $3.77 ¢ ¢ Frodo. which

& (vew] 00) Z;es (:xé) y except Frodo, whic

Record: M 4 [3 of6 L3 T Search 4 4

To attach a file or review the list of attached files, double-click the paper-clip icon.
You’ll see the Attachments window (see Figure 2-17).
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rAtlachments M\ FIGURE 2-17
Attachments (Double-click to open] The Attachments window shows you all the files that are linked
[lj frodojpa — to your field.
| LOTR excerpt.doc —
’
[ oK J [ Cancel ]

Here’s what you can do in the Attachments window:

+ Add a new attachment. Click the Add button. Then browse to a new file and
click OK. You’ll see the file appear at the bottom of the list.

* Delete an attachment. Select the attachment in the list and then click Remove.

* Save a copy of an attachment. Select the attachment, click Save As, and then
browse to a location on your computer. Or, click Save All to save copies of all
the attachments in this field. If you change these copies, you don’t change the
attachment in the database.

* Openanattachment. Select the attachment and then click Open. Access copies
the attachment to a temporary folder on your computer, where Internet content
is cached, and then opens it in the associated program. For example, .doc files
get opened in Microsoft Word.

When you open an attachment, Access copies it to the same place where it tem-
porarily stores web pages while you surf. (The exact location depends on your
user name and includes a randomly generated sequence of characters, but expect
something like C:\Users\matthew\AppData\Local\Microsoft\Windows\Temporary
Internet Files\ACC4589.)

Here’s something nifty. If you keep the Attachments window open while you change,
save, and close the temporary copy of your file, Access notices the update. Then,
when you switch back to Access and close the Attachments window, Access offers
to update your database by copying the updated file back into your database, and
replacing the original (Figure 2-18). This feature sounds great, but it doesn’t always
work. For example, Word’s security settings don’t let you update the temporary file—
instead, Word forces you to save a new copy of it somewhere else, which means Access
won’t notice any updates you make. To make sure your attachment gets updated, you

82 ACCESS 2013: THE MISSING MANUAL



ACCESS DATA
TYPES

need to remove the original and add the new version in the Attachments window. Or,
avoid these headaches altogether by attaching only files that you don’t plan to edit.)

ra ™y
Save Attachment L_J FIGURE 2-18
In this example, Access notices that you’ve
I.-"-_-"-I Changes to the attachment ‘fredo.jpg’ were saved to your hard drive in updated the attachment file “frodo.jpg” in Paint.
= temporary file. Would you like to save your updates to the database? When you close the Attachments window, Access

asks if you want to update the database with the
new saved version. This system only works if you
= keep the Attachments window while you edit.

Unfortunately, the Attachment data type doesn’t give you a lot of control. Here are
some of its limitations:

* You can’trestrict the number of attachments allowed in an attachment field. All
attachment fields allow a practically unlimited number of attachments (although
you can’t attach two files with the same name).

* You also can’t restrict the types of files used for an attachment.

* You can’t restrict the size of the files used for an attachment.

AutoNumber

An AutoNumber is a special sort of data type. Unlike with all the other data types
you’ve seen, you can’t fill in the value for an AutoNumber field. Instead, Access
does it automatically whenever you insert a new record. Access makes sure that the
AutoNumber value is unique—in other words, it never gives two records the same
AutoNumber value.

NOTE Every table can have up to one AutoNumber field.

Ordinarily, the AutoNumber field looks like a sequence of numbers—Access tends
to give the first record an AutoNumber value of 1, the second an AutoNumber of 2,
and so on. However, the truth isn’t so straightforward. Sometimes, Access skips a
number. This skipping could happen when several people are using a database at
once, or if you start adding a new record, and then cancel your action by pressing
Esc. You may also delete an existing record, in which case Access never reuses that
AutoNumber value. As a result, if you insert a new record and you see it’s assigned
an AutoNumber value of 401, you can’t safely assume that there are already 400
records in the table. The actual number is probably less.

An AutoNumber value doesn’t represent anything, and you probably won’t spend
much time looking at it. The AutoNumber field’s sole purpose is to make sure you
have a unique way to point to each record in your table. Usually, your AutoNumber
field is also the primary key for your table, as explained on page 88.
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AutoNumber values have one minor problem: They give a clue about the number
of records in a table. You may not want a customer to know that your brand-new
food and crafts company, Better Butter Sculptures, hasn’t cracked 12 customers. So
you’ll be a little embarrassed to tell him he’s customer ID number 6.

The best way to solve this problem is to start counting at a higher number. You can
fool Access into generating AutoNumber values starting at a specific minimum. For
example, instead of creating customer IDs 1, 2, and 3, you could create the ID values
11001, 11002, 11003. This approach also has the advantage of keeping your IDs a con-
sistent number of digits, and it lets you distinguish between IDs in different tables
by starting them at different minimums. Unfortunately, to pull this trick off, you need
to fake Access out with a specially designed query, which you’ll see on page 295.

Alternatively, you can tell Access to generate AutoNumber values in a different way.
You have two choices:

* Random AutoNumber value. To use random numbers, change the New Values
field property from Increment to Random. Now you’ll get long numbers for each
record, like 212125691, 1671255778, and -1388883525. You might use random
AutoNumber to create values that other people can’t guess. (For example, if
you have an Orders table that uses random values for the OrderlID field, you can
use those values as confirmation numbers.) However, random AutoNumbers
are rarely used in the Access world.

* Replication IDs. Replication IDs are long, obscure codes like 38A94E7B-2F95-
4E7D-8AF1-DB5B35F9700C that are statistically guaranteed to be unique. To
use them, change the Field Size property from Long Integer to Replication ID.
Replication IDs are really used only in one scenario—if you have separate copies
of a database and you need to merge the data together in the future. The next
section explains that scenario.

Both of these options trade the easy-to-understand simplicity of the ordinary Au-
toNumber for something a little more awkward, so evaluate them carefully before
using these approaches in your tables.

I USING REPLICATION IDS

Imagine you’re working at a company with several regional sales offices, each with
its own database for tracking customers. If you use an ordinary AutoNumber field,
you’ll end up with several customers with the same ID, but at different offices. If you
ever want to compare data, you'll quickly become confused. And you can’t combine
all the data into one database for further analysis later on.

Access gives you another choice—a replication ID. A replication ID is a strange cre-
ation—it’s an extremely large number (16 bytes in all) that’s represented as a string
of numbers and letters that looks like this:

38A94E7B-2F95-4E7D-8AF1-DB5B35F9700C
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4E7D-8AF1-DB5B35F9700C. In other words, if you use the AutoNumber value for

tracking or bookkeeping, the replication ID is a bad idea.

However, the replication ID solves the problem described earlier, where multiple
copies of the same database are being used in different places. That’s because
replication IDs are guaranteed to be statistically unique. In other words, there are
so many possible replication IDs that it’s absurdly unlikely that you’ll ever generate
the same replication ID twice. So even if you have dozens of separate copies of your
database, and they’re all managing hundreds of customers, you can rest assured
that each customer has a unique customer ID. Even better, you can periodically
fuse the separate tables together into one master database. (This process is called
replication, and it’s the origin of the term “replication ID.” You’ll learn more about
transferring data from one database to another in Chapter 23.)

NOTE A replication ID is also called a GUID (short for “globally unique identifier”). In theory, the chances
of two GUIDs being identical are one in 2", which is small enough that you could set one billion people to work,
ask them to create one hillion GUIDs a year, and still be duplicate-free for the next decade or two. In practice, the
real limitation is how good the random number generator is in Access.

Figure 2-19 shows a table that uses replication IDs.

= FictionalC haracters."'-__ X FIGURE 2-19
o v FirstName - LastName - ppis figure shows 4 records in the FictionalChar-
{B6F6CBIF-8454-45A1-8764-45E84973CTEG] Atticus F'”_C'; acters table, each with a statistically unique
{9F6FBIA2-FO2F-AFCE-8CE2-B27CES09CFI0} Winston Smit AutoNumber valle.
{AE74DCB8-4094-4D6E-AC2F-774FB6B40D14} James Moriarty
{B94050D2-1A73-4D1B-848B- BAD66EG09876} Jean Brodie
* (New)
Record: W 1of4 L3 T Search 4 3
Calculated

A calculatedfield is one that shows the result of a calculation. You provide the formula
(known as the expression) that produces the result. Access does all the calculating
work. For example, imagine you have a table of products with a Price field and a
CostToManufacture field. You can add a calculated field named Profit that uses the
expression [Price] - [CostToManufacture] to arrive at its result. (Technically,
the square brackets are required only for field names that have spaces in them,
but Access likes to add them in every expression just to be safe.) When you create
a calculated field, you type the expression into the Expression field property. It’s
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Like an AutoNumber field, a calculated field is a hands-off affair. In the current
example, whenever you update a record’s Price or CostToManufacture, Access au-
tomatically performs the profit calculation and stores the result in the Profit field.
You don’t need to—and can’t—edit the Profit field by hand.

When you choose the Calculated data type, the Expression Builder window ap-
pears. You'll look at this window more closely on page 246. For now, all you need
to know is that you can type your expression into the topmost text box, and click
OK to seal the deal.

Before you get too excited and start adding calculated fields all over the place,
here’s a word of caution. Calculated fields like the Profit example usually aren’t a
good idea. If you need to have this sort of information easily at hand (and often you
do), you're better off creating a query that can run the calculation. Using a query
helps you avoid bulking up your table with unnecessary information. Instead, your
query calculates the information whenever you need it. (Page 237 describes this
technigue in much more detail and shows you how to write many more advanced
expressions for queries or tables.)

NOTE So if calculated fields make more sense in queries than in tables, why does Access offer the Calcu-
lated data type? It’s for special situations where calculations are extremely slow, you have lots of records, and
performance is critical. In this situation, it may make sense to use a calculated field to avoid the time-consuming
calculating query when you need the calculated result. But unless you’re a database pro and you’re certain you
need this frill, you’re better off keeping your tables for raw data and letting other database objects handle the
number crunching.
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Although Access pros favor Design view, it’s not the only game
in town. You can create exactly the same table, with exactly
the same data types, using Datasheet view.

You can actually use two techniques to create fields with
proper data types in Datasheet view. The first approach is to
click the “Click to Add” column header, which appears on the
right side of your table. When you do, Access pops open a list
of the different field types (as shown in Figure 2-20). Choose
one, type a field name, and you’re ready to start entering
information in the new field.

The second technique is to use the ribbon, which gives you
more field-creation options. To try this approach, move to the
column that falls just before the position where you want to
insert the new field. Then, pick an option from the Table Tools |
Fields—Add & Delete section of the ribbon. The most popular
field types (for example, Short Text, Number, Currency, and
Date & Time) have buttons of their own, but many more options
are tucked just out of sight in the Table Tools | Fields—Add
& Delete—>More Fields list. In fact, the More Fields list is a bit
cleverer than the Data Type list in Design view. Rather than
just including the basic data types, it includes a much larger

Setting Field Data Types in Datasheet View

collection of data type presets. For example, rather than seeing
one Date/Time data type, you find a list of differently formatted
date options, including Short Date, Medium Date, Long Date,
Medium Time, and so on. These options all use the same Date/
Time data type, but with the field properties adjusted to get
the desired formatting.

At the very bottom of the More Fields list, under the Quick Start
heading, are a small number of more unusual presets. These
are field building blocks—readymade fields like Phone and
Status—that pair a basic data type with some field properties
tailored for a specific type of information. A few actually insert
several related fields. (For example, choose Address and you
get the following fields: Address, City, State Province, ZIP Post-
al, and Country Region.) Access fans are divided on whether
this feature is a true timesaver or just another distraction. But
if you like it, you can even create your own presets for the More
Fields list. Just select your fully configured field (or group of
fields), and choose Table Tools | Fields—>Add & Delete—>More
Fields—Save Selection As New Data Type. Supply a name for
your preset, and pick a category for the More Fields list.

= Dolls."'-_..

PurchasePrice - Click to Add -

$7.99 | ag  Short Tedt

$14.99 | .
$8.95 |

$14.93
s3.45 |
$3.77
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FIGURE 2-20

For quick field creation, use the data type list that pops up when
you click the column header on the right side of the datasheet.

CHAPTER 2: BUILDING SMARTER TABLES

87



THE PRIMARY
KEY

M The Primary Key

Design view also lets you set a table’s primary key, which is a field (or a combination
of fields) that’s unique for each record. Every table should have a primary key.

The purpose of a primary key is to prevent duplicate records (that is, records with
exactly the same information) from slipping into your table. Databases are notoriously
fussy, and they definitely don’t like this sort of sloppiness.

The challenge of preventing duplicates isn’t as easy as it seems. Access is designed
to be blisteringly fast, and it can’t afford to double-check your new record against
every other record in the table to see if there’s a duplicate. So instead, it relieson a
primary key. As long as every record in a table has a unique, never-duplicated primary
key, you can’t have two identical records. (At worst, they’ll be two almost-identical
records that have the same information in all their other fields, but have different
primary keys. And this is perfectly acceptable to Access.)

Choosing a primary key is trickier than it seems. Imagine you have a list of friends
(and their contact information) in a table named People. You may logically assume
that you can create a primary key by using a combination of first and last name.
Unfortunately, that just won’t do—after all, many are the address books that have
two Sean Smiths.

Your best solutionis to inventa new piece of information. For example, you can label
every individual in your contact list with a unique ID number. Best of all, you can
get Access to automatically create this number for you (and make sure that no two
people get the same number), so you don’t even need to think about it. That way,
if you have two Sean Smiths, each one has a different ID. And even if Ferris Wheel
Simpson decides to change his first name, the ID remains the same.

This approach is exactly the one Access uses when you create a table by using Data-
sheet view. Consider the Dolls table you built in Chapter 1. Notice that it includes a
field named ID, which Access fills automatically. You can’t set the ID value in a new
record, or change it in an existing record. Instead, Access takes complete control,
making sure each bobblehead has a different ID number. This behavior is almost
always what you want, so don’t try to change it or delete the ID field.

However, there’s one exception. If you create a table in Design view by choosing
Create—Tables—Table Design, Access assumes you know what you’re doing, and it
doesn’t create an ID field for you. You need to add an ID field (or something like it).

Creating Your Own Primary Key Field

If your database doesn’t have an ID field (perhaps because you created it using the
Create—Tables—Table Design command), it’s up to you to create one and set the
primary key. Here’s how to do it:
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For automatically generated values, the name “ID” is a good choice. Some people
prefer to be a little more descriptive (for example, BobbleheadID, CustomerID,
and so on), but it’s unnecessary.

2. Inthe Data Type column, choose AutoNumber.

By choosing the AutoNumber data type, you make sure that Access generates
aunique ID value for every new record you insert. If you don’t want this process
to happen, you can choose something else (like the Short Text or Number data
type). You'll be responsible for entering your own unique value for each record,
which is more work than it seems.

3. Right-click the field and then choose Primary Key.

This choice designates the field as the primary key for the table. Access doesn’t
allow duplicate values in this field.

TIP If you want to make a primary key that includes more than one field, you need to take a slightly different
approach. Hold down the Ctrl key, and click each field you want to include, one after the other. Then, while holding
down Ctrl, right-click your selection and choose Primary Key.

UP TO SPEED

Why It’s Important to Be Unique

You won’t completely understand why it’s so important for  Here’s the catch—if a change is made, the program needs to
each record to have a unique ID number until you work with  be able to apply the change to the corresponding record in the
the more advanced examples in later chapters. However, one  database. And to apply the change, it needs some unique piece
of the reasons is that other programs that use your database  of information that it can use to locate the record. If you've
need to identify a record unambiguously. followed the best design practices described above, the unique

Tounderstand why there’s a problem, imagine that yowve built ~1ocator” is the bobblehead’s ID.
a program for editing the Dolls table. This program starts by
retrieving a list of all your table’s bobbleheads. It displays this
list to the person using the program and lets her make changes.

¥ Six Principles of Database Design

With great power comes great responsibility. As a database designer, it’s up to you
to craft a set of properly structured tables. If you get it right, you’ll save yourself a
lot of work in the future. Well-designed databases are easy to enhance, simpler to
work with, and lead to far fewer mind-bending problems when you need to extract
information.
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Sadly, there’s no recipe for a perfect database. Instead, a number of recommenda-
tions can guide you on the way. In the following sections, you’ll learn about a few
of the most important.

NOTE Few database rules can’t be broken. Sometimes, there’s tension between clear, logical design and
raw performance. Other times, database designers adopt personal quirks and conventions that make their lives
a little easier. But even though an experienced database designer can bend, warp, and—on occasion—limbo right
under some of these rules, they’re still an excellent starting point for newbies. If you follow them, they’ll never
steer you into a bad decision. Finally, remember this: Building a good database is an art that takes practice. For
best results, read these guidelines, and then try building your own test databases.

1. Choose Good Field Names

Access doesn’t impose many rules on what field names you can use. It lets you use
64 characters of your choice. However, field names are important. You’ll be referring
to the same names again and again as you build forms, create reports, and even
write code. So it’s important to choose a good name from the outset.

Here are some tips:

+ Keep it short and simple. The field name should be as short as possible. Long
names are tiring to type, more prone to error, and can be harder to cram into
forms and reports. (Of course, you don’t want a table name that’s been abbre-
viated into nothingness either. The cryptic name FinCSalesReg isn’t good for
anyone.)

» CapitalizeLikeThis. It’s not a set-in-stone rule, but most Access fans capitalize
the first letter of every word (known as CamelCase), and then cram them all
together to make a field name. Examples include UnitsinStock and DateOfEx-
piration.

* Avoid spaces. Spaces are allowed in Access field names, but they can cause
problems. In SQL (the database language you’ll use to search for data), spaces
aren’t kosher. That means you’ll be forced to use square brackets when referring
to a field name that includes spaces (like “[Number Of Guests]”), which gets an-
noying fast. If you really must have spaces, consider using underscores instead.

» Be consistent. You have the choice between the field names Product_Price and
ProductPrice. Either approach is perfectly reasonable. However, it’s not a good
idea to mingle the two approaches in the same database—doing so is a recipe
for certain confusion. Similarly, if you have more than one table with the same
sort of information (for example, a FirstName field in an Employees table and
in a Customers table), use the same field name.

* Don’trepeat the table name. If you have a Country field in a Customers table,
it’s fairly obvious that you’re talking about the Country where the customer
lives. The field name CustomerCountry would be overkill.
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Access keyword. Instead, use ProductName, CategoryName, ClassName, and so DESIGN

on. (This is one case where it’'s OK to violate the previous rule and incorporate
the table name in the field name.)

Also give careful thought to naming your tables. Once again, consistency is king.
For example, database nerds spend hours arguing about whether to pluralize table
names (like Customers instead of Customer). Either way is fine, but try to keep all
your tables in line.

2. Break Down Your Information

Be careful that you don’t include too much information in a single field. You want
to have each field store a single piece of information. Rather than have a single
Name field in a table of contacts, it makes more sense to have a FirstName and a
LastName field.

There are many reasons for breaking down information into separate fields. First of
all, it stops some types of errors. With a Name field, the name could be entered in
several different ways (like “Last, First” or “First Last”). Splitting the name avoids
these issues, which can create headaches when you try to use the data in some sort
of automated task (like a mail merge). But more importantly, you can more easily
work with data that’s broken down into small pieces. Once the Name field is split into
FirstName and LastName, you can perform sorts or searches on just one of these
two pieces of information, which you couldn’t otherwise do. Similarly, you should
split address information into columns like Street, City, State, and Country—that way,
you can far more easily find out who lives in Nantucket.

The top of Figure 2-21 shows an example of proper separation; the bottom shows
a dangerous mistake—an attempt to store more than one piece of information in
a single field.
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=H Contacts x FIGURE 2-21
LastName ~ Street - City ~ StateOrProv - PostalCode ~| Country -~ This example shows the right
Mat-tltlar 1 Nc-ﬁ;vbhere Place \:‘acuumk IL 87545 U.S.A. way to subdivide information
Seville 18 Libbreto Ave New Yor! NY 10011 U.S.A. in the Contacts table (top), and
Flay 101 Cookson St Toronto ON M6S 3H2 Canada

the wrong way (bottom).
Moss 46 Garden Cr New York NY 10002 U.S.A.

*

Record: 4 4 |5015 L Search | 4 »

= ContactsGoneBad x

D ~ Name ~ Address ~ Clickto Add ~

6 Adam Baum 12 Bikini Atoll Rd, Los Alamos, NM 87545, U.S.A.
7 Barbara Sevill 18 Libbreto Ave, New York, NY 1011, U.S.A.

8 Sue Flay 101 Cookson 5t, Toronto, ON M6S 3H2, Canada
9 Pete Moss 46 Garden Cr, New York, NY 10002, U.S.A.

* | (New)

Record: M 4 [50f5 M 4 Search

Notice that it’s technically still possible to take the information in the top table in
and break it down still further. For example, the street address information in the
Street field could be split into StreetNumber, StreetName, and StreetType fields.
However, that added bit of complexity doesn’t add anything, so database gurus
rarely go to the extra trouble.

3. Include All the Details in One Place

Often, you'll use the same table in many different tasks. You may use the Dolls table
to check for duplicates (and avoid purchasing the same bobblehead twice), to iden-
tify the oldest parts of your collection, and to determine the total amount of money
you’ve spent in a given year (for tax purposes). Each of these tasks needs a slightly
different combination of information. When you’re calculating the total money spent,
you aren’t interested in the Character field that identifies the doll. When checking
for a duplicate, you don’t need the DateAcquired or PurchasePrice information.

Even though you don’t always need all these fields, it’s fairly obvious that it makes
sense to put them all in the same table. However, when you create more detailed
tables, you may not be as certain. It’s not difficult to imagine a version of the Dolls
table that has 30 or 40 fields of information. You may use some of these fields only
occasionally. However, you should still include them all in the same table. As you’ll
see in this book, you can easily filter out the information you don’t need from the
datasheet, as well as from your forms and printed reports.
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4. Avoid Duplicating Information @5 L=

DESIGN

As you start to fill a table with fields, it’'s sometimes tempting to include informa-
tion that doesn’t really belong. This inclusion causes no end of headaches, and it’s
a surprisingly easy trap to fall into. Figure 2-22 shows this problem in action with a
table that tries to do too much.

T PetsCombined x FIGURE 2-22
I - N « | Anil I + Weight - Lif - | Ti |53 i - . . .
D ame nima eig t Li eSpan emreramen ; Diet ThIS table /IStS the ava//—
7 Lizzie B Cat 7 12 Doci CatF o
22e s 2 e 00T , able pets at an exotic ani-
8 Cornelius  Python 203 25 Quiet Mice, Annoying Relatives .
- mal breeder. It also lists
9 Bo Ferret 2 10 Mischievous Hay helnful inf i
10 Hector Elephant 12020 5] Varies Hay some heip U Iniormation
11 Alicia Elephant 860 s(| varies Hay about the life expectancy,
12 Bessy Elephant 11000 5(| varies Hay temperament, and meal
* (New) requirements of each type
e = cenreh - C ofap/mal. lnltlal(y, this
design seems fairly rea-

sonable. However, a prob-
lem appears when you
have several of the same
type of animals (in this
case, three elephants).
Now the elephant-specific
details are repeated three
separate times.

Duplicate data like that shown in Figure 2-22 is inefficient. You can easily imagine a
table with hundreds of similar records, needlessly wasting space repeating the same
values over and over again. However, this concern is minor compared to the effort
of updating that information, and the possibility of inconsistency. What happens if
you want to update the life expectancy information for every elephant based on new
studies? Based on the current design of the table, you need to change each record
that has the same information. Even worse, it’s all too easy to change some records
but leave others untouched. The overall result is inconsistent data—information in
more than one spot that doesn’t agree—which makes it impossible to figure out the
correct information.

This problem occurs because the information in the Pets table doesn’t all belong. To
understand why, you need to delve a little deeper into database analysis.

As arule, every table in a database stores a single thing. In the Pets table, that thing
is pets. Every field in a table is a piece of information about that thing.

In the Pets table, fields like Name, Animal, and Weight all make sense. They describe
the petin question. But the LifeSpan, Temperament, and Diet fields aren’t quite right.
They don’t describe the individual pet. Instead, they’re just standards for that spe-
cies. In other words, these fields aren’t based on the pet (as they should be)—they’re
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OF DATABASE based on the animal type. The only way to solve this problem is to create two tables:

DESIGN Pets and AnimalTypes (Figure 2-23).
E= L X FIGURE 2-23
D - Name - Animal - | Weight ~ Clickto Add -~ Now the animal-specific informa-
J)Lizzie B Cat Z tion is maintained in one place,
BiGomelius Eython lE with no duplicates. It takes a little
13 izdm ;:::ant 12023 more wprk to get all the pet in-
TIFTTe Elephant o formanon you nged—for example,
Sl EiEpHanE e to f/nq out the life expectancy for
*|  (New) Beatrice (top), you need to check
out the Elephant record in the
Record: M 4(60f6 | » M P pearch AnimalTypes table (bottom)—but
= the overall design is more logical.
= AnimalTypes \\ £
ID ~| Animal - |LifeSpan - Temperameni - Diet ~  Click to Ac
7 Cat 12 Docile Cat Food
8 Python 25 Quiet Mice, Annoying Relatives
9 Ferret 10 Mischievous Hay
10 Elephant 50 Varies Hay
* (New)
Record: 4 4 [4ofda | » M| E Search 4 »

It takes experience to spot fields that don’t belong. And in some cases, breaking
a table down into more and more subtables isn’t worth the trouble. You could
theoretically separate the address information (contained in fields like Street, City,
Country, and PostalCode) from a Customers table, and then place it into a separate
Addresses table. However, it’s relatively uncommon for two customers to share the
same address, so this extra work isn’t likely to pay off. You’ll consider how to define
formal relationships between tables like Pets and AnimalTypes in Chapter 5.

TIP Many database gurus find the best way to plan a database is to use index cards. To do this, start by

writing down all the types of information you need in your database. Then, set aside an index card for each table
you expect to use. Finally, take the fields you wrote on the scrap paper, and write them down on the appropriate
index cards, one at a time, until everything is set into neat, related groups.

5. Avoid Redundant Information

Another type of data that just doesn’t belong is redundant information—informa-
tion that’s already available elsewhere in the database, or even in the same table,
sometimes in a slightly different form. As with duplicated data, this redundancy can
cause inconsistencies.

Calculated datais the most common type of redundant information. An Average-Or-
derCost field in a Customers table is an example. The problem here is that you can
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determine the price of an average order by searching through all the records in the
Orders table for that customer and then averaging them. By adding an Average-Or-
derCost field, you introduce the possibility that this field may be incorrect (it may
not match the actual order records). You also complicate life, because every time
a customer places an order, you need to recalculate the average, and then update
the customer record.

Here are some more examples of redundant information:

* An Age and a DateOfBirth field (in a People table). Usually, you’ll want to
include just a DateOfBirth field. If you have both, the Age field contains redun-
dant information. But if you have only the Age field, you’re in trouble—unless
you’re ready to keep track of birthdays and update each record carefully, your
information will soon be incorrect.

» ADiscountPrice field (ina Products table). You should be able to calculate the
discount price as needed based on a percentage. In a typical business, markups
and markdowns change frequently. If you calculate 10 percent discounts and
store the revised prices in your database, you’ll have a lot of work to do when
the discount drops to 9 percent.

NOTE As you’ve already learned, Access gives you a more acceptable way to use calculated data: by creat-
ing a calculated field (page 85). This dodges the problems of inconsistency and maintenance, because Access
maintains the calculated data for you. However, calculated data still makes for awkward database design. As a
general rule, don’t use calculated fields unless you’re absolutely sure you need this particular compromise to
boost performance, and you’ve ruled out the alternatives (like queries).

6. Include an ID Field

As you learned on page 31, Access automatically creates an ID field when you create
a table in Datasheet view and sets it to be the primary key for the table. But even
now that you’ve graduated to Design view, you should still add an ID field to all your
tables. Make sure it uses the AutoNumber data type so Access fills in the numbers
automatically, and set it to be the primary key.

In some cases, your table may include a unique field that you can use as a primary
key. Resist the temptation. You’ll always buy yourself more flexibility by adding an
ID field. You never need to change an ID field. Other information, even names and
Social Security numbers, may change. And if you’re using table relationships, Access
copies the primary key into other tables. If a primary key changes, you’ll need to
track down the value in several different places.

TIP It’s a good idea to get into the habit of using ID fields in all your tables. In Chapter 5, you’ll see the
benefits when you start creating table relationships.
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CHAPTER

3

Mastering the
Datasheet: Sorting,
Searching, and Filtering

browse and edit the contents of a table. As you’ve learned since then, the datasheet

isn’t the best place to build a table—Design view is a better choice for database
control freaks. However, the datasheet is a great tool for reviewing the records in
your table, making edits, and inserting new data.

| n Chapter 1, you took your first look at the datasheet—a straightforward way to

Based on your experience creating the Dolls table (page 30), you probably feel
pretty confident breezing around the datasheet. However, most tables are consid-
erably larger than the examples you’ve seen so far. After all, if you need to keep
track of only a dozen bobbleheads, you really don’t need a database—you’ll be just
as happy jotting the list down in any old spreadsheet, word processor document,
or scrap of unused Kleenex.

On the other hand, if you plan to build a small bobblehead empire (suitable for touring
in international exhibitions), you need to fill your table with hundreds or thousands
of records. In this situation, it’s not as easy to scroll through the mass of data to find
what you need. All of a sudden, the datasheet seems more than a little overwhelming.

Fortunately, Access is stocked with datasheet goodies that can simplify your life. In
this chapter, you’ll become a datasheet expert, with tricks like sorting, searching,
and filtering at your fingertips. You'll also learn a quick-and-dirty way to print a
snapshot of the data in your table.

TIP It’s entirely up to you how much time you spend using datasheets. Some Access experts prefer to create
forms for all their tables (as described in Part Four). With forms, you can design a completely customized window
for data entry. Designing forms takes more work, but it’s a great way to satisfy your inner Picasso.

97



DATASHEET
CUSTOMIZATION

I Datasheet Customization

Getting tired of the drab datasheet with its boring stretch of columns and plain text?
You can do something about it. Access lets you tweak the datasheet’s appearance and
organization to make it more practical (or to suit it to your peculiar sense of style).
Some of these customizations—like modifying the datasheet font—are shameless
frills. Other options, like hiding or freezing columns, can genuinely make it easier
to work with large tables.

NOTE Access doesn’t save formatting changes immediately (unlike record edits, which it stores as soon as
you make them). Instead, Access prompts you to save changes the next time you close the datasheet. You can
choose Yes to keep your customizations or No to revert to the table’s last look and feel (which doesn’t affect any
edits you've made to the datain that table).

Formatting the Datasheet

Access lets you format the datasheet with eye-catching colors and fonts. Do these
options make any difference to the way the datasheet works? Not really. But if your
computer desktop looks more like a ’60s revival party than an office terminal, you’ll
enjoy this feature.

To find the formatting features, look at the ribbon’s Home—Text Formatting section
(see Figure 3-1).

Change Choose a background FIGURE 3-1
the font color for every second row
The Home—sText
. . - . ; — Formatting section lets
< Bobblehead : Database- D:\Desktop\Bobblehead.... AB| YOLS H -
bhlehead: Datab pieebblchead T you change the text font
CREATE EXTERNAL DATA DATABASE TOOLS FIELDS TABLE Office Tester - and colors in the entire
> A P
b/ % Y 2 ¥~ @ = X iy T [cob M datasheet. The most
N B il | & 7 B I U =& - B ical frill i ili
View Filter Refresh Find mo e = = practical frill is the ability
N o Al X~ B- b - : R === 4 to turn off some or all
‘v‘\c‘.zs Clipboard s Sort & Filter Records Find Ti<t Formatting 1] - Of ”_'e g”-d”nes and use
» le Dolls i
. T e e b G e e g B alternating row colors to
highlight every other row,
) as shown here.
Change the Show or hide
text color gridlines
Change the
background color

Every formatting change you make affects the entire table. You may think it’s a nifty
idea to apply different formatting to different columns, but Access doesn’t let you. If
this limitation is frustrating you, be sure to check out forms and reports later in this
book. Both are more complicated to set up, but give you more formatting power.
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TIP There’s one other way you can use the ribbon’s Home—Text Formatting section. If you have a field that
uses the Long Text data type and you’ve set your field to use rich text (page 68), you can select some text inside
your field, and change its formatting using the ribbon.

GEM IN THE ROUGH

Customizing All Your Datasheets

Access lets you format only one table at a time. So if you find
a formatting option you really like, you’ll need to apply it
separately to every table in your database.

However, you can set formatting options so that they automati-
cally apply to every table in every database by configuring
Access itself. To pull off this trick, follow these steps:

1. Choose File—Options to show the Access Options window.

column width options, which you can change to whatever
you want.

When you change the datasheet formatting settings in the
Access Options window, you change the defaults that Access
uses. These settings determine the formatting that Access uses
for new tables and any tables that aren’t customized. When
you customize a table, you override the default settings, no

2. Choose Datasheet from the list on the left. matter what they are.

3. On the right, you see the standard font, gridline, and

Rearranging Columns

The fields in the datasheet are laid out from left to right, in the order you created
them. Often, you’ll discover that this order isn’t the most efficient for data entry.

Imagine you’ve created a Customers table for a novelty pasta company. When a new
customer registration ends up on your desk, you realize that the registration form
starts with the name and address information, and then includes the customer’s pasta
preferences. Unfortunately, the fields on the datasheet are laid out in a completely
different order. From left to right, they’re arranged like this: ID, FreshPastaPrefer-
ence, DriedPastaPreference, FirstName, LastName, Street, City, State, Country. This
organizationisn’t as crazy as it seems—it actually makes it easier for the people filling
pasta orders to quickly find the information they want. But because of this ordering,
you need to skip back and forth just to enter the information from a single registration.

Fortunately, you can solve this problem without redesigning the table. Drag the
columns you want to move to new positions, as shown in Figure 3-2.
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T3 Customers FIGURE 3-2
D - Fre;l‘:PastaPreference - prledPgstaPreference To move a column, click
m T ol Rigatoni the column header once
WV
to select that column.

Then, drag the column
header to its new loca-
tion. In this example, the
FirstName field is about
to be relocated so that
it’s just before the Fresh-
PastaPreference field.

Record: M 1of1 L Search 4| 4

The best part of this approach is that you don’t need to modify the database’s actual
structure. If you switch to Design view after moving a few columns, you’ll see that
the field order hasn’t changed. In other words, you can keep the exact same physical
order of fields (in your database file), but organize them differently in Datasheet view.

Rearranging columns is a relatively minor operation. Don’t be afraid to shift columns around to suit
a specific editing job and then switch them back later on. Your changes don’t affect the data in the database. If
you want to use a particular column order for a one-time job, simply refrain from saving your changes when you
close the datasheet.

Resizing Rows and Columns

As you cram more and more information into a table, your datasheet becomes wider
and wider. In many cases, you’ll be frustrated with some columns hogging more
space than they need and others being impossibly narrow.

As you’d expect, Access lets you tweak column widths. But you probably haven’t
realized how many different ways you can do it:

* Resize a single column. Move the mouse to the column’s right edge, so that
the mouse pointer changes into a vertical bar. Then click the edge and drag it
to the left (to shrink the column) or to the right (to make it larger).

* Resize a column to fit its content. Double-click the right column edge. Ac-
cess makes the column just wide enough to fit the field name or the largest
value (whichever’s larger). However, it doesn’t make the column so wide that it
stretches beyond the bounds of the window.

* Resize several adjacent columns. Drag the first column’s header across the
columns until you’ve selected them all. Then, drag the right edge of your selec-
tion to the left or the right. All the selected columns shrink or expand to fit the
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available space, sharing it equally. (A similar trick is to select several columns DATASHEET
and then double-click the right edge of the last column. This resizes all the CUSTOMIZATION
columns to fit their content.)

* Resize a column with pinpoint accuracy. Right-click the column header, and
then choose Field Width. You’ll see the Column Width dialog box, which lets
you set an exact width as a number (Figure 3-3).

Column Width [ 9 [l FIGURE 3-3
Column Width: | 18] The Column Width window lets you set an exact widlth asa number.
(The number doesn’t actually have a concrete meaning—it’s supposed
[Clstandard width to be a width in characters, but because modern Access uses propor-
tional fonts, different characters are different sizes.) You can also turn
on the Standard Width checkbox to reset the width to the standard

narrow size, or click Best Fit to expand the column to fit its content
(just as when you double-click the edge of the column).

TIP Remember, a column doesn’t need to be wide enough to show all its data at once. You can scroll through

a lengthy text field using the arrow keys, and if that’s too awkward, use the Shift+F2 shortcut to show the full
contents of the current field in a Zoom box.

Just as you can resize columns, you can also resize rows. The difference is that Ac-
cess makes sure all rows have the same size. So when you make one row taller or
shorter, Access adjusts all the other rows to match.

You’ll mainly want to shrink a row to cram more rows into view at once. You’ll want
to enlarge a row mostly to show more than one line of text in each text field (see

Figure 3-4).
=1 Dolis, * FIGURE 3-4
Manufacturer - PurchasePrice - DateAcquired - Description | K= .
L ; ; ; ; If a row is large enough,
Fictional Industries $7.99 1/1/2013 The Simpsons everyman is a classic 4 the text
bobblehead creation, with fine detail. ' cgess _wraps e (_"’X
inside it over multiple
lines, as shown here with
Hobergarten 514.99 1/30/2013 This is one of my least-loved dolls. In fact, | the Description column.
find it disturbing. On several occasions,
I've witnessed this doll begin to bob
without human intervention.
Magiker $8.95 2/4/2013 The quality of this cult bobblehead is
lacking.
Record: 4 4 (4 of 7 LI & Search 1 3
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Many tables contain so many columns that you can’t possibly fit them all into view
at the same time. This quality is one of the drawbacks to the datasheet, and often
you have no choice but to scroll from side to side.

However, in some situations, you may not need to see all the fields at once. In this
case, you can temporarily hide the columns that don’t interest you, thereby hom-
ing in on the important details without distraction. Initially, every field you add to
a table is out in the open.

To hide a column, select the column by clicking the column header. You can also
select several adjacent columns by clicking the column header of the first, and then
dragging the mouse cursor across the rest. Then, right-click your selection and
choose Hide Fields. The column instantly vanishes from the datasheet. (This sudden
disappearance can be a little traumatic for Access newbies.)

Fortunately, the field and all its data remain just out of sight. To pop the column
back into view, right-click any column header and choose Unhide Fields. Access then
shows the Unhide Columns window (Figure 3-5).

NOTE You'll notice that Access uses the words “column” and “field” almost interchangeably. This leads to
strange cases where the command uses one word (like Unhide Fields) while the window uses the other (Unhide
Columns). But don’t let this quirk throw you off.

| U srEins (L2 [ | FIGURE 3-5
Column: Using the Unhide Columns window, you can choose to make hidden
jis} columns reappear, and (despite the name) you can hide ones that are
Character currently visible. Every column that has a checkmark next to it is vis-
MEF ible—every column that doesn’t is hidden. As you change the visibility,
PurchasePrice Access updates the datasheet immediately. When you’re happy with
DateAcquired the results, click Close to get back to the datasheet.

Description
ForResale
Click to Add

Close

At the bottom of the field list in the Unhide Columns window, you'll see an entry
named “Click to Add.” This “field” isn’t really a field—it’s the placeholder that appears
just to the right of your last field in Datasheet view, which you can use to add new
fields (page 33). If you’re in the habit of adding fields by using Design view, you can
hide this placeholder to free up some extra space.

If you add a new record while columns are hidden, you can’t supply a value for that
hidden field. The value starts out either empty or with the default value (if you’ve
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defined one for that field as described on page 133). If you’ve hidden a required field
(page 130), you receive an error message when you try to insert the record. All you
can do is unhide the appropriate column, and then fill in the missing information.

Freezing Columns

Even with the ability to hide and resize columns, you’ll probably need to scroll from
side to side in a typical datasheet. In this situation, you can easily lose your place. You
might scroll to see more information in the Contacts table, but then forget exactly
which person you’re looking at. Access has one more feature that can help you by
making sure important information is always visible—frozen columns.

A frozen column remains fixed in place at the Access window’s left side at all times.
Even as you scroll to the right, all your frozen columns remain visible (Figure 3-6).
To freeze a column (or columns), select them, right-click the column header, and
then choose Freeze Fields.

3 Contacts \ X FIGURE 3-6
FirstName - LastName - ID - street - City - [StateOrerov - [ E - ph- 1y this example, the First-Name
Annie Matter 6 1 Nowhere Place Vacuum IL 8 and LastName field are frozen. They
Barbara Seville 7 18 Libbreto Ave  New York NY 1 appear initially at the left. (The ribbon
Sue Flay 8 101 Cookson St Toronto 0N M s collapsed in this figure to make more
Pete Moss 9 46 Garden Cr New York NY L room, as described on page 52.)

* (New)

Bottom: When you scroll to the side to
Record: 14 4 [1of4 » Mo Search 1 0 see more information, the FirstName
and LastName columns stay put.

E Contacts X
FirstName - | LastName - StateOrProv - PostalCode - | Country - Click to Add
Annie Matter IL 87545 U.S.A.

Barbara Seville NY 10011 U.S.A.
Sue Flay ON M6S 3H2 Canada
Pete Moss NY 10002 U.S.A.
*
Record: 4« [1 of4 P oMb Search 4 ] D
TIP

If you want to freeze several columns that aren’t next to each other, start by freezing the column that
you want to appear at the very left. Then, repeat the process to freeze the column that you want to appear just
to the right of the first column, and so on.

Frozen columns must always be positioned at the left side of the datasheet. If you
freeze a column that’s somewhere else, Access moves it to the left side and then
freezes it. You can move it back after you unfreeze the column by using the column-
reordering trick on page 99. Keep in mind that while a column is frozen, you can’t
drag it to a different place.
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To unfreeze columns, right-click a column header, and then choose Unfreeze All
Fields.

NOTE Eventually, you’ll discover that the customizations provided by the datasheet aren’t enough, or you'll
need to customize the same table different ways for different people. These signs tell you that you need to step
up to forms, a more advanced data display option described in Part Four.

I Datasheet Navigation

In Chapter 1, you learned the basics of moving around the datasheet. Using your
mouse and a few select keystrokes, you can cover a lot of ground. (Refer back to
page 37 for a review of the different keys you can use to jump from place to place
and perform edits.)

However, you haven’t seen a few tricks yet. One is the timesaving record navigation
buttons at the bottom of the datasheet (Figure 3-7).

= poiis\ X FIGURE 3-7
ID ~ Character - Manufacturer « | PurchasePrice ~ DateAcqu YOU COUId easily 0V€f’00k the
1 Homer Simpson Fictional Industries $7.99 1 navigation buttons at the
2 EdgarAllan Poe - Hobergarten T v: bottom of the datasheet. These
3 Frodo Magiker 98.95 2 buttons let you jump to the
Ydames Joyee Hobergarten $14.99 i beginning and end of the table
3 Jack Black All Dolled Up 2345 ? or, more interestingly, head ,
7 The Catinthe Hat All Dolled Up $3.77 3 dg ‘; .
9 Count Chocula Cereal Gods $29.99 3 s ra{g 0a recor‘ ata speciic
* (New)\N_ position. To do this, type the
indow control menus record number (like “4”) into
[Record: 4 420f7 | » W Search 1 y1 the box (where it says “2 or

I " I”inthisexample), and then
hit Enter. Of course, this trick
works only if you have an ap-
proximate idea of where in the
list your record is positioned.

Go to the first record Add a new record (at the bottom of the table)

Move backward one record Go to the last record

Jump to a specific record  Move forward one record

Several more datasheet features help you orient yourself when dealing with large
amounts of data, including sorting (which orders the records so you can see what
you want), filtering (which cuts down the data display to include only the records
you’re interested in), and searching (which digs specific records out of an avalanche
of data). You'll try out all these features in the following sections.

Sorting

In some cases, you can most easily make sense of a lot of data by putting itin order.
You can organize a customer list by last name, a product catalog by price, a list
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of wedding guests by age, and so on. Sorting doesn’t change how Access stores
records, but it does change the way they’re displayed.

To sort your records, pick a column you want to use to order the records. Click the
drop-down arrow at the right edge of the column header, and then choose one of
the sort options at the top of the menu (see Figure 3-8).

= Contacts ', B FIGURE 3-8
ID - [FirstName - LastName - _ Street - city - |StateOrProv -  Posta This Short Text field gives you the
- N 1 ) ; '
6 Annie 2] SortAtoZz N Fuum It 873431 thoice of sorting alphabetically
7Barbara 7| o704 PN 10011 from the beginning of the alpha-
o 2 4 pnio ON MES 3\ pet (4 to 2) or backward from
9 Pete S , pYork [NV 100021 the end (7 to A). The menu also
*| (New) - provides filtering options, which
V| (Select All) H
sk are described on page 107.
Annie
Barbara
Pete
Sue
’ QK ] ’ Cancel ]
|Record: W< [Lofd | b omws | somormer searn i | [

Depending on the data type of the field, you’ll see different sorting options, as
explained in Table 3-1. (You can also apply the same types of sort by using the com-
mands in the ribbon’s Home—Sort & Filter section.)

TABLE 3-1 Sorting Options for Different Data Types

DATA TYPE SORT OPTIONS DESCRIPTION
Short Text and Hyperlink SortAtoZ Performs an alphabetic sort
Sort Zto A (like the dictionary), ordering

letter by letter. The sort isn’t
case-sensitive, so it treats
“baloney” and “Baloney” the
same.

Number, Currency, and Sort Smallest to Largest Performs a numeric sort,

AutoNumber Sort Largest to Smallest putting smaller numbers at
the top or bottom.
Date/Time Sort Oldest to Newest Performs a date sort,

Sort Newest to Oldest distinguishing between older
dates (those that occur first)
and more recent dates.

Yes/No Sort Selected to Cleared Separates the selected from

Sort Cleared to Selected

the unselected values.
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Sorting with Special Characters

Text sorts can be a little counterintuitive, especially if you have  Life gets even more interesting if you throw punctuation and

a text field that includes numeric content. other special characters into the mix. Here’s the order in which
Ordinarily, when you sort two numbers (like 153 and 49),  Access sorts everything (in a standard A-to-Z sort):

the numbers are arranged from smallest to largest (49, 153). 1. Blank (empty) values

However, a text sort doesn’t work this way. When Access per- 2. Space

forms a text sort, it examines the text character by character,
which means it sorts numbers based on the first digit. If the
first digit is the same, then it checks the second digit, andso 4 Numbers
on. As a result, if you sort 49 and 153 alphabetically, you get 5. Letters
153, 49, because 4 (the first digit in 49) is larger than 1 (the

first digit in 153).

TIP
order.

Use the Home—Sort & Filter—Remove Sort command to return your table to its original, unsorted

Sorting is a one-time affair. If you edit values in a sorted column, Access doesn’t
reapply the sort. Imagine you sort a list of people by FirstName. If you then edit
the FirstName value for one of the records, changing “Frankie” to “Chen,” Access
doesn’t relocate the row to the C section. Instead, the changed row remains in its
original place until you re-sort the table. Similarly, any new records that you add
stay at the end of the table until the next sort (or the next time the table is opened).
This behavior makes sense. If Access relocated rows whenever you made a change,
you’d quickly become disoriented.

NOTE The sorting order is one of the details that Access stores in the database file. The next time you open
the table in Datasheet view, Access automatically applies your sort settings.

3. Special characters (like punctuation)

I SORTING ON MULTIPLE FIELDS

If a sort finds two duplicate values, there’s no way to know what order they’ll have
(relative to one another). If you sort a customer list with two “Van Hauser” entries
in it, you can guarantee that sorting by last name will bring them together, but you
don’t know who'll be on top.

If you want more say in how Access treats duplicates, you can choose to sort based on
more than one column. The traditional phone book, which sorts people by last name
and then by first name, is a perfect example of this. People who share the same last
name are thus grouped together and ordered according to their first name, like this:

Smith, Star
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Smith, Susan
Smith, Sy
Smith, Tanis

In the datasheet, sorts are cumulative, which means you can sort based on several
columns at the same time. The only trick is getting the order right. The following
steps take you through the process:

1. Choose Home—Sort & Filter—Remove Sort.
Access reverts your table to its original, unsorted order.

2. Use the drop-down column menu to apply the subsort that you want for
duplicates.

This is the sort order that Access applies second. You haven't yet picked the order
that Access applies first, which is the potentially confusing part of this technique.

For example, if you want to perform the phone book sort (names are organized
by last name, then first name), you need to turn on sorting for the FirstName field.
Table 3-1 explains the sorting options you'll see, depending on the data type.

3. Use the drop-down column menu to apply the main, top-level sort.

This is the sort order that Access applies first. In the phone book sort, this is
the LastName field.

You can extend these steps to create sorts on more fields. Imagine you have a ridicu-
lously large compendium of names that includes some people with the same last
and first name. In this case, you could add a third sort—by middle initial. To apply
this sort, you’d switch sorting on in this order: Middlelnitial, FirstName, LastName.
You’ll get this result:

Smith, Star
Smith, Susan K
Smith, Susan P
Smith, Sy

Filtering

In a table with hundreds or thousands of records, scrolling back and forth in the
datasheet is about as relaxing as a pneumatic drill at 3:00 a.m. Sometimes, you don’t
even need to see all the records at once—they’re just a finger-tiring distraction from
the data you're really interested in. In this case, you should cut the datasheet down
to just the records that interest you, with filtering.

To filter records, you specify a condition that the record must meet to be included
in the datasheet. For example, an online store might pick out food items from a full
product catalog, a shipping company might look for orders made last week, and a
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dating service might hunt down bachelors who don’t live with their parents. When
you apply a filter condition, you end up hiding all the records that don’t match your
requirements. They’re still in the table—they’re just tucked neatly out of sight.

Access has several different ways to apply filters. In the following sections, you’ll
start with the simplest, and then move on to the more advanced options.

M QUICK FILTERS

A quick filter lets you choose what values you want to include and which ones you
want to hide, based on the current contents of your table. To apply a quick filter,
choose the column you want to use, and then click the drop-down arrow at the
column header’s right edge. You'll see a list of all the distinct values in that column.
Initially, each value has a checkmark next to it. Clear the checkmark to hide records
with that value. If you want to hide everything except for a few specific values, click
to remove the checkmark next to “(Select All),” and then add a checkmark next to
the ones you want. Click OK to apply your filter.

Figure 3-9 shows an example where a sort and filter are being used at the same
time. When a column is using filtering, Access adds a funnel icon to the right side
of the column header.

= Bachelors\"'-._

MacDougal 6.1
Zahari 5.8
Sabadash 5.5
Sacamato 5.5
Sacamato 4.1

&S FIGURE 3-9
LastName - | HeightinFeet - StateOrProv-i* City - | PostalCode -~ Country - This list of eligible bachelors
Y 2] sertAtoz p is sorted first by height (in
Ny il sotZtoa B descending largest-to-smallest
NY A, )
NY Y,\ Clear filter from StateOrProvince N (?I’del’), and then filtered to
= o TedFilters . include only those hopefuls who
live in the state of New York. A
E E;::fs’;‘”] ool checkmark indicates that records
[ aL that have this value are included
[ oc in the datasheet. Others are
[C] Hr 3 hidden from view.
A
1 ne
i,
Fo
[Mon <
[ QK ] ’ Cancel
v v b | W Filtered search | |[4] 1 B 3

Record: W 1of5

UL To remove all the filters on a column (and show every record in the datasheet), click the drop-down
button at the right edge of the column header, and then choose “Clear filter from.”

Not all data types support filtering. Data types that do include Number, Currency,
AutoNumber, Short Text, Hyperlink, Date/Time, and Yes/No. Long Text fields don’t
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support quick filters (because their values are typically too large to fit in the drop- DATASHEET
down list), but they do support other types of filters. NAVIGATION

You can apply quick filters to more than one column. The order in which you apply
the filters doesn’t matter, because all filters are cumulative, which means you see
only records that match all the filters you’ve set. You can even use quick filters in
combination with the other filtering techniques described in the following sections.
To temporarily remove a filter, choose Home—Sort & Filter—Toggle Filter. Click
Toggle Filter again to put your filter back into action.

NOTE Quick filters work best if you have a relatively small number of distinct values. Limiting people based
on the state they live in is a great choice, as is the political party they support or their favorite color. It wouldn’t
work as well if you wanted to cut down the list based on birth date, height, or weight, because there’s a huge
range of different possible values. (You don’t need to give up on filtering altogether—rather, you just need to
use a different type of filter.)

M FILTER BY SELECTION

Filter by selection lets you apply a filter based on any value in your table. This choice
is handy if you’ve found exactly the type of record you want to include or exclude.
Using filter by selection, you can turn the current value into a filter without hunting
through the filter list.

Here’s how it works. First, find the value you want to use for filtering in the data-
sheet. Right-click the value, and then choose one of the filter options at the end of
the menu (see Figure 3-10).

= Bachelors \, |  FIGURE 3-10
LastName - | HeightlnFeet -  StateOrProv - -(:It\! - | PostalCode -~ | Country - Depending on the data type, you
Hudson 6.1 HI Vanier 23545 U.5.A, see slightly different filtering
E"acfofa' :'i ":: :'Iewkvork ;22:; E:i options. For a Short Text field
e N ﬁ_ S (like the City field shown here),
mi b . .
. % Cut you have the option to include
MacDougal 5.8 Ne Little only the records that match the
Zahari 5.8 NY New BB Copy 4 e
sabadash 5.5 Ny New [ Paste current value (Equals “Chicago”),
e |58 o New 8] sotatoz orthoie thatdfjnt(DoesNot
Vanderlay 4.1 oH Aurol ] Equal “Chicago”). You also have
Vanderlay 4.1 T chica AL SatZtoA some extra filtering options that
Sacamato A1 NY New 9o beyond what a quick filter
vanderlay 4.1 ON Torar Text Filters » can do—namely, you can include
* Equals "Chicago” or exg/ude fields tha-t simply
- _ contain the text “Chicago.” That
Does Mot Equal "Chicago’ Y . .
- _ filter condition applies to values
Contains "Chicago like “Chicagoland” and “Little
Does Not Contain "Chicago” ica0o.”
Record: M 4 [40f12 | b M » Search | ooes ot bontain hicago s Chicago.
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All data types that support filtering allow you to filter out exact matches. But many
also give you some additional filtering options in the right-click menu. Here’s what
you’ll see for different data types:

» Text-based datatypes. You can filter values that match exactly, or values that
contain a piece of text.

* Numeric data types. You can filter values that match exactly, or numbers that
are smaller or larger than the current number.

» Date datatypes. You can filter values that match exactly, or dates that are older
or newer than the current date.

Finally, to get even fancier, you can create a filter condition using only part of a value.
If you have the value “Great at darts” in the Description field in your table of hopeful
bachelors, you can select the text “darts,” and then right-click just that text. Now
you can find other fields that contain the word “darts.” This ability is what gives the
filter “by selection” feature its name.

Access makes it easy to switch filtering on and off at a moment’s notice. Figure 3-11
shows how.

Record: W

Datasheet View

FIGURE 3-11

Right next to the naviga-
tion controls at the bottom
of your datasheet is a
Filtered/Unfiltered indica-
tor that tells you when
filtering is applied. You
can also use this box to
quickly switch your filter
on and off—clicking it once
removes all filters, and

1 of 2 LB §):arch 1 3 S . .
o ! arc| iTeRED o clicking it again reapplies
B = the most recent set of
filters.

M FILTER BY CONDITION

So far, the filters you use have taken the current values in your table as a starting
point. But if you’re feeling confident with filters, you may be ready to try a more
advanced approach: filtering by condition. When you use a filter by condition, you
can define exactly the filter you want.

Imagine you want to find all the rare wine vintages in your cellar with a value of
more than $85. Using the filter-by-selection approach, you need to start by finding
a wine with a value of $85, which you can use to build your condition. But what if
there isn’t any wine in your list that has a price of exactly $85, or what if you just
can’t seem to find it? A quicker approach is defining the filter condition by hand.
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Here’s how it works. First, click the drop-down arrow at the right edge of the column DATASHEET
header. But instead of choosing one of the quick filter options, look for a submenu NAVIGATION
with filtering options. This menu is named according to the data, so Short Text fields
include a Text Filters option, number fields have a Number Filters option, and so on.
Figure 3-12 shows an example.

& FIGURE 3-12
Detafcquiradts HETELEL v FOrRESZ o0 With a numeric field like this Purchase-
$7.9 £ sort smallest to Largest V”’*‘I" is a classic E: Price field, filtering by condition lets you look
143 7| son Largest to Smallest it at values that fall above a certain minimum.
$8.9 cult bobblehead
$14.9 h4 dds class to anv ¢ [7]  Bottom: Once you’ve chosen the type of filter
$3.4 Number Filters » Equals... ] you want, you need to supply the information
$3.7 ] (Select Al Does Not Equal.. L) for that filter. If you choose Greater Than, you
$29.9 (Blanks) o, —1 need to supply the minimum number. Records
+ 5345 ;mw e T]  that are equal to or larger than this value are
¥ s3.77 e shown in the datasheet.
[¥] s7.99 Between...
$8.95
51499
[¥] s20.99
[ oK ] [ Cancel l
Record: W4 [Lot7 | W V| BTG F search | |4l [ T
Custom Filter @lg
PurchasePrice is greater than or equal to 999
[ 0K ] [ Cancel ]

Here’s a quick overview that describes the extra options you get using filter by
condition, depending on your data type:

+ Text-based data types. All the same options as filter by selection, plus you
can find values that start with specific text, or values that end with certain text.

* Numeric data types. All the same options as filter by selection, plus you can
find values that are in a range, meaning they’re greater than a set minimum but
smaller than a set maximum.

» Date data types. All the same options as filter by selection, plus you can find
dates that fall in a range, and you can choose from a huge list of built-in options,
like Yesterday, Last Week, Next Month, Year to Date, First Quarter, and so on.
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Filters vs. Queries

If you use filters frequently, you’re sure to run into a problem.
Access stores only one set of filters—the filters you’re currently
using. In other words, once you apply a different filter, your
original filter is gone, and you need to reapply it from scratch
the next time you need it. In most cases, reapplying a filter isn’t
difficult. But if you’ve spent a considerable amount of effort
crafting the perfect set of filter conditions, and you know you
want to use them later, it’s frustrating.

If you find yourself in this situation, you’re overusing filters.
Instead of relying on filters to show the information you’re
interested in, you’d be better off creating a separate, reusable
query. Like filters, queries let you see a subset of your data
based on certain conditions. Unlike filters, queries can contain
much more sophisticated logic, they can leave out columns
you’re not interested in, and Access saves them as separate
database objects so you can always reuse them later. You'll

start using queries in Chapter 6.

Searching

Access also provides a quick search feature that lets you scan your datasheet for
specific information. Whereas filtering helps you pull out a batch of important records,
searching is better if you need to find a single detail that’s lost in the mountains of
data. And while filtering changes the Datasheet view by hiding some records, search-
ing leaves everything as is. It just takes you to the data you want to see.

The quickest way to search is through the search box near the record navigation
controls (see Figure 3-13). Just type in the text you want to find. As you type, the
first match in the table is highlighted automatically. You can press Enter to search
for subsequent matches.

When performing a search, Access scans the table starting from the first field in the
first record. It then goes left to right, examining every field in the current record. If
it reaches the end without a match, it continues to the next record and checks all of
its values, and so on. When it reaches the end of the table, it stops.
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] polis\,

2 FIGURE 3-13

PurchasePrice - DateAcquired -

Description -

ForResale [+

Here, a search is being performed
for the word “bobblehead.” If
you find a match, you can keep
searching—just press Enter again
to jump to the next match. In

this example, pressing Enter
sends Access to the next record’s
Description field.

$7.99 1/1/2013 The Simpsons everyman is a classic
bobblehead creation, with fine detail. @
$14.99 1/30/2013 This is one of my least-loved dolls. In
fact, I find it disturbing. On several
occasions, I've witnessed this doll begin (
to bob without human intervention.
$8.95 2/4/2013 The quality of this cult bobblehead is
lacking.
$14.99 3/3/2013 This bobblehead adds class to |iny
collection. :
)
Record: 4 43017 | » M b | T [bobblehead|]  |[4] ¥]

Type here to search The matching text

If you want to change the way Access performs a search, you’ll need to use the Find
feature instead:

1. Choose Home—Find—Find. (Or, just use the shortcut Ctrl+F.)

The “Find and Replace” window appears (Figure 3-14).

i ™y
Find and Replace M
Find Replace
Find What: |b0bblehead| IZH l Find Next I
Look In: Current field lz‘
Match: Any Part of Field lz‘
Search: All lz‘
Match Case [ | Search Fields As Formatted

FIGURE 3-14

The Find and Replace window is the perfect
tool for hunting for lost information.
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» Find What. The text you’re looking for.

* LookIn. Lets you choose between searching a single field (choose “Current
field”) or the entire table (choose “Current document”).

» Match. Lets you specify whether values need to match exactly. Use Whole
Field to require exact matches. Use “Start of Field” if you want to match
beginnings (so “bow!” matches “bowling”), or “Any Part of Field” if you
want to match text anywhere in a field (so “bowl!” matches “League of
extraordinary bowlers”).

» Search. Sets the direction Access looks: Up, Down, or All (which loops
from the end of the table to the beginning, and keeps going until it has
traversed the entire table).

» Match Case. If selected, finds only matches that have identical capitaliza-
tion. So “banana” doesn’t match “BANANA.”

+ SearchFields As Formatted. If selected, means Access searches the value
as it appears on the datasheet. For example, the number 44 may appear in
a Currency field as $44.00. If you search for 44, you always find what you’re
looking for. But if you search for the formatted representation $44.00, you
get a match only if you have Search Fields As Formatted switched on. In
extremely large tables (with thousands of records), searches may be faster
if you switch off Search Fields As Formatted.

TIP To turn off Search Fields As Formatted, you must choose to search a single field in the Look In box. If you
are searching the entire table, then you must search the formatted values.

3. Click Find Next.

Access starts searching from the current position. If you’re using the standard
search direction (All), Access moves from left to right in the current record, and
then down from record to record until it finds a match.

When Access finds a match, it highlights the value. You can then click Find Next
to look for the next match, or Cancel to stop searching.
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Find and Replace

The search feature doubles as a powerful (but somewhat
dangerous) way to modify records.

Initially, when the “Find and Replace” window appears, it
shows the Find tab. However, you can click the Replace tab to
be able to find specific values and replace them with different
text. All the settings for a replace operation are the same as
for a find operation, except you have an additional text box,
called Replace With, to supply the replacement text.

next match. Repeat this procedure to move cautiously through
the entire table.

If you’re a wild and crazy skydiving sort who prefers to live
life on the edge, you can use the Replace All button to change
every matching value in the entire table in a single step. Al-
though this procedure is ridiculously fast, it’s also a little risky.
Replace operations can’t be reversed (the Undo feature is no
help here because it can reverse only a single record change),

so if you end up changing more than you intend, there’s no
easy way back. If you’re still seduced by the ease of a Replace
All, consider creating a backup of your database file before
going any further.

The safest way to perform a replace operation is to click the
Find Next button to jump to the next match. At this point, you
can look at the match, check that you really do want to modify
it, and then click Replace to change the value and jump to the

M Advanced Editing

In Chapter 1, you learned the essentials of editing, including how to add, delete, and
modify records. However, Access has a few finer points that you haven’t seen yet.
In the following sections, you’ll tackle two great conveniences in Access—the spell
checker and AutoCorrect—and you’ll learn a simple way to insert special characters
in your fields.

The Spell Checker

The spell-checking functionality in Access is almost exactly the same as in other
Office applications like Word—it uses the same dictionary, catches the same sorts
of errors, and gives you the option to either ignore things it doesn’t recognize or
add them to the dictionary.

The difference is that when you perform a spell check with Access, it examines only
the content in Short Text and Long Text fields. Numbers, dates, and everything else
gets a pass. Of course, many of your fields are likely to contain text you don’t want
to spell check—like names, places, or product titles. You have two ways to handle
this. You can perform a spell check on a single field, thereby ignoring everything
else. Or, you can start a datasheet-wide spell check, but choose to ignore certain
fields on the fly.

Here’s how it works:

1. Move to the field where you want to start the spell check.
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ADVANCED If you want to check the entire datasheet from start to finish, move to the first
EDITING field in the first record.

If you want to check part of the datasheet, move to the location where you want
to start checking. Keep in mind that when Access reaches the end of your data-
sheet, it loops around and starts again at the top, continuing until it’s reviewed
every field in every record. (Of course, you can cancel a spell check at any time.)

If you want to check just a single field, select that field before continuing by
clicking the column header.

2. Choose Home—Records—Spelling (or just press F7).

If you’re performing a datasheet-wide spell check, Access examines the current
record and moves through the fields from left to right. When it finishes, it moves
to the next record and repeats the process. If you’ve selected a single column,
Access scans only the values in that field, from top to bottom.

When the spell check finishes, a window informs you that all your data has been
checked. If your table passes the spell check, this window is the only feedback you
receive. On the other hand, if Access discovers any potential spelling errors during
its check, it displays a Spelling window (as shown in Figure 3-15), showing the of-
fending word and a list of suggestions.

rSpeIIing: English {United States) [ 2 3] FIGURE 3-15
Not In Dictionary: When Access encounters a word it thinks is
bobblehead Ignore Description’ Field ] misspelled, it highlights the word. At that
Suggestions: point, you can click one of the options on
bubblehead ~| [ 1gnore | [ Ignore Al ] the Spelling window—for example, click

bobble head

bubbleheads Change to replace the misspelled word

ch Change Al . ;
[ chenge | [ changen | with selected suggestion—or type your

-/ [ add | [Autocorrect | own correction into the “Not in Dictionary”
Dictionary Language: | English (United States) [=] box.

The Spelling window offers a wide range of choices. If the spell checker is complain-
ing about a word that really is misspelled, you have three options:

* Fix it once. Click one of the words in the list of suggestions, and then click
Change to replace your text with the proper spelling. You can also double-click
the word in the list of suggestions, which has the same effect. Or, if you have
your own correction in mind, type it into the “Not in Dictionary” box and then
click Change.

* Fix it everywhere. Click one of the words in the list of suggestions, and then
click Change All to replace your text with the proper spelling. If Access finds the
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same mistake elsewhere in your datasheet during the spell check, it automati-
cally repeats the change, without bothering to alert you about the problem.

Fix it forever. Click one of the words in the list of suggestions, and then click
AutoCorrect. Access makes the change for this field, and for any other simi-
larly mistaken words. In addition, it adds the information for the change to the
AutoCorrect list. If you type the same unrecognized word into another record
(or even another table), Access automatically corrects your entry. This option
is useful if you’ve discovered a mistake that you make frequently.

On the other hand, if the spell checker is complaining about a word that you don’t
want to change, you have a few more possibilities available, by clicking the follow-
ing options:

NOTE

Ignore skips this problem and keeps checking. If Access finds the same mystery
word elsewhere in your spreadsheet, it prompts you again for a correction.

Ignore All skips this problem and keeps checking. If Access finds the same
mystery word elsewhere in your spreadsheet, it ignores the word. You might
use Ignore All to force Access to disregard something you don’t want to cor-
rect, like a person’s name.

Ignore Field ignores any errors in that field for the remainder of the spell check.
This one is a handy way to filter out fields that contain a lot of names, places, or
titles, so you don’t waste your time reviewing bogus spell-checker suggestions.

Add adds the word to the custom spell check dictionary. This step is a great
one to take if you plan to keep using the word in this datasheet and many more.
(A company name makes a great addition to the custom dictionary.) Not only
does Access ignore any occurrences of this word, but if it finds a similar word in
a field, it provides the custom word in its list of suggestions, letting you quickly
clear up minor typos.

Cancel stops the operation altogether. You can then correct the field and resume
the spell check later.

Every Office application on your computer shares the same custom dictionary. If you add a word in

Access and then perform a spell check in Word, the same word is allowed. This convenience is timesaving, as long
as you don’t go overboard adding words that don’t really belong.

I SPELL-CHECKING OPTIONS

You can control how the spell checker works by setting a few straightforward options.
To set these options (or just take a look at them), choose File—Options to show the
Access Options window. Then, choose Proofing in the list on the left (Figure 3-16).
You can also find the same page of options if you click the Spelling window’s Options
button while a spell check is underway.

ADVANCED
EDITING
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(2 fomm]

Access Options FIGURE 3-16
ABC| Change how Access automatically corrects and formats the contents of The spell che.cker options
4 your databases, and how it indicates the errors that it finds let you specify the
language and a few other
e miscellaneous settings.
Specify how Access corrects text as you type All Spe” check Sett/‘n'_qs
Pt are language-specific; the
When correcting spelling in Microsoft Office programs last box in the window
Ignore words in UPPERCASE indicates the langugge
Ignore words that contain numbers you're Currently using.

Ignere Internet and file addresses
Flag repeated words
[T] Enforce accented uppercase in French

[] Suggest from main dictionary enly

Traditional and new spellings
Tuteo verb forms only El
Dictionary language: |Englich (United States) EI

French modes:

Spanish modes:

Here are the most common spelling options:

* Ignore words in UPPERCASE. If you choose this option, Access doesn’t bother
to check any word in all capitals (which is helpful when your text contains lots
of acronyms).

* Ignore words that contain numbers. If you choose this option, Access doesn’t
check words that contain numeric characters, like “Sales43” or “H3I10.” If you
don’t choose this option, Access checks these entries and flags them as errors,
unless you’ve specifically added them to the custom dictionary.

» Ignore Internet and file addresses. If you choose this option, Access ignores
words that appear to be file paths (like C:\Documents and Settings) or website
addresses (like http://FreeSweatSocks.com).

* Flag repeated words. This search finds errors where you inadvertently repeat
the same word twice, like like this this.

» Enforce accented uppercase in French. Forces French words to take the ac-
cents they should have, even for capital letters (where they look a little weird).
English speakers don’t need to worry about this setting.

» Suggest from main dictionary only. If you choose this option, the spell checker
doesn’t use words in the custom dictionary as suggestions if it finds an unrec-
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ognized word. However, it still accepts a word that matches one of the entries

in the custom dictionary.
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You can also choose the file that Access uses to store custom words—the unrec-
ognized words that you add to the dictionary while a spell check is underway. To
do so, click the Custom Dictionaries button, which shows the Custom Dictionaries

window (Figure 3-17).

rCustom Dictionaries M FIGURE 3-17
Dictionary List Access starts you off wit‘h
All Languages: two custom dictionary files:
RoamingCustom.dic (the
CUSTOM.DIC default) and custom.dic (for
backward compatibility with
old versions of Office). To add a
E— | cusfom d_lctlonary that already
exists, click Add and browse to
oy SN onanes 4 the file. Or click New to create a
[ ox | [ Cancel ] new, blank custom dictionary.
. ~ You can also edit the list of
words a dictionary contains
(select it and click Edit Word
List). Figure 3-18 shows an
example of editing the default
dictionary.
rRoamingCustom.dic M\ FIGURE 3-18
o When you click Edit Word List, you see all the words in your custom
bobblehead| | dictionary. You can add new ones or remove entries that no longer
apply.
Dictionary:
EBernhard -
Beth
BZ b esda E‘
bobblehead
Brooks
Chalmers
CTR. mi

[ Delete | [ Deletean |

[ ok

][ Cancel ]
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NOTE Custom dictionaries are stored in an account-specific section of your hard drive. For example, if you’re
logged in under the user account mitt_romney, you’ll probably find the custom dictionary in the folder C:\Users|
mitt_romney\AppData\Roaming\Microsoft\UProof. One side effect of this system is that custom dictionaries
aren’t shared between two people who use different accounts on the same computer (unless you manually add
the other user’s dictionary in the Custom Dictionaries window).

AutoCorrect

As you type text in a field, AutoCorrect cleans up behind you, correcting things
like incorrectly capitalized letters and common misspellings. AutoCorrect is such a
subtle feature that you might not even realize it’s monitoring your every move. To
get a taste of its magic, look for behaviors like these:

* If you type HEllo, AutoCorrect changes it to Hello.
* If you type friday, AutoCorrect changes it to Friday.
* |f you start a sentence with a lowercase letter, AutoCorrect uppercases it.

* |f you scramble the letters of a common word (for example, typing thsiinstead
of this, or teh instead of the), AutoCorrect replaces the word with the proper
spelling.

* |f youaccidentally press Caps Lock, and then type sMI/TH when you really wanted
to type Smith, Access not only fixes the mistake, it also switches off Caps Lock.

For the most part, AutoCorrect is harmless and even useful, because it can spare
you from delivering minor typos in a major report. But if you need to type irregularly
capitalized words (or just like to rebel against standard English), you can turn off
some or all of the AutoCorrect actions.

To set AutoCorrect options, choose File—Options to show the Access Options
window. Then, choose Proofing in the list on the left. In the page of settings on the
right side, click the “AutoCorrect options” button.

Most of the settings are self-explanatory, and you can turn them off by unchecking
them. Figure 3-19 explains the “Replace text as you type” option, which is not just
for errors.

TIP For really advanced AutoCorrect settings, you can use the Exceptions button to define cases where Access
doesn’t use AutoCorrect. When you click this button, the AutoCorrect Exceptions window appears with a list of
exceptions. This list includes abbreviations that include the period but shouldn’t be capitalized (like “pp.”) and
words where mixed capitalization is allowed (like “WordPress”).
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rAutoCorrect: English (United States) M\ FIGURE 3-19

AutoCorrect | AutoFormat As You Type I Actions I Math AutoCorrect| g:[;j]fr:(;ﬁi‘/pllsfsi[i;(/te(ajsvzggjéygz:‘ icso‘lauI[;,['”)golfi]S;f?efISeyfgbt?]I;tand
Access automatically replaces with something else (the column
Correct TWo INitial CApitals ; on the right). But what if you want the copyright symbol to
Capitalize first letter of sentences appear as a C in parentheses? You can remove individual cor-
rections (select one, and then click Delete), or you can change
the replacement text. And you can add your own rules. You
may want to be able to type “PESDS” and have Access insert

Show AutoCorrect Options buttons

Capitalize names of days
Correct accidental use of cAPS LOCK key
Replace text as you type

B:E"S';‘Sle’ ‘;—‘”tt”’t — “Patented Electronic Seltzer Delivery System.” Simply type in

atented edironic sellzer Deven System the “Replace” and “With” text as shown here, and then click
perhpas perhaps - Add.
permanant permanent .
perminent permanent |:|
persanalyl persanally
pleasent pleasant -

Add Delete
[ oK ] [ Cancel

Special Characters

Text contentisn’t just about letters, numbers, and punctuation. You also have special
symbols that you can’t type directly on your keyboard. One example is the copyright
symbol (©), which you can insert into a field by entering the text (C), and letting
AutoCorrect do its work. Other symbols, like the Greek theta (0), aren’t as readily
available. To use a symbol like this, you’ll need the help of the Character Map utility.

The Character Map is an often-overlooked tool that lets you see all the characters
that a font provides. It’s great for digging out the odd accented é and other non-
English characters.

NOTE Other Office applications, like Word and Excel, provide far more special characters for you to use.

They support all sorts of fonts, including the nifty Wingdings font that’s packed with icons. However, Access has
amore rigorous way of working. It accepts only plain-vanilla characters that are supported in any font. Databases
store unformatted information. Short Text fields don’t include font and formatting details. The only exception is
the seldom-used rich text feature for Long Text fields (page 68).

Here’s how you can use the Character Map to add a special character:
1. Start the Character Map utility.

The Character Map utility is a part of Windows, not Access. As a result, you need
to launch it outside of Access. To do that, click the Start button (in Windows
7) or go to the Start screen (in Windows 8) and type charmap. A single match
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ADVANCED appears, named charmap.exe. Click it to launch the Character Map program
EDITING (Figure 3-20).

1. Pick the font FIGURE 3-20
- The Character Map win-
&3 Character Map = dow is a Windows feature
that lets you insert special
s = " symbols i};rtoAccess ll‘)ields.
! Slo|&|"|( =[], Ll /lof1]2|3|a]~
5|6 8|9 ;|l<|=|>|?|@| A|B|C|D|E|F|G|H -
{1 LM olP|Q|R|S|TlUlVIW[X|Y|Z|[]|\
1{*_ a cldle|flg|lh|i|j|lk|I|m|n|o]|p
qlr tju|lviw|/x|y|lz|{]|] ~ ilc|E|m|¥
2. Find the right tle - 1@|2|«|-|-|® slefzf3] | ulaf- 1
symbol, and e|n|ul%|%|e A AA A A A & clEEE[EN]T
double-click it - 1 == T -
i|T|DIN|O|O|O|O|O|x|@|U|0|0|0U|Y|P|R|a|E
d|3|a|d|e|cle|é|le|e|v|i|f|T|d|A|o|d6|b]d
6l+|o|ulalala|y|p|y|Ala|Ala|Ala|C|é|€le| .
Characters to copy & I@ [ Select ][ Copy }
[] Advanced view
| U+00AS: Copyright Sign Keystrokp: Alt+0169

3. Copy the symbol
to the clipboard

2. Inthe Font list, select the Calibri font.

There’s no point using an exotic font, because Access doesn’t support it. How-
ever, you can find the supported special characters using any common font,
including Arial, Times, and Tahoma. Calibri is the standard font that Access uses
to display information in the datasheet, unless you’ve customized it (page 98).

3. Scroll through the list of characters until you find the one you want.

If you need a letter character from another language, look hard—you’ll almost
certainly find it. If you want something a little more exotic but can’t find it, you’re
probably out of luck. You’ll need to use ordinary text instead.

4. Double-click the character.

It appears in the “Characters to copy” box at the bottom of the Character Map
window. You can repeat steps 3 and 4 as many times as you need to copy
several characters in a row.

5. Click Copy.

Windows copies the symbols in “Characters to copy” to the Clipboard.
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If you aren’t in the right field—the place where you want to insert the copied
text—move there now. If you want to place the symbol between existing char-
acters, make sure you move the cursor to the right place inside the field.

7. Press Ctri+V to paste the symbol.

GEM IN THE ROUGH

Getting Quick Totals for a Column

Access has a nearly hidden feature that lets you make quick,
basic calculations with an entire column of numeric values.
For example, you can use this to get the average price from
a table of products, or the total contributions from a table of
donations. Here’s how it works:

1. Choose Home—Records—>Totals. An extra row appears
at the bottom of the datasheet, with the word “Total”
at the far left.

2. Click in the totals row, under the column you want to
use for your calculation. A drop-down list appears with

different types of calculations (Figure 3-21).

3. Choose the type of calculation you want to perform. Access
shows the calculated value under the column. If you add
arecord or modify a value in the column, Access updates
the totalsimmediately. You can repeat step 2 and 3 to pick
totals for as many columns as you want,

The totals row is a simple, straightforward tool. One nice feature
is that it respects your filtering settings, so if you’ve filtered the
table to show just five rows, only five rows are used to calculate
the totals. However, the totals row is far less powerful than the
totals queries you’ll build on page 263.

= Dolis, £ FIGURE 3-21
ID - Character - Manufacturer - | PurchasePrice - [*]  pors th Total row shows the average price of all the
11 Jack Black All Dolled Up $3.45 records in the Dolls table.
12 The Cat in the Hat All Dolled Up $3.77
13 Count Chocula Cereal Gods $29.99
* | (New)
Total S )
None
Sum
Count !
Maximum
Minimum
Standard Deviation
Variance -
Record: M 4 Totals LI E Searct v
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¥ Printing the Datasheet

If you want to study your data at the dinner table (and aren’t concerned about po-
tential conflicts with non-Access-lovers), nothing beats a hard copy of your data.
You can dash off a quick printout by opening your datasheet, choosing File—Print
to enter backstage view, and then clicking the big Print button. However, the results
you get will probably disappoint you, particularly if you have a large table.

The key problem is that Access isn’t bothered about tables that are too wide to fit
on a printed page. It deals with them by splitting the printout into separate pages.
If you have a large table and you print it using the standard Access settings, you
could easily end up with a printout that’s four pages wide and three pages long. As-
sembling this jigsaw is not for the faint of heart. To get a better printout, it’s crucial
that you preview your table before you print it, as described in the next section.

Print Preview

The print preview feature in Access gives you the chance to tweak your margins,
paper orientation, and so on, before you send your table to the printer. This way, you
can make sure the final printout is usable. To preview a table, open it (or select it in
the navigation pane), choose File—Print, and then click the Print Preview button.

The print preview shows a picture of what your data will look like once it’s committed
to paper. Ordinarily, the print preview shows you a single page of your printout at
a time. But to get an overall sense of what’s going on—for example, to see whether
all your columns can fit on a single page—it’s a good idea to lay two or more sheets
side by side. To see two pages at once, choose Print Preview—Zoom—Two Pages
(Figure 3-22). To see more, choose Print Preview—Zoom—More Pages, and then
choose the number of pages you want to see at once from the list.

If you decide you’re happy with what you see, you can fire off your printout by clicking
the Print button on the ribbon (Print Preview—Print—Print). The familiar Windows
Print window opens so you can pick a printer and seal the deal.

When you’re finished looking at the print preview window, click the ribbon’s Close
Print Preview button (Print Preview—Close Preview—Close Print Preview), or click
one of the view buttons at the Access window’s bottom-right corner to switch to
Datasheet view or Design view.

124

ACCESS 2013: THE MISSING MANUAL



PRINTING THE
DATASHEET

@ H © c = Bobblehead : Database- D:\Desktop\Access 2013\Samples\Chapter02\Bebble... ? - 0O X FIGURE 3-22

PRINT PREVIEW Offce Tester - [ Unlike the datasheet
. - . . .
.E;# B @ Show Margins D =] q EI[IEJ . @ [E.;: a view, the print ;{)jrewe;/
Print Size Margins Print Data Only  Potfait Zoom - Refresh Excel Text _ Close Print pagmates vour at‘a' ou
- - B - A File 07 Preview see exactly what fits on
P\i[\t ) Page Size Page Layout Zoom Data Close Preview ~ each page and hOW many
» || 2 polis, X

pages your printout re-
quires (and what content
shows up on each page).
Print preview shows

you that this table is too
wide to fit on one sheet
of paper, so some of the
columns will be relocated
to a second page.

Navigation Pane
o

Page: i

Move to a Return  Change
different page to the the
datasheet  zoom
view

I MOVING AROUND THE PRINT PREVIEW

You can’t change any data while viewing a table in the Print Preview window. How-
ever, you can browse through the pages of your virtual printout and see if it meets
your approval.

Here’s how you can get around in the preview window:

* Use the scroll buttons to move from one page to another. These buttons look
the same as the scroll buttons in the datasheet, but they move from page to
page, not record to record.
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* To move from page to page, you can use the Page Up and Page Down keys.

* To jump in for a closer look, click anywhere on the preview page (you'll notice
that the mouse pointer has become a magnifying glass). This click magnifies the
sheet to 100 percent zoom, so you can more clearly see the text and details. To
switch back to full-page view, click the page or click the mouse pointer again.

» To zoom more precisely, use the zoom slider that’s in the status bar’s bottom-
right corner. Slide it to the left to reduce your zoom (and see more at once),
or slide it to the right to increase your zoom (and focus on a smaller portion
of your page).

I CHANGING THE PAGE LAYOUT

Access provides a small set of page layout options that you can tweak using the
ribbon’s Print Preview—Page Layout section in the print preview window. Here are
your options:

» Size. Lets you use different paper sizes. If you're fed up with tables that don’t
fit, you may want to invest in some larger stock (like legal-sized paper).

» Portrait and Landscape. Let you choose how the page is oriented. Access,
like all Office programs, assumes you want to print text using standard Portrait
orientation. In portrait orientation, pages are turned upright so that the long
edge is along the side and the short edge is along the top. It makes perfect
sense for résumés and memos, but it’s pure madness for a wide table, because
it guarantees at least some columns will be rudely chopped off and relocated to
different pages. Landscape orientation makes more sense in this case, because it
turns the page on its side, fitting fewer rows per page but many more columns.

* Margins. Lets you choose the breathing space between your table and the
edges of the page. Margins is a drop-down button, and when you click it, you
see a menu with several common margin choices (Normal, Narrow, and Wide).
If none of those fit the bill, click the Page Setup button, which opens a Page
Setup window where you can set the exact width of the margin on each side
of the page.

Fine-Tuning a Printout

Based on the limited page layout options, you might assume that you can’t do much
to customize a printout. However, you actually have more control than you realize.
Many of the formatting options that you’ve learned about in this chapter also have
an effect on your printout. By applying the right formatting, you can create a bet-
ter printout.

Here are some pro printing tips that explain how different formatting choices influ-
ence your printouts:

* Font. Printouts use your datasheet font and font size. Scale this down, and you
can fit more in less space.
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« Column order and column hiding. Reorder your columns before printing to PRINTING THE
suit what you want to see on the page. Even better, use column hiding (page DATASHEET
102) to conceal fields that aren’t important.

* Column widths and row height. Access uses the exact widths and heights that
you’ve set on your datasheet. Squeeze some columns down to fit more, and
expand rows if you have fields with large amounts of text and you want them
to wrap over multiple lines.

* Frozen columns. If a table is too wide to fit on your printout, the frozen column
is printed on each part. For example, if you freeze the FirstName field, you’ll
see it on every separate page, so you don’t need to line up the pages to find
out who’s who.

» Sort options. They help you breeze through data in a datasheet—and they can
do the same for a printout. Apply them before printing.

 Filter options. These are the unsung heroes of Access printing. Use them to
get just the important rows. That way, your printout has exactly what you need.

The only challenge you face when using these settings is the fact that you can’t set
them from the print preview window. Instead, you have to set them in the datasheet,
jump to the print preview window to see the result, jump back to the datasheet to
change them a little bit more, jump back to the print preview window, and so on.
This process can quickly get tiring.

TIP Don’t spend too much time tweaking the formatting options to create the perfect printout. If you have
a large table that just can’t fit gracefully on one page, you probably want to use reports, which are described
in Part Three. They provide much more formatting muscle, including the ability to split fields over several lines,
separate records with borders, and allow large values to take up more space by gently bumping other information
out of the way.
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CHAPTER

4

Blocking Bad Data

errors that could be lurking in a database. Bad data is a notorious problem—it

enters the database, lies dormant for months, and appears only when you
discover you’ve mailed an invoice to a customer named “Blank Blank” or sold a
$4.99 bag of peanuts for $499.

E ven the best database designer has spent sleepless nights worrying about the

The best way to prevent these types of problems is to stop bad data from making
it into your database in the first place. In other words, you need to set up validation
rules that reject suspicious values as soon as someone types them in. Once bad data
has entered your database, it’s harder to spot than a blueberry in a swimming pool.

This chapter covers the essential set of Access data validation tools:
* Duplicates, required fields, and default values are the basics of data integrity.

* Input masks format ordinary text into patterns, like postal codes and phone
numbers.

» Validation rules lay down strict laws for unruly fields.
* Lookups limit values to a list of preset choices.

There’s one validation technique that this chapter doesn’t cover: using data macros.
Data macros are specialized routines that spring into action when someone makes a
change in your database. They’re remarkably powerful, but you can’t use them until
you learn the basics of macro programming. In the meantime, the validation tools
yoU’ll pick up in this chapter are simpler and easier to maintain.
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NOTE You’ll learn how to build macros in Chapter 15. You'll learn how to use macros to perform validation
with data events in Chapter 16.

M Data Integrity Basics

All of Access’s data validation features work via the Design view you learned about
in Chapter 2. To put them in place, you choose a field and then tweak its properties.
The only trick is knowing which properties are most useful. You’ve already seen some
in Chapter 2, but the following sections fill in a few more details.

TIP Remember, Access gives you three ways to switch to Design view. Once you right-click the table tab title,
you can then choose Design View from the menu, use the Home— View button on the ribbon, or use the tiny view
buttons at the Access window’s bottom-right corner. And if you’re really impatient, then you don’t even need to
open your table first—just find it in the navigation pane, right-click it there, and then choose Design View.

Preventing Blank Fields

Every record needs a bare minimum of information to make sense. However, without
your help, Access can’t distinguish between critical information and optional details.
For that reason, every field in a new table is optional, except for the primary-key field
(which is usually the ID value). Try this out with the Dolls table from Chapter 1; you'll
quickly discover that you can add records that have virtually no information in them.

You can easily remedy this problem. Just select the field that you want to make man-
datory in Design view, and then set the Required field property to Yes (Figure 4-1).
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3 polis 3

FIGURE 4-1
Field Name Data Type Description (Optional) (o] The Required field property tells
%D AutoNumber L
Access not to allow empty values

Character Short Text E| led nulls in tech ‘
Manufacturer Short Text (called nulls in tech-speak).
PurchasePrice Currency
DateAcquired Date/Time

Field Properties

General |Lookup

Field Size 255
Format

Input Mask

Caption

Default Value

Validation Rule

Validation Text Require data entry in this field?
Required [=]

Allow Zero Length

Indexed No
Unicode Compression  Yes

IME Mode No Control
IME Sentence Mode None

Text Align General

Access checks the Required field property whenever you add a new record or modify
a field in an existing record. However, if your table already contains data, there’s no
guarantee that it follows the rules.

Imagine you've filled the Dolls table with a few bobbleheads before you decide that
every record requires a value for the Character field. You switch to Design view,
choose the Character field, and then flip the Required field property to Yes. When
you save the table (by switching back to Datasheet view or closing the table), Ac-
cess gives you the option of verifying the bobblehead records that are already in the
table (Figure 4-2). If you choose to perform the test and Access finds the problem,
it gives you the option of reversing your changes (Figure 4-3).

Microsoft Access g FIGURE 4-2

A Data integrity rules have been changed; existing data may not be valid for the new rules. (t 3a QOOd idea to test the qata
4 in your table to make sure it

== This process may take a long time, Do you want the existing data to be tested with the new rules? meets the new requirements

F¥es | [ mo | [ cance you put into place. Otherwise,
invalid data could still remain.
Don'’t let the message scare
you—unless you have tens of
thousands of records, this check
doesn’t take long.

Was this information helpful?
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rMicmsof‘t Access M\ FIGURE 4-3

If Access finds an empty value, it stops the
search and asks you what to do about it.
You can keep your changes (even though

Existing data violates the new setting for the 'Required’ property for field ‘'Character.’

Do you want to keep testing with the new setting?
-'_IA *To keep the new setting and continue testing, click Yes.

*To revert to the old setting and continue testing, click No. they conflict with at least one record. After
*To stop testing, click Cancel, B
all, at least new records won'’t suffer from
e 1 [ mo | [ cancl the same problem. Your other option is to
Was this information helpful? reset your field to its more lenient previous
L J self. Either way, you can track down the

missing data by performing a sort on the
field in question (page 104), which brings
empty values to the top.

WORD TO THE WISE

Don’t Require Too Much

You need to think very carefully about what comprises the set  flexibility to add a new prospect with only partial informa-
of values you need, at a minimum, to create a record. tion. A potential customer may phone and leave only a mail-
For example, a company selling Elvis costumes might not  ing address (with no billing address, phone number, email
want to accept a new outfit into their Products table unless ~ Information, and so on). Even though you don’t have all the
they have every detail in place. The Required field property ~ information about this customer, you still need to place that
is a great help here, because it prevents half-baked products ~ customer in the Customers table so that he or she can receive
from showing up in the catalog. the monthly newsletter.

0n the other hand, the same strictness is out of place inthe ~ AS @ general rule, make a field optional if the information

same company’s Customers table. The sales staff needs the for it isn’t necessary or may not be available at the time the
record is entered.

I BLANK VALUES AND EMPTY TEXT

Access supports this Required property for every data type. However, with some
data types you may want to add extra checks. That’s because the Required prop-
erty prevents only blank fields—fields that don’t have any information in them at
all. However, Access makes a slightly bizarre distinction between blank values and
something called empty text.

A blank (null) value indicates that no information was supplied. Empty text indicates
that a field value was supplied, but it just happens to be empty. Confused yet? The
distinction exists because databases like Access need to recognize when informa-
tion is missing. A blank value could indicate an oversight—someone may just have
forgotten to enter the value. On the other hand, empty text indicates a conscious
decision to leave that information out.
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To try this out in your datasheet, create a Short Text field that has Required set to DATA INTEGRITY
Yes. Try inserting a new record and leaving the record blank. (Access stops you cold.) BASICS
Now, try adding a new record, but place a single space in the field. Here’s the strange

part: Access automatically trims out spaces, and by doing so, it converts your single

space to empty text. However, you don’t receive an error message because empty

text isn’t the same as a blank value.

The good news is that if you find this whole distinction confusing, then you can pre-
vent both blank values and empty text. Just set Required to Yes to stop the blank
values, and set Allow Zero Length to No to prevent empty text.

NOTE A similar distinction exists for numeric data types. Even if you set Required to Yes, you can still supply
a number of 0. If you want to prevent that action, use the validation rules described later in this chapter (page
146).

Setting Default Values

So far, the fields in your tables are either filled in explicitly by the person who adds
the record or are left blank. But there’s another option—you can supply a default
value. Now, if someone inserts a record and leaves the field blank, Access applies
the default value instead.

You set a default value by using the Default Value field property. For example, for a
numeric AddedCost field, you could set this to be the number O. For a text Country
field, you could use the text “U.S.A.” as a default value. (When you use text for a
default value, you must wrap the text in quotation marks.)

Access shows all your default values in the new-row slot at the bottom of the data-
sheet (Figure 4-4). It also automatically inserts default values into any hidden columns
(page 133). But default value settings don’t affect any of your existing records—they
keep whatever value they had when you last edited them.

fl Bachelors X FIGURE 4-4
ID - FirstName - LajstName - HeightinFeet - _ City - StateOrProv - Country -~ This dating service uses
6 Josh Smith 5.82 Chicago IL U.S.A.
7 Elbara Zahari 6.10 New York NY U.S.A. four defau(t values: a
8 Hans Vanderlay 4.60 Toronto ON Canada default height (5.9), a
9 Roy Sacamato 5.50 New York NY USA. default city (New York),
10 Randy Dorkavikin 5.70 Plank AL U.S.A. a default state (also New
11 Rick MacDougal 6.10 New York NY 1.5.A. York), and a default coun-
12 Ernestp Sacamato 5.91 New York NY U.S.A. try (U.S.A.). This system
13 Hank Andersen 5.90 Washington DC U.S.A. makes sense, because
18 Noah Hydson 6.02 \{amer HI U.5.A. most of their new entries
19 Stanley Rialti 5.30 Littleton NC U.S.A. . .
20 Zack Sabadash 5.85 New York NY U.S.A. have this information. On
21 Dan Yu 6.30 DR — USA. the other hand, there’s
*  (New) @ NewYork  NY E no point in supplying
a default value for the
Record: M <« 10of12 | » M b Search 4] ] »| name fields.
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Access inserts the default value when you create a new record. (You’re then free to
change that value.) You can also switch a field back to its default value by using the
Ctrl+Alt+Space shortcut while you’re editing it.

TIP One nice feature: You can use the default value as a starting point for a new record. For example, when

you create a new record in the datasheet, you can edit the default value, rather than replacing it with a completely
new value.

You can also create more intelligent dynamic default values. Access evaluates
dynamic default values whenever you insert a new record, which means that the
default value can vary based on other information. Dynamic default values use ex-
pressions (specialized database formulas) that can perform calculations or retrieve
other details. One useful expression, Date(), grabs the current date that’s set on your
computer. If you use Date() as the Default Value for a date field (as shown in Figure
4-5), Access automatically inserts the current date whenever you add a new record.

= polis’ s FIGURE 4-5
Field Name Data Type Description (Optional) (] If you use the Date() function
%D AutoNumber
as the default value for the Date-
Character Short Text Acauired field in the bobblehead
Manufacturer Short Text (quiredrield in .e 00blenea
PurchasePrice Currency table, then every time you add a
DateAcquired Date/Time (=] new bobblehead record, Access
= fills in the current date. You
Field Properties decide whether you want to keep
General |Lookup] that date or replace it with a
Format different value.
Input Mask
Caption

Default Value
Validation Rule
Validation Text
Required

Indexed

IME Mode

IME Sentence Mode
Text Align

Show Date Picker

No

No

Mo Control
MNone
General
For dates

Avalue that is automatically entered in this
field for new items

Preventing Duplicate Values with Indexes

In a properly designed table, every record must be unique. To enforce this restric-
tion, you should choose a primary key (page 88), which is one or more fields that
won’t be duplicated.

Here’s the catch. As you learned in Chapter 2, the safest option is to create an ID
field for the primary key. So far, all the tables you’ve seen have included this detail.
But what if you need to make sure other fields are unique? Imagine you create an
Employees table. You follow good database design principles and identify every
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record with an automatically generated ID number. However, you also want to make
sure that no two employees have the same Social Security number (SSN), to prevent
errors like accidentally entering the same employee twice.

TIP For a quick refresher about why ID fields are such a good idea, refer to page 95. In the Employees table,
you certainly could choose to make the SSN the primary key, but it’s not the ideal situation when you start link-
ing tables together (Chapter 5), and it causes problems if you need to change the SSN later on (in the case of an
error), or if you enter employee information before you’ve received the SSN.

You can force a field to require unique values with an index. A database index is
analogous to the index in a book—it’s a list of values (from a field) with a cross-
reference that points to the corresponding section (the full record). If you index
the SocialSecurityNumber field, Access creates a list like the following and stores it
behind the scenes in your database file.

SOCIAL SECURITY NUMBER LOCATION OF FULL RECORD

001-01-3455

001-02-0434

001-02-9558

002-40-3200

Using this list, Access can quickly determine whether a new record duplicates an
existing SSN (see the box below for an explanation of how this works). If the SSN is
a duplicate, then Access doesn’t let you insert the record.

UP TO SPEED

How Indexes Work

It’simportant that the list of SSNs is sorted. Sorting means the
number 001-01-3455 always occurs before 002-40-3200 in the
index, regardless of where the record is physically stored in

like 001-02-5010), it knows the remainder of the index doesn’t
contain a duplicate.

In practice, all databases use many more optimizations to

the database. This sorting is important, because it lets Access
quickly check for duplicates. If you enter the number 001-02-
4300, Access needs to read only the first part of the list. Once
it finds the next “larger” SSN (one that falls later in the sort,

make this process blazingly fast. But there’s one key prin-
ciple—without an index, Access would need to check the
entire table. Tables aren’t stored in sorted order, so there’s
no way Access can be sure a given SSN isn’t in there unless it
checks every record.

So how do you apply an index to a field? The trick is the Indexed field property,
which is available for every data type except Attachment and OLE Object. When
you add a field, the Indexed property is set to No, which means Access doesn’t cre-
ate an index. To add an index and prevent duplicates, you can change the Indexed
property in Design view to Yes [No Duplicates]. The third option, Yes [Duplicates
OK], creates an index but lets more than one record have the same value. This op-
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DATA INTEGRITY tion doesn’t help you catch repeated records, but it can still help speed up searches
BASICS (see the box below for more).

NOTE As you know from Chapter 2, primary keys also disallow duplicates, using the same technique. When
you define a primary key, Access automatically creates an index on that field.

When you close Design view after changing the Indexed field property, Access
prompts you to save your changes. At this point, it creates any new indexes it needs.
You can’t create a no-duplicates index if you already have duplicate information in
your table. In that situation, Access gives you an error message when you close the
Design window and it attempts to add the index.

FREQUENTLY ASKED QUESTION

Indexes and Performance

Are indexes a tool for preventing bad data or a technique for  the index. That way, it locates the matching entry much more
boosting performance? quickly, and it simply follows the pointer to the full record.

Indexes aren’t just for preventing duplicate values. They also  For more information about how indexes can speed up
shine when you need to boost the speed of common searches.  searches, refer to page 215. However, it’s important to realize
Access can use the index to look up the record it wants, much  that indexes enhance performance only for extremely large,
as you can use the index at the back of this book to find a  complex tables. If you’re storing a few hundred records, each
specific topic. of which has a handful of fields, you really don’t need an
If you perform a search that scours the Employees table look- index—Access already performs searches with blinding speed.

ing for the person with a specific SSN, then Access can use

I MULTIFIELD INDEXES

You can also use indexes to prevent a combination of values from being repeated.
Imagine you create a People table to track your friends and their contact informa-
tion. You're likely to have entries with the same first or last name. However, you may
want to prevent two records from having the same first andlast name. This limitation
prevents you from inadvertently adding the same person twice.

NOTE This example could cause endless headaches if you honestly do have two friends who share the
same first and last names. In that case, you’ll need to remove the index before you’re allowed to add the name.
So think carefully about legitimate reasons for duplication before you create any indexes.

To ensure that a combination of fields is unique, you need to create a compound
index, which combines the information from more than one field. Here’s how to do it:

1. In Design view, choose Table Tools | Design—Show/Hide—Indexes.

The Indexes window appears (Figure 4-6). Using the Indexes window, you can
see your current indexes and add new ones.
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the Index Name column. BASICS

The index name has no real importance—Access uses it to store the index in
the database, but you don’t see the index name when you work with the table.
Usually, you’ll use the name of one or both of the fields you’re indexing (like
LastName+FirstName).

£z Indexes: Bachelors x FIGURE 4-6
Index Name Field Name Sort Order - The Indexes window shows all the indexes that are
¥ PrimaryKey D Ascending defined for a table. Here, there’s a single index for
LastName-+FirstName the ID field (which Access created automatically)
and a compound index that’s in the process of being
created.

Index Properties

The name for this index, Each index can use up
to 10 fields.

3. Choose the first field in the Field Name column in the same row (like Last-
Name).

It doesn’t matter which field name you use first. Either way, the index can prevent
duplicate values. However, the order does affect how searches use the index to
boost performance. You’ll learn more on page 215.

4. In the area at the bottom of the window, set the Unique box to Yes.

This creates an index that prevents duplicates (as opposed to one that’s used
only for boosting search speeds).

You can also set the Ignore Nulls box to Yes, if you want Access to allow duplicate
blank values. Imagine you want to make the SSN field optional. In this case, you
should set Ignore Nulls to Yes. If you set Ignore Nulls to No, then Access lets only
one record have a blank SSN field, which probably isn’t the behavior you want.

TIP You can also disallow blank values altogether using the Required property, as described on page 130.

Ignore the Primary box (which identifies the index used for the primary key).

5. Move down onerow. Leave the Index Name column blank (which tells Access
it’s still part of the previous index), but choose another field in the Field
Name column (like FirstName).

If you want to create a compound index with more than two fields, then just
repeat this step until you’ve added all the fields you need. Figure 4-7 shows
what a finished index looks like.
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You can now close the Indexes window.

£z Indexes: Bachelors x FIGURE 4-7
Index Name Field Name Sort Order - Here’s a compound index that prevents two people
¥ primaryKey D Ascending from sharing the same first and last names.

LastName+FirstName  LastName |Z| Ascending

Primary
Unique
Ignare Mulls

FirstName Ascending

Index Properties

Mo
Yes

No The name of the field to be indexed.

M Input Masks

As you’ve already learned, databases prize consistency. If you have a field named
Height, you better be sure every value in that field uses the same type of measure-
ments; otherwise, your data isn’t worth its weight in sock lint. Similarly, if you have
a PhoneNumber field, you better make sure every phone number has the same
format. If some phone numbers are written with dashes, spaces, and parentheses
(like (844) 547-1123), while others are a bit different (say, 84/-547-1123), and a few
leave out the area code information altogether (547-1123), then you’ve got a small
problem on your hands. Because of the lack of consistency, you’ll have a hard time
working with this information (say, searching for a specific phone number or sorting
the phone numbers into different categories based on area code).

To help you manage values that have a fixed pattern—like phone numbers—you can
use an input mask. Essentially, an input mask (or just mask for short) gives you a
way to tell Access what pattern your data should use. Based on this pattern, Access
changes the way values are entered and edited to make them easier to understand
and less error-prone. Figure 4-8 shows how a mask lets Access format a series of
characters as they’re being typed into a field.
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33 Bachelors \ x FIGURE 4-8
ID - | FirstName - | LastName - | PhoneNumber - HeightinFeet ~ |+ Top: Here’s a PhoneNumber field with a
6lJosh Ll (390) 308-3455 282 mask that’s ready to go. So far, the person
ZEIaR ZEi] PR £.10 entering the record hasn’t typed anything.
S i DL [ ] S The PhoneNumber field automatically
Ed 9 Roy Sacamato (!_) - 5.50 s
- starts out with this placeholder text.
10 Randy Dorkavikin 5.70
11 Rick MacDougal 6.10 - Bottom: The mask formats the numbers
Record: M 4 [40f12 | » M » Search < » as you type. If you type 1234567890 into
this phone number mask, you see the
T sachelors \ x text (123) 456-7890. Behind the scenes,
ID - FirstName - LastName - PhoneNumber - HeightinFest - |~ the databases stores 1234567890, but the
6 Josh Smith (390) 308-3455 5.82 information is presented in the datasheet
7 Elbara Zahari (353) 453-5345 6.10 using a nicely formatted package. That
8 Hans Vanderlay (345) 345-3534 4.60 package is the mask.
£ 9 Roy Sacamato (123}456—7890| 5.50
10 Randy Dorkavikin 5.70
11 Rick MacDougal 6.10 -
Record: 4 4 [4of12 | » M » Search K »

You can add a mask to any field that uses the Short Text data type. Masks give you
several advantages over ordinary text:

* Masks guide data entry. When empty, a masked edit control shows the
placeholders where values need to go. A phone number mask shows the
text “(_ _ ) - ” when it’'s empty, clearly indicating what type of

information it needs.

* Masks make data easier to understand. You can read many values more easily
when they’re presented a certain way. Most people can pick out the numbers
in this formatted Social Security number (012-86-7180) faster than in this un-
formatted one (012867180).

* Masks prevent errors. Masks reject characters that don’t fit the mold. For ex-
ample, if you’re using the telephone mask, you can’t use letters.

« Masks prevent confusion. With many types of data, you have several ways
to present the same information. You can enter phone numbers both with and
without area codes. By presenting the mask with the area code placeholder,
you’re saying that this information is required (and where it goes). It’s also obvi-
ous that you don’t need to type in parentheses or a dash to separate numbers,
because those details are already there. You’ll see the same benefit if you use
masks with dates, which can be entered in all sorts of different combinations
(Year/Month/Day, Month-Day-Year, and so on).
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Masks are best suited for when you’re storing numeric information in a Short Text
field. This scenario occurs with all sorts of data, including credit card numbers,
postal codes, and phone numbers. These types of information shouldn’t be stored
in number fields, because they aren’t meant to be interpreted as a single number.
Instead, they’re meant to be understood as a series of digits. (If you do make the
mistake of storing a phone number in a number field, you’ll find out that people can
type in perfectly nonsensical phone numbers like O and -14 because these are valid
numbers, even if they aren’t valid phone numbers. But an input mask on a Short
Text field catches these errors easily.)

INPUT MASKS

Masks can’t help you with more sophisticated challenges, like data values that have
varying lengths or subtle patterns. For instance, a mask doesn’t help you spot an
incorrect email address.

Text and Date/Time are the only data types that support masks.

Using a Readymade Mask

The easiest way to get started with masks is to use one of the many attractive op-
tions that Access has ready for you. This method is great, because it means you
don’t need to learn the arcane art of mask creation.

Here’s what you need to do to pick out a prebuilt mask:
1. InDesign view, select the Short Text field where you want to apply the mask.
For this test, try a PhoneNumber field.
2. Look for the Input Mask field property. Click inside the field.

When you do, a small ellipsis (...) button appears at the right edge, as shown

in Figure 4-9.
General |Lookup’ FIGURE 4-9
2:::1 :t‘“ 10 The ellipsis (...) button (circled) is just the way Access tells you that
Input Mask | you don’t need to fill in this value by hand. Instead, you can click the
Caption ellipsis and pop up a wizard (like the Input Mask Wizard) or some sort
Default Value of helpful window.

Validation Rule
Validation Text

Required No

Allow Zero Length Yes
Indexed MNo
Unicode Compression  Yes

IME Mode Mo Control
IME Sentence Mode None

Text Align General

3. Click the ellipsis button.
The Input Mask Wizard starts (see Figure 4-10).
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4. Choose the mask you want from the list of options.

INPUT MASKS

In this case, choose the first item in the list (Phone Number).

TIP Don’t see what you want? You’ll need to create your own, using the tips on page 143. If you see one
that’s close but not perfect, select it. You can tweak the mask in the wizard’s second step.

rInput Mask Wizard FIGURE 4-10

T T e e T L e e e The Input Mask Wizard starts with a short list of commonly used
masks. Next to every mask, Access shows you what a sample
formatted value looks like. Once you select a mask, you can check
it out in the Try It text box. The Try It text box gives you the same
behavior that your field will have once you apply the mask.

To see how a selected mask works, use the Try It box.,
To change the Input Mask list, dick the Edit List button.
Input Mask: Data Look:

Phone Number {20 -1
Social Security Mumber 331-86-718
Zip Code 98052-6399
Extension 63215
Password 0 e
Long Time 1:12:00 PM i

Try It: |(1z3) 4l - ‘

5. Click Next.
The wizard’s second step appears (see Figure 4-17).
6. If you want, you can change the mask or the placeholder character.

To change the mask, you’ll need to learn what every mask character means.
Page 144 explains it all.

You use the placeholder to show the empty slots where you enter information.
The standard choice is the underscore. Optionally, you can use a space, dash,
asterisk, or any other character by typing it in the “Placeholder character” box.
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rInput Mask Wizard FIGURE 4-11

e e e e e R e The phone number mask is 1(999) 000-0000. Each 9 represents an
optional number from 0 to 9. Each 0 represents a required number
from 0 to 9. So according to this mask, (123) 456-7890 is a valid
phone number, as is 123-4567, but (123) 456 isn’t.

Input Mask Mame: Phone Mumber

Input Mask:

What placeholder character do you want the field to display?

Placeholders are replaced as you enter data into the field,
Placeholder character: | [+]

Try It: | ‘

[ Cancel ] [ < Back l[ Mext = ] [ Einish ]

7. Click Next.

If you're adding a mask to a Short Text field, then the wizard’s final step ap-
pears (see Figure 4-12).

If you're adding a mask to a date field, then Access doesn’t need to ask you
how to store the information—it already knows. In this case, you can jump to
step 9 and click Finish.

rInput Mask Wizard ) FIGURE 4-12
o e e e eIt The final step lets you choose how the data in your field is stored—
©) With the symbols in the mask, like this: with or without the mask symbols.
(254) 316-8517
[ thout the symbois in the mask, ke this:
4442315281
[ Cancel ] [ < Back l[ Mext = ] [ Einish ]

8. Choose how you want to store the value in this field.
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The standard choice is to store just the characters you’ve typed into the field.
If you use this option, the placeholders aren’t included. For example, the phone
number (416) 123-4567 is stored as 4161234567, This option saves a little space,
and it also lets you change the mask later on to present the information in a
slightly different way.

You could also store the mask complete with all the extra characters. Then a
phone number is stored complete with hyphens, dashes, and spaces, like (416)
123-4567. This approach isn’'t nearly as flexible because you can’t change the
mask later.

9. Click Finish.
The final mask appears in the Input Mask field property.

Before going any further, you may want to make sure that the length you’ve
reserved for your field matches the mask. In the phone number example, you
need a Field Size of 10 if you’ve chosen to store unformatted values (because
there are 10 digits), or a Field Size of 14 for the whole shebang, complete with
placeholders (one dash, one space, and two parentheses).

10. Switch back to the Datasheet view, and click Yes when Access asks you to
save changes.

Your input mask is now in place.

Access uses the input mask information to control how information is entered into the datasheet.
However, it’s possible for someone to circumvent the mask by entering the information in other ways. (Things
that can bypass a mask, either deliberately or accidentally, include an update query, a Visual Basic code routine,
or a custom record-editing form.) In other words, a mask isn’t an absolute guarantee against invalid data—if you
want such a guarantee, then you need a validation rule instead (page 146).

Creating Your Own Mask

The Input Mask wizard provides a fairly limited set of choices. If you want to use
a mask with your own type of information (like a special customer code that your
business uses), then you have to create your own mask.

Creating a mask is fairly easy, but it can take a bit of fiddling before you nail down
exactly the result you want. You have two basic options:

* Type or edit the mask directly in the Input Mask field property.

* Launch the Input Mask wizard, choose a mask to use as a starting point, and
then tweak it in step 2. This approach has the advantage that you can test your
mask in the Try It box before you save it as part of your table.

Every mask is built out of three types of characters:

* Placeholders designate where you type in a character.

INPUT MASKS
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» Special characters give additional instructions that tell Access how to treat a
part of the mask.

 Literals are all other characters, which are really just decoration to help make
the value easier to interpret.

In the previous example, the phone number mask was !(999) 000-0000. The
characters 9 and 0 are placeholders—they represent where you type in the digits
of the phone number. The parentheses, space, and dash are just formatting nice-
ties—they’re the literals. And the exclamation mark is the only special character. It
tells Access that characters should be entered into the mask from left to right, which
is the standard option and the only one that really makes sense for a phone number.

To help you sort all this out, refer to the following tables. Table 4-1 shows all the
placeholders you can use in an input mask. Table 4-2 shows other special characters.
Everything else is automatically a literal character.

TABLE 4-1 Placeholder Characters for an Input Mask

CHARACTER DESCRIPTION

0 A required digit (O through 9).
An optional digit (O through 9).

# An optional digit, a plus sign (+), or a minus sign (-).

L A required letter.

? An optional letter.

A A required letter or digit.

a An optional letter or digit.

& A required character of any type (including letters, numbers,
punctuation, and so on).

C An optional character of any type (including letters, numbers,
punctuation, and so on).

TABLE 4-2 Special Characters for an Input Mask

CHARACTER DESCRIPTION

! Indicates that the mask is filled from left to right when characters are
typed in. This is the default, so this character isn’t required (although the
prebuilt masks include it).

< Converts all characters that follow to lowercase.

> Converts all characters that follow to uppercase.
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CHARACTER DESCRIPTION

\

Indicates that the following character should be treated as a literal.

For example, the # character has a special meaning in masks. Thus,

if you want to actually include a # in your mask, you need to use \#.
Sometimes, this character is used before a placeholder even when it’s
not needed. You may see a phone mask that has the character sequence
\- instead of just -. Both are equivalent.

Password Creates a password entry box. Any character you type in the box is

stored as the character but displayed as an asterisk (*). When using this
option, you can’t include anything else in your mask.

Here are a few sample masks to get you started:

(000) 000-0000. A phone number that requires the area code digits. This mask
is different from the phone number mask that the Input Mask Wizard uses. That
mask replaces the first three O characters with 9, making the area code optional.

00000-9999. A U.S. Zip code, which consists of five required digits followed
by a hyphen and (optionally) four more digits.

LOL OLO. A Canadian postal code, which is a pattern of six characters that
alternate between characters and digits, like M6S 3H2.

99:00 >LL. A mask for entering time information into a Date/Time field. It’s
made up of two digits for the hour and two digits for the minute. The last two
characters are always displayed in uppercase (thanks to the > character) and
are meant to be AM or PM. (Technically, this mask doesn’t prevent the user from
flouting the system and typing in two different characters. However, if you enter
a time like 12:30 GM, Access complains that it can’t convert your entry into the
Date/Time data type, as required for the field.)

099.099.099.099. An IP (Internet Protocol) address, which identifies a
computer on a network. An IP address is written as four values separated by
periods. Each value must have at least one digit and can have up to three. This
pattern is represented in the mask by 099 (one required digit, followed by two
optional digits).

Password. A mask that allows ordinary, unlimited text, with one difference. All
characters are displayed as asterisks (*), to hide them from prying eyes.

Masks can also have two optional bits of information at the end, separated by
semicolons ().

The second section is a number that tells Access whether it should store the literal
characters for the mask in the record. (This is the last question that the Input Mask
Wizard asks.) If you leave this piece out or use the number 1, Access stores only the
characters that someone types in. If you use the number 0, then Access stores the
full text with the literals.

INPUT MASKS
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VALIDATION The third section supplies the placeholder character. If you leave this section out,
A= Access uses the familiar underscore.

Here’s a mask that uses these two extra bits of information:
(000) 000-0000;1;#

Here, the second section is 7, and the third section is #. This mask is for phone num-
bers. It uses the number sign for a placeholder, and it includes the following literals:
two parentheses, a space, and a dash. These literals aren’t stored in the field.

POWER USERS’ CLINIC

Adding Your Mask to the Mask List

Sometimes you may create a mask that’s so useful you want  To add your mask to the list, head to the Input Mask field
to use itin many different tables in your database (and maybe  property (for any field), and then click the ellipsis button to
evenin different databases). While you can certainly copy your  fire up the Input Mask Wizard. Then, click the Edit List button,
mask to every field that needs to use it, Access has a neater  which pops up a handy window where you can edit the masks
option—you can store your mask in its mask /ist. That way, the  that Access provides, and add your own (Figure 4-13).

mask shows up whenever you run the Input Mask Wizard, right

alongside all of Access’s other standard masks.

[5] Customize Input Mask Wizard ﬂ‘ FIGURE 4-13

Do you want to edit or add input masks for the Input Mask Wizard to display? Toladd your own mask, use' [he. “New blank” button
(circled). Or you can use this window to change a mask. For
example, the prebuilt telephone mask doesn’t require an

Description: Ehone Number] area code. If that’s a liberty you’re not willing to take, then

Input Mask: 1(999) 000-0000 replace it with the more restrictive version (000) 000-0000.

Placeholder: _

Sample Data:  |(208) 555-1212

Mask Type: Text/Unbound E'

Record: M Lof4 | * m |Search

L b _— A

M Validation Rules

Input masks are a great tool, but they apply to only a few specific types of informa-
tion—usually fixed-length text that has a single, unchanging pattern. To create a truly
bulletproof table, you need to use more sophisticated restrictions, like making sure a
number falls in a certain range, checking that a date hasn’t yet occurred, or verifying
that a text value starts with a certain letter. Validation rules can help you create all
these restrictions by drawing on the full power of the SQL language.
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NOTE You’ll get a more thorough introduction to SQL starting in Chapter 6. Fortunately, you need only a
dash of SQL to write a validation rule. The key ingredient is a validation expression, and you’ll see several practical
examples of expressions that you can drop straight into your tables.

A validation rule’s premise is simple. You set up a restriction that tells Access which
values to allow in a field and which ones are no good. Whenever someone adds a
new record or edits a record, Access makes sure the data lives up to your validation
rules. If it doesn’t, then Access presents an error message and forces you to edit
the offending data and try again.

Applying a Field Validation Rule

Each field can have a single validation rule. The following steps show you how to
set one up. You'll start out easy, with a validation rule that prevents a numeric field
from accepting O or any negative number (and in the following sections you’ll hone
your rule-writing abilities so you can tackle other data types).

Here’s how to add your validation rule:
1. In Design view, select the field to which you want to apply the rule.

All data types—except Long Text, AutoNumber, and OLE Object—support vali-
dation. The validation rule in this example works with any numeric data type
(like Number or Currency).

2. In the Validation Rule field property, type a validation expression (Figure
4-14).

An expression is a bit of SQL that performs a check on the data you’ve entered.
Access performs its validation check when you finish entering a piece of data
and try to navigate to another field or another record. For example, >0 is a
validation rule that forces the value in a number field to be larger than 0. You’ll
learn more validation rules in the following sections.

3. Type some error-message text in the Validation Text field property.

If you enter a value that fails the validation check, Access rejects the value and
displays this error text in a window. If you don’t supply any text, then Access
shows the validation rule for the field (whatever you entered in step 2), which
is more than a little confusing for most mere mortals.
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S Do\, X FIGURE 4-14
Field Name Data Type Description (Optional) [+] Here. the Validation
e AutoNumber Rule,property prevents
Character Short Text . . .
Manufacturer Short Text ’mROSS{b/e prices, a’?d the
PurchasePrice Currency = Validation Text provides an
| DateAcquired Date/Time €rror message.

Field Properties

General {Lookup!

Format Currency

Decimal Places Auto

Input Mask

Caption

Default Value 0

Validation Rule =0 The data type determines the kind of values
Validation Text that users can store in the field. Press F1 for
Required No help on data types.

Indexed No

Text Align General

4. Right-click the tab title and then choose Datasheet View.

If your table has existing records, Access gives you the option of checking them
to make sure they meet the requirements of your validation rule. You decide
whether you want to perform this check, or skip it altogether.

Once you’re in Datasheet view, you're ready to try out your validation rule
(Figure 4-15).

3 Dolls, : £ FIGURE 4-15
ID - oo - DateAcquired - g
T Here, a validation rule of >0 prevents
1 Homer Sim 1/1/2013 ; : s
g i R S 1/30/2013 negative numbers in thel Price field.
2l Freg = 2/4/2013 When you enter a negative number,
roqo . B
Access pops up a message box with the
4 James Joyc 3/3/2013 , p ps up ,g
ol Jack Black 3/3/2013 validation text you defined, as shown
o ) . !
= S G GREN e here. Once you click OK, you return to
7 The Catint 3/3/2013 field. which ins in edit mod
N 9 Kim Jong-il Magiker -4.00 5/3/2013 y;our fe ;,W I l;ema;ns i eai mo e
% (New) $0.00 1/31/2013 'ou can change the value to a positive
number, or press Esc to cancel the record
edit or insertion.
Record: M 4 [Tof7 | » » b | B o Filte ||Search [EemIEn [+]
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NOTE Just because your table has validation rules doesn’t mean the data inside follows these rules. A

discrepancy can occur if you added records before the validation rules came into effect. To avoid these headaches,
set up your validation rules before you start adding data.

Writing a Field Validation Rule

As you can see, it’s easy enough to apply a validation rule to a field. But creating
the right validation rule takes more thought. To get the result you want, you need
to take your first step into the sometimes-quirky world of SQL.

Although validation is limited only by your imagination, Access pros turn to a few
basic patterns again and again. The following sections give you some quick and easy
starting points for validating different data types.

NOTE Access uses your validation rule only if a field contains some content. If you leave it blank, then

Access accepts it without any checks. If this isn’t the behavior you want, then just set the Required property to
Yes to make the field mandatory, as described on page 130.

I VALIDATING NUMBERS

For numbers, the most common technique is to check that the value falls in a certain
range. In other words, you want to check that a number is less than or greater than
another value. Your tools are the comparison signs < and >. Table 4-3 shows some
common examples.

TABLE 4-3 Expressions for Numbers

COMPARISON SAMPLE EXPRESSION DESCRIPTION

Less than <100 The value must be less than
100.

Greater than >0 The value must be greater
than O.

Not equal to <>42 The value can be anything
except 42.

Less than or equal to <=100 The value must be less than

or equal to 100.

Greater than or equal to >=0 The value must be greater
than or equal to O.

Equal to =42 The value must be 42. (Not
much point in asking anyone
to type it in, is there?)

Between Between 0 and 100 The value must be 0, 100, or
somewhere in between.
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I VALIDATING DATES

As with numbers, date validation usually involves checking to see if the value falls
within a specified range. Here, your challenge is making sure that your date is in the
right format for an expression. If you use the validation rule >Jan 30, 2013, Access is
utterly confused, because it doesn’t realize that the text (Jan 30, 2013) is supposed to
represent a date. Similarly, if you try >1/30/2013, then Access assumes the numbers
on the right are part of a division calculation.

To solve this problem, use Access universal date syntax, which looks like this:
#1/30/2013#

A universal date always has the date components in the order month/day/year,
and it’s always bracketed by the # symbol on either side. Using this syntax, you can
craft a condition like >#1/30/2013#, which states that a given date must be larger
than (fall after) the date January 30, 2013. January 31, 2013, fits the bill, but a date
in 2012 is out.

The universal date syntax can also include a time component, like this:

#1/30/2013 5:30PM#

NOTE When comparing two dates, Access takes the time information into consideration. For example, the
date #1/30/2013# doesn’t include any time information, so it’s treated as though it occurs on the very first second
of the day. As a result, Access considers the date value #1/30/2013 8:00 AM# larger, because it occurs 8 hours later.

Once you’ve learned the universal date syntax, you can use any of the comparison
operators you used with numbers. You can also use these handy functions to get
information about the current date and time:

+ Date() gets the current date (without any time information, so it counts as the
first second of the day).

+ Now() gets the current instant in time, including the date and time information.

NOTE A functionis a built-in code routine that performs some task, like fetching the current date from the
computer clock. You’ll learn about many more date functions, which let you perform advanced tasks like finding
the day of the week for a date, on page 256.

Table 4-4 has some examples.

TABLE 4-4 Expressions for Dates

COMPARISON SAMPLE EXPRESSION DESCRIPTION

Less than <#1/30/2013# The date occurs before
January 30, 2013.
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COMPARISON SAMPLE EXPRESSION DESCRIPTION

Greater than >#1/30/2013 5:30 PM# The date occurs after
January 30, 2013, or on
January 30, 2013, after 5:30
p.m.

Less than or equal to <=#1/30/2013# The date occurs before
January 30, 2013, or on the
first second of January 30,

2013.

Greater than or equal to >=#1/30/2013# The date occurs on or after
January 30, 2013.

Greater than the current date | >=Date() The date occurs today or
after.

Less than the current date <Date() The date occurs yesterday or
before.

Greater than the current date | >Now() The date occurs today after

(and time) the current time, or any day

in the future.

Less than the current date <Now() The date occurs today before
(and time) the current time, or any day
in the past.

I VALIDATING TEXT
With text, validation lets you verify that a value starts with, ends with, or contains
specific characters. You perform all these tasks with the Like operator, which com-
pares text to a pattern.

This condition forces a field to start with the letter R:
Like "R*"

The asterisk (*) represents zero or more characters. Thus, the complete expression
asks Access to check that the value starts with R (or 1), followed by a series of zero
or more characters.

You can use a similar expression to make sure a piece of text ends with specific
characters:

Like "*ed"

This expression allows the values talked, walked, and 342%($)#ed, but not talking,
walkable, or 34z%($)#.

For a slightly less common trick, you can use more than one asterisk. The following
expression requires that the letters aand b appear (in that order but not necessarily
next to each other) somewhere in the text value:

Like "*a*b*"
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Or consider this example, that tests for an email address by allowing any amount of
text, followed by an @ sign, followed by more text, followed by a period, and then
followed by the last bit of text:

Like "+@*.*"

Along with the asterisk, the Like operator also supports a few more characters. You
can use ? to match a single character, which is handy if you know how long text
should be or where a certain letter should appear. Here’s the validation rule for an
eight-character product code that ends in 0ZB:

The # character plays a similar role, but it represents a number. Thus, the follow-
ing validation rule defines a product code that ends in 0ZB and is preceded by five
numbers:

Like "#iHHHIOZB"

You can combine the ? or # with *to allow a variable amount of text, but require a
certain number of characters. For example, the expression ?*tells Access to accept
one character, followed by zero or more additional characters.

Using this technique, you can build a slightly smarter email expression that requires
a minimum of four characters arranged around the special character @ and the
period. (So a bogus value like @. is no longer allowed, but a@b.cd is good.) Here’s
what the expression looks like:

Like "*?@*?.*2?"

And finally, you can restrict any character to certain letters or symbols. The trick is
to put the allowed characters inside square brackets.

Suppose your company uses an eight-character product code that always begins
with A or E. Here’s the validation rule you need:

Note that the [AE] part represents one character, which can be either A or E. If
you wanted to allow A, B, C, D, you’d write [ABCD] instead, or you’d use the handy
shortcut [A-D], which means “allow any character from A to D, including A and D.”

Here’s one more validation expression, which allows a seven-letter word and doesn’t
allow numbers or symbols. It works by repeating the [A-Z] code (which allows any
letter) seven times.

Like "[A-Z][A-Z][A-Z][A-Z][A-Z][A-Z][A-Z]"

As you can see, text validation expressions aren’t always pretty. Not only can they
grow to ridiculous sizes, but there are lots of restrictions they can’t apply. You can’t,
for instance, let the length of the text vary between a minimum and maximum that
you set. And you can’t distinguish between capitalized and lowercase letters.
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TIP You can get around many of these limitations by using some of the functions that Access provides. On
page 253, you’ll learn how to use functions that can snip out bits of text, test lengths, check capitalization, and
more.

I COMBINING VALIDATION CONDITIONS

No matter what the data type, you can also combine your conditions in two dif-
ferent ways. Using the And keyword, you can create a validation rule that enforces
two requirements. This trick is handy, because each field can have at most a single
validation rule.

To use the And keyword, just write two validation rules, and put the word “And” in
between. It doesn’t matter which validation rule is first. Here’s a validation rule that
forces a date to be before today but later than January 1, 2000:

<Date() And >#1/1/2000#

You can also use the Or keyword to accept a value if it meets either one of two
conditions. Here’s a validation rule that allows numbers greater than 1000 or less
than -1000:

>1000 Or <-1000

Creating a Table Validation Rule

Field validation rules always apply to a single field. However, database designers often
need a way to compare the values in different fields. Suppose you have an Orders
table that logs purchases from your monogrammed sock store. In your Orders table,
you use two date fields: DateOrdered and DateShipped. To keep everything kosher,
you need a validation rule that makes sure DateOrdered falls before DateShipped.
After all, how can you ship a product before someone orders it?

Because this validation rule involves two fields, the only way to put it in place is to
create a validation rule for the whole table. Table validation rules can use all the
SQL tricks you’ve learned about so far, and they can pull the values out of any field
in the current record.

Here’s how to create a table validation rule:
1. Switch to Design view, if you’re not there already.

If the Property Sheet isn’t visible, choose Table Tools | Design—Show/
Hide—Property Sheet.

A box with extra settings appears on the right side of the window (Figure 4-16).
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TABLE TOOLS ? - O X FIGURE 4-16
DESIGN Office Tester ~ | The Property Sheet shows some information about the entire
table, including any sorting (page 104) and filtering settings
D ;T ] ﬁ m (bage 107) you've applied to the datasheet, and the table
CresteData Rename/  Relationships  Object validation rule. Here, the validation rule prevents orders from
Madess .DeleteMacro Dependencies being shipped before they’re ordered.
Field, Record & Table Events Relationships A
x
onfoptis] Property Sheet X

Selection type: Table Properties
General

Subdatasheet Expanded No
Subdatasheet Height 0"
Orientation Left-to-Right
Description
Default View
~ | ||Validation Rule
Validation Text
Filter

QOrder By
Subdatasheet Name [Auto]
Link Child Fields

Link Master Fields

STIEd |
[DateShipped]> [DateOrdered] |
That's impossible

Filter On Load No
Order By On Load Yes
f values Order By On 0 ‘
s F1 for ‘
=
TIP

You can create only a single validation rule for a table. This limit might sound like a problem, but you
can get around it by using the And keyword to yoke together as many conditions as you want. The validation
rule may be a little difficult to read, but it still works without a hitch.

2. Inthe Property Sheet tab, set the Validation Rule.

A table validation rule can use all the same keywords you learned about ear-
lier. However, table validation rules usually compare two or more fields. The
validation rule [DateOrdered] < [DateShipped] ensures that the value for the
Date-Ordered field is older than the one used for DateShipped.

When referring to a field in a table validation rule, you need to wrap square brack-
ets around your field names. That way, Access can tell the difference between
fields and functions (like the Date() function you learned about on page 134).

3. Set the Validation Text.

This message is the error message that’s shown if the validation fails. It works
the same as the validation text for a field rule.
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When you insert a new record, Access checks the field validation rules first. If your
data passes the test (and has the right data types), then Access checks the table
validation rule.

TIP Once you set the table validation rule, you might want to close the Property Sheet to get more room in
your Design window. To do so, choose Table Tools | Design—sShow/Hide—sProperty Sheet.

M Lookups

In a database, minor variations can add up to big trouble. Suppose you’re running
International Cinnamon, a multinational cinnamon bun bakery with hundreds of
orders a day. In your Orders table, you have entries like this:

Quantity Product

10 Frosted Cinnamon Buns
24 Cinnamon Buns with Icing
16 Buns, Cinnamon (Frosted)
120 FCBs

(Other fields, like the ID column and the information about the client making the
order, are left out of this example.)

All the orders shown here amount to the same thing: different quantities of tasty
cinnamon and icing confections. But the text in the Product column is slightly differ-
ent. This difference doesn’t pose a problem for ordinary human beings (for example,
you’ll have no trouble filling these orders), but it does create a small disaster if you
want to analyze your sales performance later. Since Access has no way to tell that
a Frosted Cinnamon Bun and an FCB are the same thing, it treats them differently.
If you try to total up the top-selling products or look at long-range cinnamon sales
trends, then you’re out of luck.

NOTE This example emphasizes a point that you’ve seen hefore. Namely, databases are strict, no-nonsense
programs that don’t tolerate minor discrepancies. For your databases to be useful, you need to make sure you
store topnotch information in them.

Lookups are one more tool to help standardize your data. Essentially, a lookup lets
you fill a value in a field by choosing from a readymade list of choices. Used prop-
erly, this tool solves the problem in the Orders table—you simply need a lookup that
includes all the products you sell. That way, instead of typing the product name in
by hand, you can choose Frosted Cinnamon Buns from the list. Not only do you save
some time, but you also avoid variants like FCBs, thereby ensuring that the orders
list is consistent.

LOOKUPS

CHAPTER 4: BLOCKING BAD DATA

155



LOOKUPS

Access has two basic types of lookup lists: lists with a set of fixed values that you
specify, and lists that are drawn from a linked table. In the next section, you’ll learn
how to create the first type. Then, in Chapter 5, you’ll graduate to the second.

NOTE The only data types that support lookups are Short Text and Number.

Creating a Simple Lookup with Fixed Values

Simple lookups make sense if you have a simple, short list that’s unlikely to change.
The state prefix in an address is a perfect example. In this case, there’s a set of just
50 two-letter abbreviations (AL, AK, AZ, and so on).

To try out the process in the following list of steps, you can use the Bachelors table
included with the online examples for this chapter (look for the DatingService.accdb
database file). Or, you can jump straight to the completed lookup by checking out
the DatingServiceLookup.accdb file:

1. Open the table in Design view.

If you’re using the DatingService.accdb example, then open the Bachelors table.
2. Find the field where you want to add the lookup.

In the Bachelors table, it’s the State field.
3. Make sure your field has the correct data type.

Short Text and Number are the most common data types that you’ll use in
conjunction with the lookup feature.

4. From the data type list, choose Lookup Wizard.

This action doesn’t actually change your data type. Instead, it tells Access you
want to run the Lookup Wizard based on the current data type. When you
select this option, the first step of the Lookup Wizard appears (Figure 4-17).
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-
Lookup Wizard

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

() Iwant the lookup field to get the values from another table or
query.

@ I will type in the values that T want.

I}
[}
)

FIGURE 4-17

First you choose the source of your lookup: fixed
values or data from another table.

5. Choose “l will type in the values that | want.”

Page 180 describes your other choice: drawing the lookup list from another table.

6. Click Next.

The second step of the wizard gives you the chance to supply the list of values
that should be used, one per row (Figure 4-18). In this case, it’s a list of abbre-
viations for the 50 U.S. states.

You may notice that you can supply multiple columns of information. For now,
stick to one column. You'll learn why you may use more on page 180.
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-
Lookup Wizard FIGURE 4-18
What values do you want to see in your lookup field? Enter the number of columns you want This IOOkUp includes the abbreviations for all the
in the list, and then type the values you wantin each cell. American states. This list is unlikely to change in
To adjust the width of a column, drag its right edge to the width you want, or double-dick the the near future, so it’s safe to hardcode this rather
right edge of the column heading to get the best fit. than store it in another table
Mumber of columns: Il_
Call -
AL
AK
AS
AZ
AR
cA
o] -
Cancel ] [ < Back |i Mext = 1 [ Einish
i ey

7. Click Next.
The final step of the Lookup Wizard appears.
8. Choose whether you want the lookup column to store multiple values.

If you allow multiple values, then the lookup list displays a checkbox next to
each item. You can select several values for a single record by choosing more
than one item.

m Once you configure a field to allow multiple values and you save your table, you can’t back out.
Access won't let you modify the field’s Allow Multiple Values setting to convert it back to a single-value field.

In the State field, it doesn’t make sense to allow multiple values—after all, a
person can physically inhabit only one state (discounting the effects of quantum
teleportation). However, you can probably think of examples where multiple
selection does make sense. For example, in the Products table used by Inter-
national Cinnamon, a multiple-value lookup would let you create an order for
more than one product. (You’ll learn more about multiple-value selections and
table relationships in Chapter 5.)

9. Click Finish.

Switch to Datasheet view (right-click the tab title, and then choose Datasheet
View), and then save the table changes. Figure 4-19 shows the lookup in action.
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= Bachelors \, *|  FIGURE 4-19
1D - | FirstName - LastName - HeightlnFeet - City - | StateOrProv - When you move to a field
L 2 J‘I’;h . S":th_ A UMD . Y that has a lookup, you'll see a
7 Elbara Zahari 6.10 New Yor U down-pointing arrow on the
8 Hans Vanderlay 4.60 Toronto IN U . . . .
right side. Click this arrow, and
9 Roy Sacamato 5.50 New York 1A U . .
- Ks a drop-down list appears with
10 Randy Dorkavikin 5.70 Plank 4 I ibilities. Ch
11 Rick MacDougal 6.10 New York KY J @ ytt)ur'posstl ‘tl ! ’teS'th ‘f),ojs
12 Ernestp Sacamato 5.91 MNew York LA A one o fnsert it into the rieia.
13 Hank Andersen 5.90 Washington ME y
18 Noah Hudson 6.02 Vanier mi U
19 Stanley Rialti 5.30 Littleton v y
20 Zack Sabadash 5.85 MNew York NN U
21 Dan Yu 6.30 Aurora MS U
* (New) 5.90 New York MO v
MT
NE
NV -
Record: W 1ofi2 L Search 4 [
UP TO SPEED
Creating a Lookup That Uses Another Table
In the lookup example in this chapter, you created a lookup fields (either in the same table, or in different tables). That
list that’s stored as part of your field settings. This is a good beats endless copy-and-paste operations.

approach, but it’s not the best solution. A much more flexible .
approach is to store the lookup list in a separate table.

It lets you store extra information. For example, maybe
you want to keep track of the state abbreviation (for

You'll find several reasons to use a separate table: mailing purposes) but show the full state name (to make
« It lets you add, edit, and remove items, all by simply data entry easier). You'll learn how to perform this trick
editing the lookup table. Even if you think you have a set on page 180.

of fixed, unchanging values, it’sa good idea to considera  Table-based lookups are a little trickier, however, because
separate table. For example, the set of state abbreviations  they involve a table relationship: a link that binds two tables
in the previous section seems unlikely to change—but  together and (optionally) enforces new restrictions. Chapter
what if the dating service goes international, and you  5is all about relationships, which are a key ingredient in any
need to add Canadian provinces to the list? practical database.

+ It lets you reuse the same lookup list in several different

Adding New Values to Your Lookup List

When you create a lookup that uses fixed values, the lookup list provides a list of
suggestions. You can choose to ignore the lookup list and type in a completely
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different value (like a state prefix of ZI), even if it isn’t on the list. This design lets
you use the lookup list as a timesaving convenience without limiting your flexibility.

In many cases, you don’t want this behavior. In the Bachelors table, you probably
want to prevent people from entering something different in the State field. In this
case, you want the lookup to be an error-checking and validation tool that actually
stops entries that don’t belong.

Fortunately, even though this option is mysteriously absent in the Lookup wizard,
it’s easy enough to add after the fact. Here’s what to do:

1. In Design view, go to the field that has the lookup.
2. Inthe Field Properties section, click the Lookup tab.

The Lookup tab provides options for fine-tuning your lookup, most of which
you can configure more easily in the Lookup wizard. In the Row Source box,
for example, you can edit the list of values you supplied. (Each value is on the
same line, in quotation marks, separated from the next value with a semicolon.)

3. Set the “Limit to List” property to Yes.
This action prevents you from entering values that aren’t in the list.
4. Optionally, set Allow Value List Edits to Yes.

This action lets people modify the list of values at any time. This way, if some-
thing’s missing from the lookup list, you can add it on the fly (Figure 4-20).

~ StateOrProv - FIGURE 4-20

1L t If you set Allow Value List Edits to Yes, an icon appears
ik ol under the lookup list when you use it (left). Click this
i t fE i M icon to opep an E.dit Lis't Items windovy (right) where
i you can edit the items in the lookup list and change the

L Type each item on a separate line:
Ky L - - default value.
LA al ™

T
ME ] 1R
MD \ VT
VA

A i WA
Mi oC
MN L Wy L

I WI = ‘
MS WY
MO . | -
MT Default Value: E’
NE ok ][ canca |
NV -

A" -
i#
Edit List Items
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CHAPTER

5

Linking Tables with
Relationships

isolation with real-world databases. Real databases have their tables linked

T he tables you've seen so far lead lonely, independent lives. You don't find this
together in a web of relationships.

Suppose you set out to build a database that can manage the sales of your custom
beadwork shop. The first ingredient is simple enough—a Products table that lists
your merchandise—but before long you'll need to pull together a lot more informa-
tion. The wares in your Products table are sold in your Orders table. The goods in
your Orders table are mailed out and recorded in a Shipments table. The people in
your Customers table are billed in your Invoices table. All these tables—Products,
Orders, Shipments, Customers, and Invoices—have bits of related information. As a
result, if you want to find out the answer to a common question (like, "How much
does Jane Malone owe?" or "How many beaded wigs did we sell last week?"), you'll
need to consult several tables.

Based on what you've learned so far, you already know enough to nail down the
design for a database like this one. But relationships introduce the possibility of
inconsistent information. And once a discrepancy creeps in, you'll never trust your
database the same way again.

In this chapter, you'll learn how to explicitly define the relationships between tables.
This process lets you prevent common errors, like data in different tables that doesn't
sync up. It also gives you a powerful tool for browsing through related information
in several tables.
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M Relationship Basics

One of any database's key goals is to break information down into distinct, manage-
able pieces. In a well-designed database, you'll end up with many tables. Although
each table records something different, you'll often need to travel from one table
to another to get all the information you want.

To better understand relationships (of the nonromantic kind, anyway), consider
an example. The following section demonstrates two ways to add information to
the bobblehead database: one that risks redundant data, and one that avoids the
problem by properly using a relationship.

Redundant Data vs. Related Data

Think back to the Dolls table you created in Chapter 1to store a list of bobblehead
dolls. One of the pieces of information in the Dolls table is the Manufacturer field,
which lists the name of the company that created each doll. Although this seems like
asimple enough detail, it turns out that to properly assess the value of a bobblehead,
you need to know a fair bit more about the manufacturing process. You may want
to know things like where the manufacturing company is located, how longit's been
in business, and if it's had to fight off lawsuits from angry customers.

If you're feeling lazy, you could add all this information to the Dolls table, like so (the
shaded columns are the new ones):

MANUFAC- MANUFACTURER MANUFACTURER MANUFACTURER PURCHASE
ID CHARACTER TURER LOCATION OPENING YEAR LAWSUITS PRICE

MagicPlastic

Your first reaction to this table is probably to worry about the clutter of all these fields.
But don't panic—in the real world, tables must include all the important details, so
they often grow quite wide. (That's rule #3 of data design, from page 92.) So don't
let the clutter bother you. You can use techniques like column hiding (page 102) to
filter out the fields that don't interest you.

Although column clutter isn't a problem, another issue lurks under the surface in this
example—redundant data. A well-designed table should list only one type of thing.
This version of the Dolls table breaks that rule by combining information about the
bobblehead and the bobblehead manufacturer.

This situation seems innocent enough, but if you add a few more rows, things don't
look as pretty:

MANUFAC- MANUFACTURER MANUFACTURER MANUFACTURER PURCHASE

ID CHARACTER TURER LOCATION OPENING YEAR LAWSUITS PRICE
342 | Yoda MagicPlastic China 2008 No $8.99
343 | Dick Cheney Rebobblicans | Taiwan 2010 No $28.75
344 | Tiger Woods | MagicPlastic China 2008 No $2.99
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Once you have two bobbleheads that were made by the same company (in this
case, MagicPlastic), you've introduced duplicate data, the curse of all bad databases.
(You'll recognize this as a violation of rule #4 of good database design, from page
93.) The potential problems are endless:

* |f MagicPlastic moves its plants from China to South Korea, you'll need to update
a whole batch of bobblehead records. If you were using two tables with related
data (as you'll see next), you'd have just one record to contend with.

* |t'salltoo easy to update the manufacturer information in one bobblehead record
but to miss it in another. If you make this mistake, you'll wind up with incon-
sistent data in your table, which is even worse than duplicate data. Essentially,
your manufacturer information will become worthless because you won't know
which record has the correct details, so you won't be able to trust anything.

* If you want to track more manufacturer-related information (like a contact
number) in your database, you'll have to update your Dolls table and edit every
single record. Your family may not see you for several weeks.

* |If you want to get information about manufacturers (but not dolls), you're out
of luck. For example, you can't print a list of all the bobblehead manufacturers
in China (at least not easily).

It's easy to understand the problem. By trying to cram too many details into one
spot, this table fuses together information that would best be kept in two separate
tables. To fix this design, you need to create two tables that use related data. For
example, you could create a Dolls table like this:

ID CHARACTER MANUFACTURER PURCHASE PRICE
342 | Yoda MagicPlastic $8.99

343 | Dick Cheney Rebobblicans $28.75

344 | Tiger Woods MagicPlastic $2.99

And a separate Manufacturers table with the manufacturer-specific details:

ID MANUFACTURER LOCATION OPENING YEAR LAWSUITS
1 MagicPlastic China 2008 No
2 Rebobblicans Taiwan 2010 No

This design gives you the flexibility to work with both types of information (dolls and
manufacturers) separately. It also removes the risk of duplication. The savings are
small in this simple example, but in a table with hundreds or thousands of bobblehead
dolls (and far fewer manufacturers), the difference is dramatic.

Now, if MagicPlastic moves to South Korea, you need to update the Location field for
only one record, rather than for many instances in an overloaded Dolls table. You'll
also have an easier time building queries (Chapter 6) that combine the information
in neat and useful ways. (For example, you could find out how much you've spent
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on all your MagicPlastic dolls and compare that with the amounts you've spent for
dolls made by other manufacturers.)

TIP Access includes a tool that attempts to spot duplicate data in a table and help you pull the fields apart
into related tables. (To try it out, choose Database Tools—>Analyze—Analyze Table.) Although it's a good idea
in theory, this tool really isn't very useful. You'll do a much better job of spotting duplicate data and creating
well-designed tables from the start if you understand the duplicate-data problem yourself.

Matching Fields: The Relationship Link

This bobblehead database shows you an example of a relationship. The telltale sign
of a relationship is two tables with matching fields. In this case, the tip-off is the
Manufacturer field, which exists in both the Dolls table and the Manufacturers table.

NOTE In this example, the fields that link the two tables have the same name in both tables: Manufacturer.
However, you don't have to do it this way. You can give these fields different names, so long as they have the
same data type.

Using these linked fields, you can start with a record in one table and look up related
information in the other. Here's how it works:

+ Starting at the Dolls table, pick a doll that interests you (let's say Yoda). You
can find out more information about the manufacturer of the Yoda doll by look-
ing up "MagicPlastic” in the Manufacturers table.

» Starting at the Manufacturers table, pick a manufacturer (say, Rebobblicans).
You can now search for all the products made by that manufacturer by search-
ing for "Rebobblicans” in the Dolls table.

In other words, a relationship gives you the flexibility to ask more questions about
your data and to get better answers.

Linking with the ID Column

In the previous example, the Dolls and Manufacturers tables are linked through
the Manufacturer field, which stores the name of the manufacturing company. This
seems like a reasonable design—until you spend a couple of minutes thinking about
what might go wrong. And database experts are known for spending entire weeks
contemplating inevitable disasters.

Here are two headaches that just may lie in store:

« Two manufacturers have the same company name. So how do you tell which
one made a doll?

« A manufacturer gets bought out by another company and changes its name.
All of a sudden, there's a long list of records to change in the Dolls table.

You might recognize these problems, because they're similar to the challenges you
faced when you tackled primary keys (page 88). As you learned, it's difficult to find
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information that's guaranteed to be unique and unchanging. Rather than risk prob-
lems, you're better off just relying instead on an AutoNumber field, which stores an
Access-generated ID number.

Interestingly enough, you use the same solution when linking tables. To refer to a
record in another table, you shouldn't use just any piece of information—instead, you
should use the unique ID number that points to the right record. Here's a redesigned
Dolls table that gets it right by changing the Manufacturer field to ManufacturerID:

ID CHARACTER MANUFACTURER ID PURCHASE PRICE
342 Yoda 1 $8.99

343 Dick Cheney 2 $28.75

344 Tiger Woods 1 $2.99

If you take a look back at the Manufacturers table (page 163), you can quickly find
out that the manufacturer with the ID value 1is MagicPlastic.

This design is the universal standard for databases. However, it does have two
obvious drawbacks:

* The person adding records to the Dolls table probably doesn't know the ID of
each manufacturer.

* When you look at the Dolls table, you can't tell what manufacturer created
each doll.

To solve both these problems, use a lookup. Lookups show the corresponding
manufacturer information in the Dolls table, and they also let you choose from a
list of manufacturers when you add a record or edit the ManufacturerID field in the
Dolls table. (You saw how to use lookups with value lists on page 156. You'll learn
how to use lookups to bring together related tables, like Dolls and Manufacturers,
on page 180.)

TIP For even more power, you can use a join query (page 227). A join query lets you fill in all the manufacturer
details alongside the doll information so you can view them side-by-side.

The Parent-Child Relationship

No, this isn't a detour into feel-good Dr. Phil psychology. Database nerds use the
labels parent and child to identify the two tables in a relationship and to keep track
of which one’s which.

Here's the analogy. In the real world a parent can have any number of children. How-
ever, a child has exactly one set of parents. The same rule works for databases. In the
bobblehead database, a single manufacturer record can be linked to any number of
doll records. However, each doll record refers to a single manufacturer. So according
to the database world's strange sociology, Manufacturers is a parent table and Dolls
is a child table. They're linked by a parent-child relationship.
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NOTE Don't think too hard about the parent-child analogy. It's not a perfect match with biological reality.
For example, in the bobblehead database, you may create a manufacturer that doesn't link to any dolls (in other
words, a parent with no children). But you still call that record a parent record, because it's part of the parent
table.

It's important to realize that you can't swap the parent and child tables around
without changing your relationship. It's incorrect to suggest that Dolls is the parent
table and Manufacturers is the child table, since that would break the parent-child
analogy: A single doll can't have more than one manufacturer, and a manufacturer
isn't limited to creating a single doll. To prevent problems and all-around fuzzy think-
ing, you need to know exactly which table is the parent and which one is the child.

TIP T you have trouble identifying which table is the parent, there's a simple rule to steer you right. 7he
child table always contains a piece of identifying information from the parent table. In the bobblehead database,
the Dolls table contains the ManufacturerlD field. On the other hand, the Manufacturer table doesn't have any doll
information.

If you have database-savvy friends, you'll hear the term "parent-child relationship”
quite a bit. The same relationship is also called a one-to-many relationship (where
oneis the parent and many represents the children, because a single parent record
in one table can link to several child records in the other). It's the most common rela-
tionship, but not the only one—you'll learn about two other types later in this chapter.

NOTE Relationships are so common in modern-day databases that software like Access is often described
as a relational database management system (RDBMS). A database without relationships is about as common as
an oceanfront resort in Ohio.

M Using a Relationship

The relationship between Dolls and Manufacturers is implicit, which is a fancy way
of saying that you know the relationship exists, but Access doesn't. Database pros
aren't satisfied with this arrangement. Instead, they almost always define their
relationships explicitly. When you create an explicit relationship, you clearly tell
Access how two tables are related. Access then stores the information about that
relationship in the database file.
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You have good reasons to bring your relationships out into the open. Once Access
knows about a relationship, it can enforce better error checking. It can also provide
handy features for browsing related data and editing linked fields. You'll see all these
techniques in the following sections. But first, you need to learn how to define a
relationship.

Defining a Relationship

You can try out the following steps with the Bobblehead.accdb file, which is included
with the online examples for this chapter. It contains the Dolls and Manufacturers
tables, in their original form (with no relationships defined). The Bobblehead-
Relationships.accdb database file shows the final product: two tables with the right
relationship.

Here's what you need to do to set up a relationship:

1. Every relationship links two fields, each in a different table. Your first step
is to identify the field you need to use in the parent table.

In a well-designed database, you use the primary-key field (page 88) in the
parent table. For example, in the Manufacturers table, you use the ID column,
which uniquely identifies each manufacturer.

2. Openthe child table in Design view. (The quickest way is to right-click it in
the navigation pane, and then choose Design View.)

In this example, the child table is Dolls.
3. Create the field you need in the child table if it's not there already.

Each child record creates a link by storing a piece of information that points to
a record in the parent table. You need to add a new field to store this informa-
tion, as shown in Figure 5-1.

NOTE The fields that you link in the parent and child tables must have consistent data types. However, there's
one minor wrinkle. If the parent field uses the AutoNumber data type, the child field should use the Number data
type instead (with a Field Size of Long Integer). Behind the scenes, an AutoNumber and a Long Integer actually
store the same numeric information. But the AutoNumber data type tells Access to fill in the field with a new,
automatically generated value whenever you create a record. You obviously don't want this behavior for the
ManufacturerlD field in the Dolls table.
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= Dolis, 23 FIGURE 5-1
: IFItls] e EotWES Description (Optional) =y the polls table, you need a field that iden-
% |ID AutoNumber .
Character Short Text tifies the manufacturer for that doll. It makes
PurchasePrice Currency sense to add a new field named Manufac-
DateAcquired Date/Time turerlp. Se? the data type to Numper, and
ManufactureriD Number [~] the Field Size to Long Integer, so it matches
- the ID field in the Manufacturers table. After
Field Properties you add this field, you need to fill it with the
General |—|Lookup right information. (Each doll record should
Field Size Lang Integer have the ID number of the corresponding
Format manufacturer.)
Decimal Places Auto
Input Mask
Caption
Default Value The data type determines the kind of values
‘Validation Rule that users can store in the field. Press F1 for
Validation Text help on data types.
Required Mo
Indexed Yes (Duplicates OK}
Text Align General

4. Close both tables.

Access prompts you to save your changes. Your tables are now relationship-
ready.

5. Choose Database Tools—Relationships—Relationships.

Access opens a new tab named Relationships. This tab is a dedicated window
where you can define the relationships between all the tables in your database.
In this example, you'll create just a single relationship, but you can use the Re-
lationships tab to define many more.

Before Access lets you get to work in the Relationships tab, it pops up a
Show Table window for you to choose what tables you want to work with
(see Figure 5-2).

6. Add both the parent table and child table to your work area.

It doesn't matter which one you choose first. To add a table, select it in the list,
and then click Add (or just double-click it).

Access represents each table in the Relationships tab by a small box that lists
all the table fields. If relationships are already defined between these tables,
they'll appear as connecting lines.
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("Show Table [ 9 [ FIGURE 5-2
W You can add as many tables as you want to {he Relationships tab.
But be careful not to add the same table twice (it's unnecessary and
Manufacturers confusmg).
add | [ dose

7. Click Close.

You can now arrange the tables in the Relationships tab (see Figure 5-3). The
Relationships tab shows a database diagram—it's the canvas where you add
relationships by "drawing” them on.

HOME CREATE EXTERMNAL DATA DATABASE TOOLS DESIGN Office Tes... ~ The database diagram on

B H © - <& - s Bobblehead: Database- D:\Deskto...  RELATIONSHIPTOOLS 2 — O X FIGURE 5-3

the Relationships tab lets

|:|[_. L == Hide Tabl
7 X Clear Layout \J oHdeTebie B you drag the tables you've
- 8 Direct Relaticnships .

Edit Relationship Report oW . Close added to any place in the
Relationships Table EEEA” Relationships window. If you have a
—e—— Relstionships “ | database that's thick with

» || == Relationships * | relationships, you can (and
Manufacturers Dolls E ShOUId) grrange them so
- - the relationships are clearly
%D % D .
Manufacturer Character visible. To (emove a.table
g Location PurchasePrice from the d/agram, ”ght'
= OpeningYear DateAcquired click it and then choose
s Lawsuits ManufacturerlD Hide Table. To add another
‘g table, right-click the blank
E space, and then choose
= Show Table to pop up the
Show Table window.
] ] [+]

Ready
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tab. Just right-click the table box and choose Table Design.

TIP

8. To define your relationship, find the field you're using in the child table.
Drag this field to the field you want to link it to in the parent table.

In this case, you're linking the ManufacturerID field in the Dolls table (the child)
to the ID field in the Manufacturers table (the parent). So drag ManufacturerID
(in the Dolls box) over to ID (in the Manufacturers box).

TIP You can drag the other way, too (from the parent to the child). Either way, Access creates the same
relationship.

When you release the mouse button, the Edit Relationships window appears
(see Figure 5-4).

The parent table The child table FIGURE 5-4
- ~ Access is clever enough to correctly identify the parent table (shown in
i lionshi @ ) .
LS el [ER==) the Table/Query box) and the child table (shown in the Related Table/
Table/Qlery: Related Table/Query [ ) Query box) when you connect two fields. Access identifies the field in
Manufacturers Dols E the parent table because it has a primary key (page 88) or a unique
D [=]ManufacturenD | ~ index (page 134). If something isn't quite right in the Edit Relationships
3 —— window, swap the tables or change the fields you're using to create the
= relationship before continuing.
—

[ Cascade Update Related Fields
[ cascade Delete Related Records

Relationship Type: One-To-Many

9. If you want to prevent potential errors, put a checkmark in the Enforce
Referential Integrity option. (It's always a good idea.)

This setting turns on enhanced error checking, which prevents people from
making a change that violates the rules of a relationship (like creating a doll
that points to a nonexistent manufacturer). You'll learn more about referential
integrity and the two settings for cascading changes on page 174. For now, it's
best to switch on the Enforce Referential Integrity option and leave the others
unchecked.

10. Click Create.

This action creates the relationship that links the two tables. It appears in the
diagram as a line (Figure 5-5).
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If you receive an error that says "the database engine could not lock your table USING A
because it is already in use by another person or process,” it means you still RELATIONSHIP
have your table—or a database object that uses your table—open in another

tab. But in order to create a relationship, Access needs exclusive control over

both tables. To fix this problem, cancel the current operation, close all the tabs

except the Relationships tab, and repeat the process starting at step 8.

E A = Bobblehead: Database- D:\Deskto...  RELATIONSHIFTOOLS 2 — [ X FIGURE 5-5
HOME (CREATE EXTERMAL DATA DATABASE TOOLS DESIGM Office Tes.. = Access uses a line to con-
= 5 Clea Layout E Hide Table nect (elateq fields in thg
¥
E’I'/ < Direct Relationships a ;?elaémr;sh/fs(tab) The émly
dit n P ow ose anda infinity (o) symoois
oo CelRelationship Report BB} All Relationships Aty Rces ¥
Relationships Table =2 let you distinguish between
i Tools Relationships ” the "one” and the "many"
» =3 Relationships x side in this one-to-many
Manufacturers Dolls relat{onsh{p. To edit th?
- 1 - relationship, double-click
% D % D . .
Manufacturer Character the fine. 'TO rempve it allto-
g Location PurchasePrice gether, right-click the line,
= OpeningYear DateAcquired and then choose Delete.
g Lawsuits ManufacturerlD
=
2
=
o
=
4 »

TIP If you chose Enforce Referential Integrity (in step 9), Access checks to make sure any existing data in

the table follows the relationship rules. If it finds some that doesn't, it alerts you about the problem and refuses
to continue. At this point, the best strategy is to create the relationship without referential integrity, correct the
invalid data, and then edit the relationship later to turn on referential integrity.

11. Close the Relationships tab.

You can click the X in the tab's top-right corner, or choose Relationship Tools |
Design—Relationships—Close.

When you close the Relationships tab, Access asks whether you want to save
its layout. Access is really asking you whether you want to save the relationship
diagram you've created. Whether or not you choose to save, the relationship
remains in the database, and you can use it in the same way. The only differ-
ence is whether you'll be able to quickly review or edit the relationship in the
Relationships tab.

CHAPTER 5: LINKING TABLES WITH RELATIONSHIPS 171



USING A
RELATIONSHIP

If you choose to keep the relationship diagram, the next time you switch to the
Relationships tab (by choosing Database Tools—Relationships—Relationships),
you see the same arrangement of tables. This feature is handy.

If you choose not to keep the relationship diagram, it's up to you to recreate the
diagram next time by adding the tables you want to see and arranging them
in the window (although you won't need to redefine the relationships). This
process takes a little more work.

TIP Many database pros choose to save their database diagram, because they want to see all their relation-
ships at once in the Relationships tab, just the way they left them. However, real-world databases often end up
with a tangled web of relationships. In this situation, you may choose not to save a complete diagram so you can
focus on just a few tables at once.

Editing Relationships

The next time you want to change or add relationships, you'll follow the same path
to get to the Relationship window (choose Database Tools—Relationships—Relat
ionships).

Every database can store a single relationship diagram. If you chose to save the
relationship diagram for your tables (in step 11 in the previous section), the tables
will appear automatically, just as you left them. If you want to work with tables that
aren't in any relationships yet, you can add them to the diagram by right-clicking
anywhere in the blank area, and then choosing Show Table.

If you chose not to save your relationship diagram, you can use a few shortcuts to
put your tables back on display:

» Drag your tables right from the navigation pane, and then drop them in the
Relationships tab.

» Choose Relationship Tools | Design—Relationships—All Relationships to show
all the tables that are involved in any relationships you've created previously.

« Add a table to the diagram, select it, and then choose Relationship Tools |
Design—Relationships—Direct Relationships to show the tables that are linked
to that table.

You can also use Relationship Tools | Design—Relationships—Clear Layout to
remove all the tables from the current relationship diagram. This way, you have a
clear surface and can add back just a few select tables. Clearing the layout doesn't
remove the underlying table relationships; they remain even though they aren't on
display in your diagram.

As you already know, you can use the Relationships tab to create new relationships.
You can also edit the relationships you've already created. To do so, right-click the
line that represents the relationship, and then choose Edit Relationships. (This takes
some deft mouse clicking; if you don't see the Edit Relationships option in the menu,
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you've missed the line.) To remove a relationship, right-click the relationship line,
and then choose Delete.

NOTE Usually, you edit a relationship to change the options for referential integrity, which you'll learn about
in the next section.

Referential Integrity

Now that you've gone to the work of defining your relationship, it's time to see what
benefits you've earned. As in the real world, relationships impose certain restrictions.
In the database world, these rules are called referential integrity. Taken together,
they ensure that related data is always consistent.

NOTE Referential integrity comes into action only if you switched on the Enforce Referential Integrity option
(page 170) for your relationship. Without this detail, you're free to run rampant and enter inconsistent information.
(There is, however, one situation where you may want to switch if off; see the box on page 174.)

In the bobblehead example, referential integrity requires that every manufacturer
you refer to in the Dolls table must exist in the Manufacturers table. In other words,
there can never be a bobblehead record that points to a nonexistent manufacturer.
That sort of error could throw the hardiest database software out of whack.

To enforce this rule, Access disallows the following three actions:
« Adding a bobblehead that points to a nonexistent manufacturer.

» Deleting a manufacturer that's linked to one or more bobblehead records. (If
that record were removed, you'd be left with a bobblehead that points to a
nonexistent manufacturer.)

* Updating a manufacturer by changing its ID number, so it no longer matches
the manufacturer ID in the linked bobblehead records. (This updating isn't a
problem if you use an AutoNumber field, because you can't change AutoNumber
values once you've created the record.)

NOTE If you need to add a new doll made by a new manufacturer, you must add the manufacturer record
first, and thenadd the doll record. There's no problem if you add manufacturer records that don't have correspond-
ing doll records—after all, it's perfectly reasonable to list a manufacturer even if you don't have any of the dolls
they've made.

Along with these restrictions, Access also won't let you remove a table if it's in a
relationship. You need to delete the relationship first (using the Relationships win-
dow) and then remove the table.
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FREQUENTLY ASKED QUESTION

Switching Off Referential Integrity

Are there any situations where you don't want to enforce
referential integrity?

In most cases, referential integrity is the ultimate database
safety check, and no one wants to do without it—especially
if the database includes mission-critical information for your
business. Remember, referential integrity prevents only
inconsistent data. It still lets you leave a field blank if there's
no related record that you want to link to.

The only time you may decide to dodge the rules of referential
integrity is when you're using partial copies of your database.

Consider an extremely successful pastry sales company with six
locations. When a customer makes an order at your downtown
location, you add a new record in the Orders table and fill in the
CustomerID (which links to a full record in the Customers table).
But here's the problem: The full customer record may not be in
your copy of the database—instead, it's in one of the databases
at another site, or at company headquarters. Although the
link in the Orders table is valid, Access assumes you've made
a mistake because it can't find the matching customer record.

In this situation, you may choose to turn off referential integrity

S0 you can insert the record. If you do, be sure to enter the
linked value (in this case, the CustomerID) very carefully to
avoid errors later on.

This situation usually happens in a large business that's using
the same database at different sites.

I BLANK VALUES FOR UNLINKED RECORDS

It's important to realize that there's one operation you can perform that doesn’t
violate referential integrity: creating a bobblehead that doesn't point to any manu-
facturer. You do this by leaving the ManufacturerID field blank (which database nerds
refer to as a null value). The only reason you'll leave the ManufacturerID field blank is
if the manufacturer record doesn't exist in your database, or if the information doesn't
apply. Perhaps the bobblehead wasn't created by any manufacturer but was created
by an advanced space-faring alien race and left on this planet for you to discover.

If this blank-value back door makes you nervous, you can stop it. Just set the Required
field property (page 130) on the ManufacturerID field in the Dolls table. This set-
ting ensures that every bobblehead in your Dolls table has legitimate manufacturer
information. This technique is important when related information isn't optional.
A sales company shouldn't be able to place an order or create an invoice without
linking to the customer who made the order.

I CASCADING DELETES

The rules of referential integrity stop you cold if you try to delete a parent record
(like a manufacturer) that other child records (like dolls) link to. However, there's
another option—and it's much more drastic. You can choose to blow away all related
child records whenever you delete a parent. For example, this would let you remove
a manufacturer and wipe out all the dolls that were produced by that manufacturer.
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m (ascading deletes are risky. It's all too easy to wipe out way more records than you intend,
and if you do, there's no going back. Even worse, the Undo feature can't help you reverse this change. So proceed

with caution.

To turn on this option, you need to switch on the Cascade Delete Related Records
setting when you create your relationship (Figure 5-4). You can also modify the

relationship later on to add this setting.

Once you've switched on this option, you can try it by deleting a manufacturer, as

shown in Figure 5-6.
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Microsoft Access

&) FIGURE 5-6

: ips that specify ing deletes are about to cause 1 record(s) in this table, along with related records In this example, the
L e Dolls-Manufacturers rela-
Are you sure you want to delete these records? ﬁonship uses the (asfade
% | [ me | [ hbew Delete Related Records
Was this information helpful? Setting- When VOU delete
a manufacturer, Access

warns you that you'll
actually end up deleting
every linked doll record.

WORD TO THE WISE

Use Cascading Deletes with Care

(ascade Delete Related Records is the nuclear option of da-
tabases, so think carefully about whether it makes sense for
you. This setting makes it all too easy to delete records when
you should really be changing them.

If you're dropping a customer from your customer database, it
doesn't make sense to remove the customer's payment history,
which you need to calculate your total profit. Instead, you're
better off modifying the customer record to indicate that this
record isn't being used anymore. You could add a Yes/No field
named Active to the customer record, and set this field to No

to flag customer accounts that aren't currently in use, without
removing them.

Also keep in mind that cascading deletes are just a convenience.
They don't add any new features. If you don't switch on Cascade
Delete Related Records, you can still remove linked records,
as long as you follow the correct order. If you want to remove
a manufacturer, start by removing any linked bobbleheads,
or by changing those bobbleheads to point to a different
manufacturer (or have no manufacturer at all) by modifying
the ManufacturerID values. Once you've taken this step, you can
delete the manufacturer record without a problem.

I CASCADING UPDATES

Access also provides a setting for cascading updates. If you switch on this feature
(by going to the Edit Relationships window, and then choosing Cascade Update
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Related Fields), Access copies any change you make to the linked field in the parent
record to all the children.

With the bobblehead database, a cascading update lets you change the ID of one
of your manufacturers. When you change the ID, Access automatically inserts the
new value into the ManufacturerlID field of every linked record in the Dolls table.
Without cascading updates, you can't change a manufacturer's ID if there are linked
doll records.

Cascading updates are safer than cascading deletes, but you rarely need them. That's
because if you're following the rules of good database design, you're linking based
on an AutoNumber ID column (page 83). Access doesn't let you edit an AutoNumber
value, and you don't ever need to. (Remember, an AutoNumber simply identifies a
record uniquely, and it doesn't correspond to anything in the real world.)

On the other hand, cascading updates come in handy if you're working with a table
that hasn't been designed to use AutoNumber values for links. If the Dolls and Manu-
facturers table were linked based on the manufacturer name, you need cascading
updates—it makes sure that child records are synchronized whenever a manufacturer
name is changed. Cascading updates are just as useful if you have linked records
based on Social Security numbers, part numbers, serial numbers, or other codes
that aren't generated automatically and are subject to change.

Navigating a Relationship

Relationships aren't just useful for catching mistakes. Relationships also make it
easier for you to browse through related data. In Chapter 6, you'll learn to create
search routines that pull together information from related tables (page 227). But
even without this technique, Access provides some serious relationship mojo in the
datasheet.

Here's how it works. If you're looking at a parent table in the datasheet, you can
find the related child records for any parent record by clicking the + box at the left
of the row (Figure 5-7).

ﬂ Manufacturers

2 FIGURE 5-7

ID - | Manufacturer - Location - OpeningYea - Lawsuits - Clicktc Curious to find out what dolls
* 1 Fictional Industries Korea 2009 ] you have from MagicPlastic? Just
®' 2 Hobergarten New York 1999 (=] click the plus box (circled).
3 MagicPlastic China 2010 O
4 All Dolled Up China 2012 ¥
® 5 Rebobblicans Taiwan 2005
* (New) O

Record: 4 4 3 of5

[ Search 4 3
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This drops a subdatasheet into view, which shows just the related records (Figure USING A
5-8). You can use the subdatasheet to edit the doll records here in exactly the same RELATIONSHIP
way as you would in the full Dolls datasheet. You can even add new records.

The Dolls subdqtashegt FIGURE 5-8
The Manufacturers Datasheet for MagicPlastic )
The Subdatasheet is really
B i < a filtered version of the
I anufacturers .
- - - - ordinary Dolls datasheet.
ID » | Manufacturer ~| Location - OpeningYea - | Lawsuits ~ Clicktc
o . It shows only the records
[+ 1 Fictional Industries Korea 2009 [:J .
that are linked to the
* 2 Hobergarten New York 1999 [
. - * manufacturer you chose.
| 3 MagicPlastic China 2010 O] The subdatasheet has al
4 D - Character  ~ PurchasePrice - DateAcquired = Click to Add ~ thesu d ',3S ee tt,asa
2 [ $8.95 2/a/2013 'e same view settings
0/ Yoda $3.99 3/18/2013 (like font, colors, column
12 Tiger Woods $2.99 3/19/2013 order) as the datasheet
*| (New) for the related table.
+ 4 All Dolled Up China 2012
& 5 Rebobblicans Taiwan 2005 )
* (New) [
Record: H <[1of3 | » » b | 1 Search

TIP You can open as many subdatasheets as you want at the same time. The only limitation is that the

records in a subdatasheet don't show up if you print the datasheet..

A parent table may be related to more than one child table. In this case, Access gives
you a choice of what table you want to use when you click the + box. Imagine you've
created a Customers table that's linked to a child table of customer orders (Orders),
and a child table of billing information (Invoices). When you click the + box, Access
doesn't know which table to choose, so it asks you (see Figure 5-9).
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rIn sert Subdatasheet m\ FIGURE 5-9
[Tables | Queries [ Both | When Access doesn't know which table to use as a subdatasheet,
it lets you pick from a list of all your tables. In this case, only two
il choices make sense. Choose Orders to see the customer's orders,
Invoices ; or Invoices to see the customer's invoices. When you select the
1 appropriate table in the list, Access automatically fills in the linked
OrderStatus fields in the boxes at the bottom of the window. You can then click
ProductCategories X
Products 0K to continue.
Suppliers
Link Child Fields: | CustamerD =
Link Master Fields: |1D =]
l QK I [ Cancel ]

UL You have to choose the subdatasheet you want to use only once. Access remembers your setting and

always uses the same subdatasheet from that point on. If you change your mind later on, you'll need to tweak
the table settings, as described in the box on page 179.

As you create more elaborate databases, you'll find that your tables are linked to-
gether in a chain of relationships. One parent table might be linked to a child table,
which is itself the parent of another table, and so on. This complexity doesn't faze
Access—it lets you drill down through all the relationships (see Figure 5-10).
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The Orders  The OrderDetalls  gigURE 5-10
subdatasheet for subdatasheet for ]
The Customers Datasheet Lisa Limone Order #2  There are two relation-
ships at work here.
:‘.—, Re[atlonsh!ps- ij Customers | x Customers is t.he RETEHt
D -| FirstName -| LastName - ClicktoAdd - of Orders (which lists all
& 3 Patrick Persuasion the orders a CUStom?r
# 4 Cheung Tzu has placed). Orders is the
= 5 Lisa e parent of OrderDetails
D - DatePlaced - StatusD - Click to Add " (which lsts the individual
= 7] 18-Jan-13 Shipped items in each order). By
L D = ProductiD = Price - Quantity - digging through the
13/ Chocolate Jasmine Tea levels, you can see what
14 Maple Magic each customer bought.
* (New)
+ 1 10-Apr-13 New
* (New) 31-Jan-13 New
# 6 Tara Firma
[+ 7 Melissa Hancock
& 8 Maya MacDonald
& 9 Toby Grayson
# 10 Otis Randawa
# 11 Stanley Lem
£ 12 Glenn Gould
* {New)
Record: M 4 |1of2 [ = Search «] e

POWER USERS’ CLINIC

Changing Subdatasheet Settings

You can tweak a few more details that affect how subdata-
sheets are shown for your table. To show these settings,
switch your table to Design view. Then, choose Table Tools |
Design—Show/Hide—>Property Sheet (assuming the Property
Sheet isn't currently visible). This action shows the Property
Sheet box at the right side of the window.

The Property Sheet has a collection of miscellaneous settings
that apply to your whole table. Here are the ones that relate
to subdatasheets:

+ Subdatasheet Name. The linked table used for the
subdatasheet. If you have several linked tables, you may
choose to adjust this to the one you want to work with.

Or set it to "(Auto)" so that Access prompts you for the
subdatasheet you want to use the next time you click the
+hox, as shown in Figure 5-/.

Subdatasheet Height. Sets the height, in inches, given to
the subdatasheet to display its data. If all the related rows
don'tfitinto this space, you'll need to scroll through them.
The standard setting is 0, which allows the subdatasheet
to take as much space as it needs.

Subdatasheet Expanded. Lets you choose whether the
subdatasheets should start off hidden until you click the
+hox (the default setting), or automatically expand when
you open the table (choose Yes).
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Lookups with Related Tables

So far, you've seen how relationships make it easier to review and edit your records.
But what about when you add your records in the first place? Relationships are
usually based on an unhelpful AutoNumber value. When you create a new doll, you
probably won't know that 3408 stands for Bobelle House O’ Dolls. Access stops you
from entering a manufacturer ID that isn't linked to anyone, but it doesn't help you
choose the ID value you want.

Fortunately, Access has a technique to help you. In the previous chapter, you learned
about lookups, a feature that provides you with a list of possible values for a column
(page 155). When creating a lookup, you can supply a list of fixed values, or you can
pull values from another table. You could create a lookup for the ManufacturerID field
in the Dolls table that uses a list of ID values drawn from the Manufacturers table.
This type of lookup helps a bit—it gives you a list of all the possible values you can
use—but it still doesn't solve the central problem. Namely, the befuddled people
using your database won't have a clue what ID belongs to what manufacturer. You
still need a way to show the manufacturer name in the lookup list.

Happily, lookup lists provide just this feature. For this trick, you create a lookup
that has more than one column. One column holds the information (in this case,
the manufacturer name) that you want to display to the person using the database.
The other column has the data you want to use when a value is picked (in this case,
the manufacturer ID).

NOTE Access is a bit quirky when it comes to lookups. It expects you to add the lookup, and then the
relationship. (In fact, when you set up a lookup that uses a table, Access creates a relationship automatically.) So
if you've been following through with the examples on your own, you'll need to delete the relationship between
the Dolls and Manufacturers tables (as described on page 172) before you go any further.

The following steps show how you can create a lookup list that links the Dolls and
Manufacturers tables:

1. Open the child table in Design view.
In this example, it's the Dolls table.

2. Select the field that links to the parent table, and, in the Data Type column,
choose the Lookup Wizard option.

In this example, the field you want is ManufacturerID.

3. Choose "l want the lookup column to get values from another table or
query" and then click Next.

The next step shows a list of all the tables in your database, except the current
table.

4. Choose the parent table, and then click Next.
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In this case, you're after the Manufacturers table. Once you select it and move
to the next step, you'll see a list of all the fields in the table.

5. Add the field you use for the link and another more descriptive field to the
list of Selected Fields (Figure 5-17). Click Next to continue.

In this case, you need to add the ID field and the Manufacturer field.

rLookupWizard FIGURE 5-11
Which fields of Manufacturers contain the values you want included The secret to QOOd IOOkuP Is gemng two pieces
- in your lookup field? The fields you select become columns in your of information: the primarv key (,'n this case, the
lookup field. ' - . .

ID field) and a more descriptive value (in this
case, the manufacturer's name). The ID field is the
piece of information you need to store in the doll
record, while the Manufacturer field is the value
you'll show in the lookup list to make it easier to
) choose the right manufacturer.

Available Fields: Selected Fields:

[ Cancel ] [ < Back ][ Next > ]

TP some cases, you might want to use more than one field with descriptive information. For example,
you might grab both a FirstName and LastName field from a FamilyRelatives table. But don't add too much
information, or the lookup list will become really wide in order to fit it all in. This looks a bit bizarre.

6. Choose a field to use for sorting the lookup list (Figure 5-12), and then
click Next.

In this example, the Manufacturer field is the best choice to sort the list.
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rLookupWizard ) FIGURE 5-12

What sort order do you want for the items in your list box? It's important to sort the Ioakup /iSf, so that the
person using it can find the right item quickly.

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

Ascending

Cancel ] [ < Back ][ Mext = ] Fiish

7. The next step shows a preview of your lookup list (Figure 5-13). Make sure
the "Hide key column” option is selected, and then click Next.

Although the primary key field has the value that links the two tables together,
it doesn't mean much to the person using the database. The other, descriptive
field is more important.

(LOOkUPWiZEVd FIGURE 5-13
Here, the lookup list shows the manufacturer

name (the Manufacturer field) and hides th
To adjust the width of @ column, drag its right edge to the width you want, or double-lick the ame ( e Manulacture . € d) and hides the
right edge of the column heading to get the best fit. manufacturer ID (the ID field).

How wide would you like the columns in your lookup field?

Hide key column (recommended)

Manufacturer
All Dolled Up
Fictional Industries
Hobergarten
MagicPlastic
Rebobblicans

Cancel ] [ < Back ][ Mext = ][ Einish
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8. Choose a name for the lookup column. USING A
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Usually, it's clearest if you keep the name of the field that uses the lookup—in
this case, ManufacturerlID.

The final step also gives you two additional options:

« Allow Multiple Values. If you turn on this option, the lookup list shows a
checkbox next to each item, so that you can pick several at once. (In this
example, you can create a doll that has more than one manufacturer.) You'll
learn more about the Allow Multiple Values option on page 188.

« Enable Data Integrity. This choice plays the same role as the Enforce Ref-
erential Integrity setting in the Relationships tab. If you turn it on, Access
prevents you from violating the rules of referential integrity (like creating
a doll that points to a nonexistent manufacturer). You can also choose a
suboption called Cascade Delete, which matches the Cascade Delete Re-
lated Records setting you learned about earlier (page 174).

9. Click Finish.

Now, Access creates the lookup for the field and prompts you to save the table.
Once you do, Access creates a relationship between the two tables you've
linked with your lookup column. Here, Access creates a parent-child relationship
between Manufacturers and Dolls, just as you did yourself at the beginning of
this chapter.

Now, if you switch to the datasheet view of the Dolls table, you can use your lookup
when you're editing or adding records (Figure 5-14).

= Dolis', *| FIGURE 5-14

D - Character ~ |  ManufacturerlD -~ | PurchasePrice - |DateAcquired -

Even though the Dolls table stores an

1 Homer Simpson  Fictional Industries 57.99 1/1/2013 1D value in the ManufactureriD field
SRR HOb?rgme_n $14.99 1/30/2013 behind the scenes, that's not how it
el MagicPlastic 58.95 2/4/2013 appears on your datasheet. Instead,
4 James loyce Hobergarten| $14.99 3/3/2013
5 Jack Black All Dolled Up $3.45 3/3/2013 you see the relatedmanuchturer
7 The Catin the Hat | Fictional Industries 43,77 ajajo01z| "ame (both onscreen and in any

10 Yoda $8.99 3/18/2013 printouts you make). Even better,

11 Dick Cheney MagicPlastic $28.75 3/19/2013 if you need to add a new record

12 Tiger Woods Rebobblicans $2.99 3/19/2013|  OF change the manufacturer that's

*| (New) assigned to an existing one, you can
pick the manufacturer from the list

Record: M 4 |4 of 9 oMK Search F] y byname.
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FREQUENTLY ASKED QUESTION

Refreshing a Lookup

| just added a record, but it doesn't appear in my lookup.
Why not?

Access fills in your lookup lists when you first open the table.
For example, when you open the Dolls table, Access gets a
list of manufacturers ready to go. However, sometimes you
might have both the table that uses the lookup and the table
that provides the lookup data open at the same time. In this
situation, the changes you make in the table that provides the
lookup won't appear in the table that uses the lookup.

To see how this works, open both the Dolls and Manufacturers
tables at once. (They'll appear in separate tabs.) In the Manu-
facturers table, add a new manufacturer. Now, switch back
to the Dolls table and try using the ManufacturerID lookup.
You'll notice that the lookup list doesn't show the new record.

Fortunately, there's an easy solution. You can tell Ac-
cess to refresh the lookup list at any time by choosing
Home—Records—Refresh All. Try that out in the Dolls table,
and you'll see the updated list of manufacturers appear in

the lookup.

¥ More Exotic Relationships

As you've learned, a one-to-many (a.k.a. parent-child) relationship that links a single
record in one table to zero, one, or more records in another table is the most com-
mon relationship. A single manufacturer could be linked to one bobblehead, several
bobbleheads, or no bobbleheads at all.

Along with one-to-many relationships, there are two subtly different types of re-
lationships: one-to-one relationships and many-to-many relationships. You'll learn
about both in the following sections.

One-to-One Relationship

A one-to-one relationship links one record in a table to zero or one record in another
table. People sometimes use one-to-one relationships to break down a table with
lots of fields into two (or more) smaller tables.

A Products table may include detailed information that describes the product and its
price, and additional information that describes how the product is built. This infor-
mation is important only to the people in the engineering department, so you may
choose to splititinto a separate table (named something like ProductsEngineering).
That way, sales folks don't need to see engineering information when they're making
an order. Other times, you might break a table into two pieces because it's simply
too big. (Access doesn't let any table have more than 255 fields.) For more detail on
when to (and when not to) use a one-to-one relationship, see the box on page 186.
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You create a one-to-one relationship in the same way you create a one-to-many MORE EXOTIC
relationship—by dragging the fields in the Relationships tab (Figure 5-15). The only RELATIONSHIPS
difference is that the linked fields in both tables need to be set to prevent dupli-

cates. This way, a record in one table can (at most) be linked to a single record in

the other table.

NOTE A field prevents duplicates if it's set as the primary key for a table (page 88), or if it has an index
that prevents duplicates (page 134).

:.“; Relationships\"-._ x FIGURE 5-15
Products ProductsEngineering Whe(v you link two fields that don't allow .
7o 1 1 7o duplicates (and you have the Enable Referential
Title ManufacturingMet Integrity option switched on), Access realizes
Price Plant that you're creating a one-to-one relationship.
Description BuildCost Access places the number 1at each side of
the line to distinguish it from other types of
relationships. In this example, the ID column

in the Products table and the ID column in the

e ProductsEngineering table are both primary

1 ' keys of their respective tables, so there's no way
to link more than one record in ProductsEngi-
neering to the same record in Products.

When you create a design like the one shown in Figure 5-15, make sure that the ID
column is not configured to be an AutoNumber field in both tables. Otherwise, Ac-
cess will try to generate a new AutoNumber when you insert the first record and
when you insert the second, linked record.

If you want to use an AutoNumber ID field (and there's no reason you shouldn't), use
it in the parent table. In this example, the Products table contains the AutoNumber
ID. The ID field in the ProductsEngineering table uses the Number data type. That
way, each record in the ProductsEngineering table can link itself to a record in the
Products table using a matching ID value.
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WORD TO THE WISE

Approach One-to-One Relationships with Caution

One-to-one relationships are extremely rare in Access. Usually, table in a different, more secure database file.
features like column hiding (page 102) and queries (Chapter6) . yoy have a table that stores huge amounts of data, like
are better choices if you want to see only some of the fields an Attachment field (page 80) with large documents. In
inatable. this case, you might get better performance by splitting
Splitting a table into two pieces complicates the design of your the table. You might even choose to put one half of the
database, and you'd generally do it only if you have other rea- table in a separate database (page 642).
sons to separate the tables. Some possible examplesinclude: . some of the data in your table is optional. Rather than
+ The two parts of the table need to be placed in separate include a lot of blank fields, you can pop it into a separate
databases (page 642) so that different people can copy table. If you don't need to include this information, you
them to separate computers and edit them independently. don't need to add a record to the linked table.

* You want to stop prying eyes from seeing sensitive data.  If you don't have these requirements, you're better off creating
One way to do this is to put the information that should  asingle large table.
be secure into a separate table, and to put that separate

Many-to-Many Relationship

A many-to-many relationship links one or more records in one table to one or more
records in another table. Consider a database that tracks authors and books in
separate tables. Bestselling authors seldom stop at one book (so you need to be
able to link one author to several books). However, authors sometimes team up on
a single title (so you need to be able to link one book to several authors). A similar
situation occurs if you need to put students into classes, employees into committees,
or ingredients into recipes. You can even imagine a situation where this affects the
bobblehead database, if more than one manufacturer can collaborate to create a
single bobblehead doll.

Many-to-many relationships are relatively common, and Access gives you two ways
to deal with them.

I JUNCTION TABLES

Junction tables are the traditional approach for dealing with many-to-many relation-
ships, and people use them throughout the database world (including in industrial-
strength products like Microsoft SQL Server). The basic idea is that you create an
extra table that has the sole responsibility of linking together two tables.

Eachrecord in the junction table represents a link that binds together a record from
each table in the relationship. In the books and authors database, a single record in
the junction table links together one author with one book. If the same author writes
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three books, you need to add three records to the junction table. If two authors work
on one book, you need an additional record to link each new author.

Suppose you have these records in your Authors table:

ID FIRST NAME LAST NAME
10 Alf Abet

n Cody Pendant

12 Moe DelLawn

And you have these records in your Books table:

ID TITLE PUBLISHED
402 Fun with Letters January 1, 2013
403 How to Save Money by February 24, 2011

Living with Your Parents

404 Unleash Your Guilt May 5, 2012

Here's the Authors_Books table that binds it all together:

ID AUTHOR ID BOOK ID
1 10 402
2 n 403
3 12 403
4 n 404

Authors_Books is a junction table that defines four links. The first record indicates
that author #10 (Alf Abet) wrote book #402 (Fun with Letters). As you traverse the
rest of the table, you'll discover that Cody Pendant contributed to two books, and two
authors worked on the same book (How to Save Money by Living with Your Parents).

TIP The junction table often has a name that's composed of the two tables it's linking, like Authors_Books.

The neat thing about a junction table is that it's actually built out of two one-to-many
relationships that you define in Access. In other words, the junction table is a child
table that has two parents. The Authors table has a one-to-many relationship with
the Authors_Books table, where Authors is the parent. The Books table also has
a one-to-many relationship with Authors_Books, where Books is the parent. You
can define these two relationships in the Relationships tab to make sure referential
integrity rules the day (Figure 5-16).

Although junction tables seem a little bizarre at first glance, most database fans
find that they quickly become very familiar. As with the one-to-many relationships
you used earlier, you can create lookups for the AuthorID and BookID fields in the
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Authors_Books table. However, you'll always need to add the Authors_Books record
by hand to link an author to a book.

:.“?[ Relationsh

ips

*

FIGURE 5-16

The many-to-many relationship
between Authors and Books is really
two one-to-many relationships that

Authors

Authors_Books
¥ D

Books

2 7D
_/_ Firsthame
- LastName involve the Authors_Books table.
Once you've defined these relation-

AuthorlD
BookID

R0
Title

Published

ships, you can't link to an author or
book that doesn't exist, and can't

delete an author or book that has a
record in the Authors_ Books table.

I MULTI-VALUE FIELDS

For most of database history, junction tables were the only option for many-to-many
relationships. But to support its SharePoint integration features (Chapter 22), Access
added another approach, called multi-value fields.

As its name suggests, a multi-value field can store more than one value. This capacity
neatly solves the problem of many-to-many relationships. The trick is to configure
the linked field in the child table as a multi-value field. Reconsider the authors and
books example. Without the junction table, you'd need to add an AuthorID column
to the Books table to indicate which author wrote a given book:

ID TITLE PUBLISHED AUTHOR ID
402 Fun with Letters January 1, 2013 10
403 How to Save Money February 24, 2011 n
by Living with Your
Parents
404 Unleash Your Guilt May 5, 2012 n

But an ordinary field holds a single value. Thus, this table can indicate only one of
the two authors for book #403.

However, if you change AuthorID to allow multiple values, you can enter a list of
authors, like this:

AUTHOR ID

PUBLISHED

How to Save Money February 24, 2011 1,12
by Living with Your

Parents
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Behind the scenes, a multi-value field actually uses a junction table. However, Ac-
cess hides that detail from you, which makes it a bit easier to link related records.

To create a multi-value field, you need to use a lookup. As you've already seen (page
183), you can choose to turn on this option in the last step of the Lookup wizard.
Alternatively, if you already have a lookup in a field, you just need to make one minor
modification. Open the table in Design view, choose the field that has the lookup
(like ManufacturerlD), and then, in the Field Properties section, click the Lookup tab.
Look for the Allow Multiple Values property, and change it from No to Yes.

m Once you change your field to support multiple values, you can't switch back, even if you
haven't added more than one value to the field in any record.

Figure 5-17 shows a multi-value lookup list in action.

= Dolls’, 23 FIGURE 5-17
D - Character = | PurchasePrice - | ManufacturerlD - |DateAcquirg This lookup list uses checkboxes, because
1 Homer Simpson $7.99 Fictional Industries 1/1/ it's on a multi-value field. You can select
: Edfjm"an Foe 5;::; Hobergarten lﬁi’: several values for a single record by
] lames loyce $14.58 ] AllDolledUp | 3/3/ fheFk/ng more tﬁan one item. So you can
C . indicate that a single doll was created by a
5 Jack Black 53.45 || B Fictional Industrie 3/3/. two-manufacturer partnership.
7 The Cat in the Hat $3.77 ||[C] Hobergarten 3/3/ .
10 Yoda 53.99 MagicPlastic 3/18/
11 Dick Cheney $28.75 ||[C] Rebobblicans 3/19/
12 Tiger Woods $2.99 3/19/
* | (New)
Record: M4 4 |3 of9 oMK Search 4 3

Multi-value fields cause headaches if you want to transfer your database to SQL
Server (as described in Chapter 21), because SQL Server doesn't support them. So
if there's a possibility that you'll need to share your database with lots of people
(say, in a large company), and you might move your data to a high-powered SQL
Server database someday, avoid multi-value fields.
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FREQUENTLY ASKED QUESTION

Dealing with Many-to-Many Relationships

Which approach is better: junction tables or multi-value fields?

Most database purists will stick with junction tables for years
to come. They're accepted, established, and don't hide your
database's inner workings. Junction tables are particularly
useful if you want to add extra bits of information about the
relationship between these two tables. Suppose you create
a Students_Classes table to keep track of the classes every
student is taking at a popular school. In the Students_Classes
table, you could insert additional fields like EnrolimentDate,
ConfirmationLetterSentDate, and PrerequisitesChecked.

On the other hand, junction tables have a downside—you can't

need to open the Authors_Books table, and add a new record
there that maps this book to an author. (You can use lookups
in the Authors_Books table to make this process easy, but it
still requires a separate step.) But if the Books table includes a
multi-value Authors field, you can add the book and assign all
the authors in one step, which is more convenient.

If you've decided to go with junction tables and you want to
make your life a bit easier, Access has a great solution. You
can build a customized form that deals with more than one
table at once. You can create a form that lets the person using
the database insert a record in the Books and Authors_Books

tables at the same time. Best of all, your form can make it look
like there's only one table involved. You'll learn how to pull
this trick off in Part Four.

work with them as easily in the datasheet. If your database
uses the Authors_Books junction table, you need to edit at
least two tables just to add one new book to your system. First,
you need to insert a record into the Books table. Then, you

M Relationship Practice

Every database designer needs to see the world in terms of tables and relationships.
Savvy database designers can quickly assess information and see how it's related.
With this ability, they can build just the right database for any situation.

The following sections provide two scenarios that help you practice more realistic
relationship building. Both databases used in these scenarios are available with the
samples for this chapter, and they'll turn up again in the following chapters, when you
start to build more sophisticated database objects like queries, reports, and forms.

The Music School

Cacophoné Studios runs a medium-sized music school. They have a fixed series of
courses in mind, and a roster of teachers that can fill in for most of them. They also
have a long list of past and potential customers. Last year, a small catastrophe hap-
pened when 273 students were crammed into the same class and no teacher was
assigned to teach it. (Next door, a class of 14 had somehow ended up with three
instructors.) They're hoping that Access can help them avoid the same embarrass-
ment this time around.
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TIP Want to play along with Cacophoné Studios? Try to make your own list of possible tables and their

relationships before reading ahead.

I IDENTIFYING THE TABLES

Every business is a little different, and it would take a long, detailed analysis to get
the perfect table structure for Cacophoné Studios. However, even without knowing
that much, you can pick out some fairly obvious candidates:

» Teachers. A table to store a list of all the teachers on their roster, complete
with contact information.

» Students. A table to store all class-goers past, present, and potential. You don't
need to distinguish between these different groups of people in the Students
table—instead, you can sort out the current students from the others by looking
for related data (namely, their class enrollments). So you can keep things simple
in the Students table, and just store name and contact information.

* Classes. A table to store the classes that Cacophoné Studios is running. This
table should include the class name, date it starts, date it ends, maximum en-
rollment number, and any other key information.

NOTE Course requirements are stored using a multi-value lookup field named PreviousClassRequirements.
This field contains the ID values of each required class. (In other words, every record in the Classes table has the
nifty ability to point to other classes in the same table.)

Cacophoné Studios will certainly want many more tables before long. But these
tables are enough to get started.

I IDENTIFYING THE RELATIONSHIPS

It's fairly easy to pick out the relationships you need. Students take classes. Teachers
teach classes. This suggests two relationships—one between Students and Classes,
and one between Teachers and Classes.

But there's a bit of a hitch. Cacophoné Studios certainly doesn't want to stop a single
student from taking more than one class, so you'll need a many-to-many relationship
between the two tables. And even though Cacophoné Studios plans to have only
one teacher in each class, they want to keep open the possibility that two or more
teachers might co-teach. So Teachers and Classes are also locked in a more complex
many-to-many relationship. To support these two relationships, you can create two
junction tables, named Students_Classes and Teachers_Classes (respectively).

Figure 5-18 shows a snapshot of this arrangement.

RELATIONSHIP
PRACTICE
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NOTE

Each record in the Students_Classes table represents a student enrollment in a class. You may want
to add some additional fields to Students_Classes to track information like the enrollment date, an enroliment
discount you might have offered for early booking, and so on.

I GETTING MORE DETAILED

Cacophoné Studios is off to the right start, but there's a lot more they still need to
think about. First of all, each time they offer a class, they need to create a separate
record in the Classes table. This method makes sense, but it causes a potential prob-
lem. That's because when a class (like Electro-Acoustic Gamelan) ends, it's usually
offered again in a new session, with new students. Although this is a whole new class,
it has some information in common with the previous class, like the description, fee,
course requirements, and so on.

To deal with this requirement, you need to create another table, named ClassDe-
scriptions. The ClassDescriptions record should have all the descriptive information
for a class. The Classes record represents a single, scheduled session of a particular
class. That way, the school can offer the same class multiple times without confusion.

To make this design work, each record in Classes links to a single record in Class-
Descriptions. There's a one-to-many relationship between ClassDescriptions (the
parent table) and Classes (the child table), as shown in Figure 5-19.
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Cacophoné Studios also needs to think about the sticky financial side of things. Each
time they put a student in a class, they need to collect a set fee. Each time they as-
sign a teacher to a class, they need to pay up.

Two tables can fill in these details: TeacherPayments and StudentCharges. Obvi-
ously, these tables need relationships—but maybe not the ones you expect. You
may assume that you should link the StudentCharges record directly to the records
in the Students table. That linking makes sense, because you need to know which
student owes money. However, it's also important to keep track of what the money
is for—namely, the class that the student is paying for. In other words, every record
in StudentCharges needs to link to both the Students and the Classes table.

But there's an easier approach. You can save some effort by linking the Stu-
dentCharges table directly to the Students_Classes table. Remember, each record
in Students_Classes has the student and class information for one enroliment. Every
time you add arecord in Students_Classes, you need to add a corresponding charge
in StudentCharges. One record in the Students_Classes table should link to exactly
one record in the StudentCharges table. A similar relationship exists between the
Teachers_Classes and TeacherPayments tables. Figure 5-20 shows the whole she-
bang (not including the ClassDescriptions table shown in Figure 5-19).

TIP Remember, to create a one-to-one relationship, you need to use a primary key or an index that doesn't
allow duplicates (page 134). In this example, you need to add a no-duplicates index to the Student_ClassesID field
in the StudentCharges table and to the Teacher_ClasseslD field in the Teacher-Payments table. These indexes make
sure that students get charged only once for each class they take and that teachers get only a single payment for
each class they teach.
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FREQUENTLY ASKED QUESTION

Printing Your Relationship

Why is the File— Print command disabled when I'm looking
at the Relationships tab?

Once you've created your relationships, you might want to have
a printed copy at your fingertips. You can't print the contents
of the Relationships tab directly, but you can convert the tab
datainto a report, which is a specialized database object that
lets you create a printout whenever you want. (You'll learn
how to create reports in Part Three.)

To create a report for your relationships, first arrange all the
tables to your liking in the Relationships tab. Then, choose
Relationship Tools | Design—Tools—>Relationship Report. A

preview window appears, which looks more or less the same
as the current contents of the Relationships tab. You can then
choose File—Print to send it to the printer.

When you close the relationship report, Access asks you if you
want to save it permanently in your database. Usually, you
won't bother, because you can easily regenerate the report
whenever you need it. However, if you have a complex data-
base and you want to print several different diagrams (each
showing a different group of relationships), you may decide
to save your relationship report for later use. You'll learn more
about reports in Chapter 10.

This database has quickly become quite sophisticated. And Cacophoné Studios
probably isn't done yet. (For example, it'll more than likely want a table to track
student payments.) As with most realistic databases, you can keep adding on new
tables and relationships endlessly.
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The Chocolate Store

A sales database that stores the products, customers, and orders for a company
that sells something is one of the most common databases. In fact, this pattern
turns up so often that it's worth looking at a quick example. As you'll see, a few
basic principles apply to every sales-driven business, whether the business is selling
collectible books or discount pharmaceuticals.

In this example, you'll meet Boutique Fudge, a mail-order company that sells deca-
dent treats to a large audience of chocolate-crazed customers. Their daring chefs
are always innovating, and they need a better way to manage their ever-growing
catalog of chocolate goodness. They also need a way to keep track of customers
and the orders they make.

I THE PRODUCT CATALOG AND CUSTOMER LIST

Even though you don’t know much about Boutigue Fudge, you can already think
of a few key tables that it'll need. To put anything up for sale, they should have the
following tables:

* Products lists the sinful chocolate delicacies they have for sale. This table re-
cords the name, description, and price of each item available. A few optional
details also make sense—for example, why not keep track of the current stock
using two numeric fields (UnitsinStock and UnitsOnOrder) and a Yes/No field
(named Discontinued) to identify products that aren't available any longer?

NOTE In many databases, you can't delete old information. A company like Boutique Fudge can't simply
delete old products from their catalogs, because these products might be linked to old orders. Also, it makes
sense to keep historical information to allow data analysis. (Boutique Fudge could use a query to uncover the
top-selling products in 1999 and could then check if declining cocoa levels are linked to sales dropping.) For this
reason, you need tricks like the Discontinued field. When you list the products for sale, you can leave out all the
discontinued ones, using the filtering skills you picked up on page 107.

* ProductCategories organizes products into a few descriptive groups. That way,
customers can browse just the products in the category they want (whether it's
Beverages, Candies, Chocolate, or Personalized Choco-wear).

« Customers holds the list of chocoholics who have signed up to make an order.
You need all the customary information here, like customer names, shipping
information, and billing information.

TIP Many companies let customers supply multiple shipping addresses and credit cards. If you allow this
flexibility, you'll need (surprise) more tables. You could create a table of CustomerCreditCards. Every record in
Customers could then link to one or more records in CustomerCreditCards. Boutique Fudge takes the easy way
out and stores a customer credit card and address directly in the Customers table.

So far, there's only one relationship at work: a one-to-many relationship between
ProductCategories and Products. Figure 5-21 shows this design.

RELATIONSHIP
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Discontinued
PartMumber
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4 »

I ORDERING PRODUCTS

It doesn't matter how fancy your sales database is—if it doesn't have a way for
customers to order the items they're interested in, Boutique Fudge will run out of
money fast.

Database newbies often make the mistake of assuming that they can use one table
to store order information. In truth, you need two tables:

» Orders records each order a customer places. It links to the customer who made
the order and adds information like the date the order was placed.

* OrderDetails lists the individual items in an order. Each record in the OrderDe-
tails table includes the ID of the product that was ordered, the number of units
ordered, and the price at which they were ordered.

Because the average order includes more than one item, a single record in the Or-
ders table is usually linked to multiple records in the OrderDetails table (as shown
in Figure 5-22). This setup may sound a bit awkward (because it means you'll need
to create a batch of new records for just one order), but the process doesn't have
to be that difficult. Access has two features that help out: the subdatasheet feature
you've already seen (Figure 5-23) and the forms feature (Chapter 12).
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Notice in Figure 5-22 that the OrderDetails table stores the price of each ordered
item. This system may seem to violate the redundant data rule. After all, the product
prices are always available in the Products table. However, product prices change,
and companies offer discounts. For those reasons, it's absolutely essential that you
keep track of the price of an item when it was ordered. Otherwise, you'll have to
guess how much each customer owes you.

NOTE Database nerds call this sort of information poini-in-time data, because it varies over time.
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You should also notice that the Orders table doesn't store the total cost of the order.
That's because the total cost is simply the sum of all the ordered items. If you stored
a total cost, you'd open up the possibility of inconsistent data—in other words, you've
got a problem if the order total you store doesn't match the cost of all the items.
(This is a situation where database pros often bend the rules. Despite the potential
problems, they may decide to store the order total to save time and simplify queries.)

You still have more work to do before Boutique Fudge can become a true database-
driven company. For example, you'll probably need to create a Shipments table that
tracks orders that it's mailed and a Payments table that makes sure customers pay
up. Conceptually, there's nothing new here, but the more tables you add, the more
complex your databases become. Now that you know the basics of relationships
and good table design, you can stay cool under the pressure.
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CHAPTER

6

Queries That
Select Records

n a typical database, with thousands or millions of records, you may find it quite a
chore finding the information you need. In Chapter 3, you learned how to go on the
hunt using the tools of the datasheet, including filtering, searching, and sorting. At
first glance, these tools seem like the perfect solution for digging up bits of hard-to-
find information. However, there’s a problem: The datasheet features are temporary.

To understand the problem, imagine you’re creating an Access database for a mail-
order food company named Boutique Fudge. Using datasheet filtering, sorting,
and column hiding, you can pare down the Orders table so it shows only the most
expensive orders placed in the past month. (This information is perfect for targeting
big spenders or crafting a hot marketing campaign.) Next, you can apply a different
set of settings to find out which customers order more than five pounds of fudge
every Sunday. (You could use this information for more detailed market research,
or just pass it along to the Department of Health.) But every time you apply new
datasheet settings, you lose your previous settings. If you want to jump back and
forth from one view to another, you need to painstakingly reapply all your settings.
If you’ve spent some time crafting the perfect view of your data, this process adds
up to a lot of unnecessary extra work.

The solution to this problem is to use queries: readymade search routines that you
store in your database. Even though the Boutique Fudge company has only one
Orders table, it may have dozens (or more) queries, each with different sorting and
filtering options. If you want to find the most expensive orders, you don’t need to
apply the filtering, sorting, and column hiding settings by hand—instead, you can
just fire up the MostExpensiveOrdersLastMonth query, which pulls out just the
information you need. Similarly, if you want to find the fudge-aholics, you can run
the LargeRepeatFudgeOrders query.
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Queries are a staple of database design. In this chapter, you'll learn all you need to
design and fine-tune basic queries.

M Query Basics

As the name suggests, queries are a way to ask questions about your data, like which
products net the most cash, where do most customers live, and who ordered the
monogrammed toothbrush? Access saves each query in your database, like it saves
any other database object. Once you’ve saved a query, you can run it anytime you
want to take a look at the live data that meets your criteria.

A query’s central ability is its amazing ability to reuse your hard work. Queries also
introduce some new features that you don’t have with the datasheet alone:

* Queries can combine related tables. This feature is insanely useful because
it lets you craft searches that take related data into account. In the Boutique
Fudge example, you can use this feature to create queries that find orders with
specific product items or orders made by customers living in specific cities. Both
these searches need relationships, because they branch out past the Orders
table to take in information from other tables (like Products and Customers).
You'll see how this works on page 227.

* Queries can perform calculations. The Products table in the Boutique Fudge
database lists price information, along with the quantity in stock. A query can
multiply these details, and then add a column that lists the calculated value
of the product you have on hand. You'll try this trick in Chapter 7 (page 237).

* Queries can perform summaries. To analyze large chunks of data, you can
group together rows with similar information. You can group all the orders by
customer to find out who is spending the most. Or you can group orders by
products, to have a quick line-by-line list that compares the sales of Thermo-
Nutcular Fudge against Vanilla Bean Dream. You’ll learn this technique in
Chapter 8 (page 266).

* Queries can automatically apply changes. If you want to find all the orders
made by a specific person and reduce the cost of each one by 10 percent, a
query can apply the entire batch of changes in one step. This action requires
a different type of query, an action query, which you’ll consider in Chapter 9.

In this chapter, you’ll consider the simplest and most common type of query: the
select query, which retrieves a subset of information from a table. Once you’ve
retrieved this information, you can print or edit it using a datasheet, the same way
you work with with a table.
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M Creating Queries

Access gives you three ways to create a query:

* The query wizard gives you a quick-and-dirty way to build a simple query.
However, this option also gives you the least control.

TIP Y you decide to use the query wizard to create your query, then you'll probably want to refine your
query later on using Design view.

* Design view offers the most common approach to query building. It provides
a handy graphical tool that you can use to perfect any query.

* SQL view gives you a behind-the-scenes look at the actual query command,
which is a piece of text (ranging from one line to more than a dozen) that tells
Access exactly what to do. The SQL view is where many Access experts hang
out—and though it seems intimidating at first glance, it’s actually not that dif-
ficult to decipher (as you’ll see on page 219).

Creating a Query in Design View

The best starting point for query creation is the Design view. The following steps
show you how it works. (To try this yourself, you can use the BoutiqueFudge.accdb
database that’s included with the downloadable samples for this chapter.) The final
result—a query that gets the results that fall in the first quarter of 2013—is shown
in Figure 6-6.

Here’s what you need to do:
1. Choose Create—Queries—Query Design.

A new design window appears, where you can craft your query. But before you
get started, Access pops open the Show Table window, where you can choose
the tables that you want to work with (Figure 6-1).

CREATING
QUERIES
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2. Select the table that has the data you want, and then click Add (or just
double-click the table).
In the Boutique Fudge example, you need the Orders table.
Access adds a box that represents the table to the design window. You can
repeat this step to add several related tables, but for now stick with just one.
3. Click Close.
The Show Table dialog box disappears, giving you access to the Design view
for the query.
4. Select the fields you want to include in your query.

To select a field, double-click it in the table box (Figure 6-2). Take care not to
add the same field more than once, or that column shows up twice in the results.
If you're using the Boutique Fudge example, make sure you choose at least the
ID, DatePlaced, and CustomerlD fields.

You can double-click the asterisk (*) to choose to include all the columns from
a table. However, in most cases, it’s better to add each column separately. Not
only does this help you more easily see at a glance what’s in your query, but it
also lets you choose the column order and use the field for sorting and filtering.
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These are three other
fields in your query

TIP A good query includes only the fields you absolutely need. Keeping your query lean ensures it’s easier
to focus on the important information (and easier to fit your printout on a page).

5. Arrange the fields from left to right in the order you want them to appear
in the query results.

When you run the query, the columns appear in the same order as they’re listed
in the column list in Design view. (Ordinarily, this system means the columns
appear from left to right in the order you added them.) If you want to change
the order, all you need to do is drag (as shown in Figure 6-3).
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6. If youwantto hide one or more columns, clear the Show checkbox for those
columns.

Ordinarily, Access shows every column you’ve added to the column list. How-
ever, in some situations you want to work with a column in your query, but not
actually display its data. Usually, it’s because you want to use the column values
for sorting or filtering.

7. Choose a sort order.

If you don’t supply a sort order, you’ll get the records right from the database
in whatever order they happen to be. This convention usually (but not always)
means the oldest records appear first, at the top of the table. To sort your table
explicitly, choose the field you want to use to sort the results, and then, in the
corresponding Sort box, choose a sorting option. In the current example, the
table is sorted by date in descending order, so that the most recent orders are
first in the list (Figure 6-4).

TIP You can sort based on several fields. The only trick is that your columns need to be ordered so that the
first sorting criterion appears first (leftmost) in the column list. Use the column-rearranging trick from step 5 to
make sure you’ve got it right.
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8. Set your filtering criteria.

Filtering (page 107) is a tool that lets you focus on the records that interest you
and ignore all the rest. Filtering cuts a large swath of data down to the informa-
tion you need, and it’s the heart of many a query. (You’ll learn much more about
building a filter expression in the next section.)

Once you have the filter expression you need, place it in the Criteria box for the
appropriate field (Figure 6-5). In the current example, you can put this filter
expression in the Criteria box for the DatePlaced field to get the orders placed
in the first three months of the year:

>=#1/1/2013# And <=#3/31/2013#

You aren’t limited to a single filter—in fact, you can add a separate filter expres-
sion to each field. If you want to use a field for filtering but don’t want to display
it in the results, then clear the Show checkbox for that field.
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TIP

Not comfortable with the >=and <= symbols? You can rewrite the filter in this example using the Between
keyword, like this:

Between #1/1/2013# And #3/31/2013#

The end result is the same—Access gets the order records from the first three months.

9. Choose Query Tools | Design—Results—Run.

Now that you've finished the query, you're ready to put it into action. When you
run the query, you'll see the results presented in a datasheet (complete with
lookups on linked fields), just like when you edit a table. Figure 6-6 shows the
result of the query on the Orders table.

You can switch back to Design view by right-clicking the tab title and then
choosing Design View.
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=5 FirstQuarterOrders_2013 \, B FIGURE 6-6
DatePlaced - - 1D - C_ustomerID - S_tatusID - Here are the results of a query
18-Jan-13 L e Shipped that shows orders placed within
SIRETHE d Gra‘;s‘m Rermmed a specific date range. You can use
15'Mabr'13 5|Randawa In Pmﬁredss the datasheet window to review or
04-Feb-13 JLem Cancelle print your results, or you can edit
* 05-Feb-13 (New) MNew . Lo .
information just as you would in a
table datasheet.
Record: M 1of4 B K Search

NOTE The datasheet for your query acquires any formatting you applied to the datasheet of the underly-
ing table. If you applied a hot-pink background and cursive font to the datasheet for the Orders table, the same
settings apply to any queries that use the Orders table. However, you can change the datasheet formatting for
your query just as you would with a table (see page 98).

10. Save the query.

You can save your query anytime by using the keyboard shortcut Ctrl+S. If you
don’t, Access automatically prompts you to save your query when you close
the query tab (or your entire database). Of course, you don’t need to save your
query. Sometimes you might create a query for a specific, one-time-only task.
If you don’t plan to reuse the query, then there’s no point in cluttering up your
database with extra objects.

The first time you save your query, Access asks for a name. Use the same naming
rules that you follow for tables—refrain from using spaces or special characters,
and capitalize the first letter in each word. A good query describes the view of
data that it presents. One good choice for the example shown in Figure 6-6 is
FirstQuarterOrders_2013.

TIP Remember, when you save a query, you aren’t saving the query resu/ts—you’re just saving the query

design, with all its settings. That way, you can run the query anytime to get the live results that match your
criteria.

Once you’ve created a query, you'll see it in your database’s navigation pane
(Figure 6-7).
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All Access Objects @ «| |All Tables @ «  FIGURE 6-7
Search. Pl |search. o Ordinarily, the navigation pane is set to use Object
2 [= Type viewing mode (left), which puts all tables

-~

FirstQuarterOrders_2013
OrderDetails S

ProductsPurchasedByCustomer
B2 orderDetails : Table

TopSProducts
ﬂ ProductsPurchasedByCustomer

- %Stz::;m - in a group named Tables and all queries in a

B orders group named Queries. However, if you click the
= OrderStatus 1 i ERR down-pointing arrow in the top-right corner of
BH productCategories & Customerrders the navigation pane, you’ll see a menu with more
BH Products B ProductsPurchasedByCustomer viewing options. Choose Tables and Related Views,
B suppliers Orders A and each query will appear under the table that it
P " BH orders: Table uses (right). If a query uses more than one table,
T £ CheapskateCustomers the same query appears in more than one group in
§ & CustomerOrders the navigation pane. For more information about
; EustomerOrdery e the different viewing modes of the navigation

E3d DetailedProducts = =

@ 3 ProdudsPurchasedByCustomer bane, see page 460.

=

=

=

TopProducts

- OrderStatus 2 |+

TIP You can get this completed example, along with all the queries shown in this chapter, from the Missing
(D page at www.missingmanuals.com/cds/access2013mm. Most of the queries, including FirstQuarterOrders_2013,
are in the Boutique Fudge database.

You can launch the query anytime by double-clicking it. Suppose you’ve created a
query named TopProducts that grabs all the expensive products in the Products
table (using the filter criteria >50 on the Price field). Every time you need to review,
print, or edit information about expensive products, you run the TopProducts query.
To fine-tune the query settings, right-click the query in the navigation pane, and
then choose Design View.

Access lets you open your table and any queries that use it at the same time; they
all appear in separate tabs. However, you can’t modify the design of your table until
you close all the queries that use it.

If you add new records to a table while a query is open, the new records don’t au-
tomatically appear in the query. Instead, you’ll need to run your query again. The
quickest way is to choose Home—Records—Refresh—Refresh All. You can also close
your query and open it again, or switch to Design view and then back to Datasheet
view. Access runs your query every time it opens the Datasheet view.

TIP Remember, a query is a view of some of the data in your table. If you edit some of the data in your
query results, Access will change the corresponding records in the underlying table.
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I BUILDING FILTER EXPRESSIONS

The secret to a good query is getting the information you want, and nothing more.
To tell Access what records it should get (and which ones it should ignore), you
need a filter expression.

The filter expression defines the records you're interested in. If you want to find
all the orders that were placed by a customer with the ID 1032, you could use this
filter expression:

=1032

To put this filter expression into action, you need to put it in the Criteria box under
the CustomerlD field.

UP TO SPEED

Don’t Get Confused by Lookups

Lookups change the way values appear on the datasheet. If
you add a lookup on the CustomerlID field in the Orders table,
you don’t see a cryptic number like 1032. Instead, you see some
descriptive information, like the name Hancock, John.

Orders table using a customer name instead of a customer ID,
because you don’t have the ID value handy. In this situation,
you have two choices:

* You can look up the ID value you need in the Customers

table before you start. Then, you can use that value when
you build your query for the Orders table.

However, when you write your filter expression, you need to
remember what information is actually stored in the field.

So the CustomerlD filter expression =/032 works fine, but .
="Hancock, John” doesn’t, because the name information is
actually stored separately. (It’s in the Customers table, not in

the Orders table.)

Sometimes, you really do want to create a filter expression that
uses linked information. You may want to find records in the

You can use a join query to get the name information
from the Customers table, and display it alongside the
rest of your order details. You’ll learn how to perform
this trick on page 227.

Technically, you could just write 71032 instead of =1032, but it’s better to stick to the
second form, because that’s the pattern you’ll use for more advanced filter expres-
sions. It starts with the operator (in this case, the equal sign) that defines how Access
should compare the information, followed by the value (in this case, 1032) you want
to use to make the comparison.

If you’re using a multi-value field (page 188), Access includes the record in the query results if any
value matches your filter. Imagine a Classes table that includes a multi-value InstructorID field (indicating that
more than one teacher can team up to teach the same class). If you write the filter expression =103/ for the
InstructorID field, Access includes any record where instructor 1032 teaches, whether or not other teachers are
also assigned to the class.
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Filter expressions are also called filter conditions—in fact, the two terms are inter-
changeable. This makes sense, because every filter sets out a condition that a record
must match to be included in your results.

If filters seem uncannily familiar, there’s a reason. Filters have exactly the same
syntax as the validation rules you used to protect a table from bad data (page 146).
The only difference is the way Access interprets the condition. A validation rule like
<50 And >10 tells Access a value shouldn’t be allowed unless it falls in the desired
range (10 to 50). But if you pop the same rule into a filter condition, it tells Access
you aren’t interested in seeing the record unless it fits the range. Thanks to this
similarity, you can use all the validation rules you saw earlier (starting on page 149)
as filter conditions.

TIP In Chapter 7, you'll learn how to beef up filter conditions with Access functions.

M GETTING THE TOP RECORDS
If you’re matching text, you need to include quotation marks around your value.
Otherwise, Access wonders where the text starts and stops.

="Harrington Red"

Instead of using an exact match, you can use a range. Add this filter expression to
the OrderTotal field to find all the orders worth between $10 and $50:

<50 And >10

This filter expression actually contains two conditions (less than 50 and greater than
10), which are yoked together by the powerful And keyword. Alternatively, you can
use the Or keyword if you want to see results that meet any one of the conditions
you’ve included. (You can see examples of both on page 153. In Chapter 7, you’ll
consider some more powerful tools for crafting filter expressions.)

Date expressions are particularly useful. Just remember to bracket any hard-coded
dates with the # character. If you add this filter condition to the DatePlaced field, it
finds all the orders that were placed in 2013:

<#1/1/2014# And >#12/31/2012#

This expression works by requiring that dates are earlier than January 1, 2014, but
later than December 31, 2012.

NOTE With a little more work, you could craft a filter expression that gets the orders from the first 3 months
of the current year, no matter what year it is. This trick requires the use of the functions Access provides for dates.
You'll see how to use them on page 256.

In some cases, filters are a bit more work than they should be. Suppose you want to
see the 10 most expensive products. Using a filter condition, you can easily get the
products that have prices above a certain threshold. Using sorting, you can arrange
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easily tell Access to get just 10 records and then stop. QUERIES

In this situation, the query Design view has a shortcut that can help you. Here’s
how it works:

1. Open your query in Design view (or create a new query, and add the fields
you want to use).

This example uses the Products table, and includes the ProductName and Price
fields.

2. Sort your table so that the records you’re most interested in are at the top.

If you want to find the most expensive products, add a descending sort (page
104) on the Price field.

3. Inthe Query Tools | Design—Query Setup—Return box, choose a different
option (Figure 6-8).

The standard option is All, which gets all the matching records. However, you
can choose 5, 25, or 100 to get the top 5, 25, or 100 matching records, respec-
tively. Or, you can use a percentage value like 25 percent to get the top quarter
of matching records.

E A = BoutiqueFudge: Database- D:\DesktophAccess 2. QUERY TOOLS ?2 - 0O X FIGURE 6-8
HOME CREATE EXTERMNAL DATA DATABASE TOOLS DESIGM Office Tester = )
h a S e . e If you don’t see the
— #1 i €= Insert Rows s s p
D 'I' D‘j = +|' Update QD Union |J €= Insert Row: Insert Column b number you want in the
‘ . * A Crosstab (B Pass-Through Delete Rows Delete Columns | L. o
View Run  Select Make Append Show Show/ list, just type it into the
- Table I Delete B¢ Data Definition  Thpe o Builder I Retum: § * Hide- ’
 Results Query Type Query Setup Z N N Return box on your own.
» || = TopsProducts’, 25 x There’s no reason you
100 = )
oroducts o E can tgr‘ab the top 27 most
- 253 expensive products.
%10 All
ProductCategol
ProductMame
Description
2 UnitsinStock
2 UnitsOnarder -
2|+ [
=
T
= Field: |Producthame [ Price E
Table: | Products Products
Sort: Descending
Show:
Criteria:
or.

Form View
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order. To understand why, you need to know a little more about how this feature works. If you tell Access to get
just five records, it actually performs the normal query, gets all the records, and arranges them according to your
sort order. It then throws everything away except for the first five records in the list. If you’ve sorted your list
so that the most expensive products are first (as in this example), you’re left with the top five budget-busting
products in your results.

4. Run your query to see the results (Figure 6-9).

_’E.‘ TopSProducts = FIGURE 6-9
~ ProductName -] price - Here are the top five most
| Mini Chocolate Smurfs $112.00 expensive products,
Gummi Bear Sandwich 5108.99
Coconut Syrup $86.00
ThermoMutcular Fudge 551.66
Maple Magic $48.00
*
Record: M 4 [Lof5 | b M b | ¥ Mo Filte ||Search |
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How Indexes Speed Up Searches

In Chapter 4, you learned about table indexes, and how to
create them. (An indexis a list of all the values in one field, in
sorted order. Next to each value is a pointer to the full record
in the table.)

Indexes have two purposes. First, they can prevent duplicate
values (page 134). Second, they can help Access perform
searches more speedily. Access can often hunt through an
index faster than it can scan an entire table. Not only is the
index physically smaller (because it has the value from only
one field), but it’s also sorted, so Access can skip to the right
place more quickly.

To understand the difference, suppose you ask Access to find
the Bavarian Tart record in the Products table. If you have an
index for the ProductName field, Access can scan the B section
until it finds the right entry, and then jump to the full details.
If you don’t have anindex, Access is forced to search the entire
table, record by record. The table isn’t in any sorted order, so
there’s no telling how long it’ll take before Access stumbles
across the right record.

At first glance, indexes sound tremendously useful, and you'll
be tempted to create them for all your table fields. But indexes
have drawbacks. The more indexes you add, the more work
Access needs to do when inserting and updating records. Each
index also takes up some space. In fact, indexes are a waste of
resources unless you know they’llimprove search performance.

Here are some reasons to consider using an index to improve
performance:

* Your database is huge. If you have only a few hundred
records, Access can almost always scan the entire table
faster than it can use an index, due to the way that hard
drives work. Even if you have thousands of records, Access
can often load the whole shebang into your computer’s
memory, so it doesn’t have to wait for the hard drive to
respond, and all your queries are blisteringly fast.

+ Your search is slow. You have no reason to enhance a
query if it’s already working at top speed. Most Access
fans can search giant databases day after day without
ever having to wait.

+ Thefield youwanttoindexisusedinasearch. Don’tindex
a field unless you’re using it for filtering. If you often
search for asingle, specific customer by looking up the last
name, consider adding an index on the LastName field.

¢ The field you want to index is unique (or close to it). It
makes sense to add an index to the ProductName field
in the Products table, because very few products (if
any) share the same name. On the other hand, it doesn’t
make sense to index the City field in the Customers table,
because many customers live in the same city. As a result,
anindex on the City field would be inefficient, and Access
probably wouldn’t bother to use it at all.

Creating a Simple Query with the Query Wizard

Design view is usually the best place to start constructing queries, but it’s not the
only option. You can use the query wizard to give you an initial boost, and then

refine your query in Design view.

The query wizard works by asking you a series of questions, and then creating the
query that fits the bill. Unlike many of the other wizards in Access and other Office
applications, the query wizard is relatively feeble. It’s a good starting point for query

newbies, but not for an end-to-end performer.

Here’s how you can put the Query Wizard to work:
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Access gives you a choice of several different wizards (Figure 6-10).

MNew Query M FIGURE 6-10
Simple Query Wigard In the first step of the query wizard, you choose from a small
! , Crosstab Query Wizard set of basic query types.

Find Duplicates Query Wizard
Find Unmatched Query Wizard

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

[ OK ] [ Cancel

2. Choose a query type. The Simple Query Wizard is the best starting point
for now.

The query wizard includes a few common kinds of queries. With the exception
of the crosstab query, there’s nothing really unique about any of these choices.
You'll learn to create them all by using Design view:

+ Simple Query Wizard gets you started with an ordinary query, which
displays a subset of data from a table. This query is the kind you created
in the previous section.

* Crosstab Query Wizard generates a crosstab query, which lets you sum-
marize large amounts of data using different calculations. You’'ll build one
of your own on page 270.

* Find Duplicates Query Wizard is similar to the Simple Query Wizard,
except it adds a filter expression that shows only records that share dupli-
cated values. If you forgot to set a primary key or to create a unique index
for your table, this option can help you clean up the mess.

* Find Unmatched Query Wizard is similar to the Simple Query Wizard, ex-
cept it adds a filter expression that finds unlinked records in related tables.
You could use this to find an order that isn’t associated with any particular
customer. You’ll learn how to find unmatched records on page 232.

3. Click OK.

The first step of the query wizard appears.
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For the best control, add the fields one at a time. Add them in the order you
want them to appear from left to right in the query results.

You can add fields from more than one table. To do so, start by choosing one
of the tables, add the fields you want, and then choose the second table and
repeat the process. This process really makes sense only if the tables are related.
You'll learn more on page 227.

rSimpIe Query Wizard FIGURE 6-11
To add a field, select it in the Available Fields list,
and then click the > arrow button (or just double-

Which fields do you want in your query?

You can choose from more than one table or query. click the field). You can add all fields at once by
clicking the >> arrow button, and you can remove

Tables/Queries fields by selecting them in the Selected Fields list
Table: Products [+] and then clicking <. In this example, three fields
Available Fields: Selected Fields: are included in the query.
D ProductMame
ProductCategoryID Description
UnitsOnOrder
Discontinued
PartMumber
SupplierlD

Cancel < Back Mext = ] ’ Einish

5. Click Next.

If your query includes a numeric field, the query wizard gives you the choice of
creating a summary query that arranges rows into groups and that calculates
information like totals and averages. You'll learn about summary queries in
Chapter 8. For now, if you get this choice, choose Detail and then click Next.

The final step of the query wizard appears (Figure 6-12).
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Simple Query Wizard FIGURE 6-12
R D e O f T U In the last step, you choose the name for your
Products Query query, and decide whether you want to see the
Bt results right away or refine it further in Design
view.

That's all the information the wizard needs to create your
query.

Do you want to open the query or modify the query's design?

() Open the query to view information.
(@ Modify the query design.

6. Supply a query name in the “What title do you want for your query?” box.

If you want to fine-tune your query, choose “Modify the query design.” If you’re
happy with what you’ve got, choose “Open the query to view information” to
run the query.

One reason you may want to open your query in Design view is to add filter
conditions (page 211) to pick out specific rows. Unfortunately, you can’t set filter
conditions in the query wizard.

7. Click Finish.

Your query opens in Design view or Datasheet view, depending on the choice you
made in step 6. You can run it by choosing Query Tools | Design—Results—Run.
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Queries on Queries

want to reuse your hard work and simplify complex queries, 0 Create many more related queries.

The examples in this chapter assume you’re creating a query ~ For example, imagine you want to create a query for Boutique
based on a table in your database. But keen eyes may have  Fudge that gets the customers who’ve placed an order in the
spotted a different choice—namely, you can create aquery that  last month and retrieves all their customer information. Based
selects results from another query. If you're creating a query  on that query, you may want to build a more specialized sum-
in the design window, you simply need to use the Queries tab  mary query (page 266) that arranges the customers into groups
of the Show Table window (instead of the Tables tab). If you’re  based on their city and counts how many recent purchasers
creating a query with the wizard, all your queries appear in  you have in each location. You could create a single query
the Tables/Queries list in the first step, along with your tables.  that does both these steps. But by splitting this logic into two
You most often build a query on another query when you pieces, you can easily reuse the first query (recent customers)

Understanding the SQL View

Behind the scenes, every query is actually a text command written in a specialized
language called SQL (Structured Query Language). SQL is a staple of the database
world, and it’s supported in all major database products, albeit with minor varia-
tions and idiosyncrasies.

NOTE Database gurus still argue about whether SQL is pronounced “Es-Cue-EI” (which is historically correct)
or “Sequel” (which is how it’s used in the product name “Microsoft SQL Server”). In this book, we assume you’ll
use the more hip “Sequel.”

As you craft a query in the design window (or using the query wizard), Access
generates a matching SQL command. When you save your query, Access simply
stores the text of this command in your database. That text is all Access needs to
run the query later on.

Most of the time, you won’t spend much time contemplating the SQL that lurks under
your queries’ surfaces. However, in some cases you may want to take a closer look.
Here are some examples:

* You want to perform an action that’s supported by SQL but isn’'t available in
the query designer. Of course, you’ll need to know more than a little about SQL
to edit your command. Later in this chapter, you’ll see how to use SQL view to
create a union query that combines the results from two similar tables.

* You want to learn SQL. That’s a good skill to have if you’re planning a career as a
database administrator, but it’s not really necessary if you’re sticking with Access.

* You want to transplant a command into another type of database. Say you’re
moving databases from Access to a high-powered Oracle database. This job is

CHAPTER 6: QUERIES THAT SELECT RECORDS
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ambitious, and you’ll find that while you can move your data to its new home,
you can’t move other database objects like queries. Instead, you need to take a
closer look at the underlying SQL, which you can use to reconstruct the query
in the new database.

* You're just plain curious. Looking at the SQL for your queries clears up a lot of
the mystery behind how Access works.

* You're a SQL coding genius, and the query designer slows you down.

To take a look at the SQL command for a query, right-click the tab title, and then
choose SQL view. Figure 6-13 shows what you see.

= TopProducts

* FIGURE 6-13

SELECT Products.ID, Products.ProductMame, Products.Description, Products.Price

FROM Products
'WHERE ([(Products.Price]

ORDER BY Products.Price;

Here’s the SQL command for the TopProducts
query, which finds products that cost more than
$50. If you're intimidated, you can jump back
to another view at any time by right-clicking
the tab title, and then choosing Design View or
Datasheet View.

e

> 50])

I ANALYZING A QUERY
Although SQL looks complex at first glance, all queries boil down to essentially the

same ingredients. Consider the query for finding high-priced orders, which looks
like this (with each line numbered for easy reference):

1 SELECT Products.ID, Products.ProductName, Products.Price
2 FROM Products

3 WHERE (((Products.Price)>50))

4 ORDER BY Products.Price;

NOTE Sometimes, Access adds square brackets around field names. That means you might see Products.

[ID] instead of Prodlucts.ID. Both variations are equivalent. However, you need the square brackets if your field
name includes characters that have a specialized meaning in the SQL language, like the space. For example, if
you have field called Product Name, the query must refer to it as Products./Product Name] rather than Product.
Product Name. Access always adds the square brackets when you need them, and it often adds them even when
you don’t.

Here’s a breakdown of the first two lines:

» Line 1 starts with the word SELECT, which indicates it’s a query that selects
records (like all the queries you’ve seen in this chapter).
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After the word SELECT is a comma-separated list of fields that you want to see.
Each field is written out in the long format TableName.FieldName, just in case
you decide to create a query that uses more than one table.

¢ Line 2 starts with the word FROM, which indicates the table (or tables) that
you’re searching. In this case, the Products table has the records you need.

These two lines represent a complete functioning query. However, you’ll often have
more lines that apply filtering settings and sorting:

* Line 3 starts with the word WHERE, which indicates the start of your filter
conditions. In this case, there’s only one—a requirement that the product price
be over $50. If you’ve defined more than one criteria on different fields, you
see them all here, joined together using the AND operator.

NOTE Access goes a little crazy with parentheses in the filter conditions. You could rewrite WHERE (((Prodlucts.
Price)>50)) more simply as WHERE Prodlucts.Price>50. Access uses the parentheses because they make it easier
to sort out complex queries with multiple conditions.

* Line 4 starts with the words “ORDER BY,” which define the sorting order. In this
case, records are sorted from lowest to highest using the value in the Price field.
In the case of a descending sort, you'd see the abbreviation “DESC” after the field
name. If you’re sorting on multiple fields, you see a comma-separated field list.

The command ends with a final semicolon (;). Access doesn’t need this detail,
but it’s a SQL-world convention.

The lesson is that every query you build is shaped out of a few common ingredients,
represented by the SELECT, FROM, WHERE, and ORDER BY sections.

Access keeps all the different views of a query synchronized. If you make a change
to the SQL text and then switch back to the Design view, you then see the newly
modified version of the query (unless you’ve made a mistake, in which case Access
delivers an error message).

To try it out, you can modify the SQL text so it selects an extra column and sorts on
two fields, so products with the same price are arranged alphabetically (the new
parts are highlighted in bold):

SELECT Products.ID, Products.ProductName, Products.Price,Products.Description
FROM Products

WHERE (((Products.Price)>100))

ORDER BY Products.Price,Products.ProductName;

Right-click the tab title, and then choose Design View to see how these changes
appear in the query designer.

CREATING
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I CREATING A UNION QUERY

The query designer doesn’t recognize some rare SQL tricks. You can use them only
by editing the SQL command in SQL view, and once you’ve made the change, you
can’t look at your query in Design view any longer (unless you remove the unsup-
ported change later on).

A union query merges the results from more than one table and then presents them
in a single datasheet. This kind of query doesn’t fully work in the query designer,
but that’s no reason you can’t use it.

Essentially, a union query is composed of two (or more) separate select queries.
The trick is that the results from each select query must have the same structure.
That means you need to retrieve similar columns from each table, in the same order.
Assuming you can meet this standard, all you need to do is add the word “UNION”
between the two queries.

Here’s a union query that presents a list of names drawn from two tables—Custom-
ers and Employees:

SELECT Customers.FirstName, Customers.LastName
FROM Customers

UNION

SELECT Employees.FirstName, Employees.LastName
FROM Employees

This query works even though the structure of the Customers and Employees tables
are different. The important part is that the query results from both tables—in this
case, the FirstName and LastName fields—match up.

NOTE You can create a union query even if the column names differ. In this example, that means that the
query would still work if the columns in the Employees table were F_Name and L_Name. Access simply uses the
column names from the first query when it displays the results in the datasheet.

In this example, when you view the query results, you see a list of customer names
followed by a list of employee names, although you can’t necessarily tell where one
table leaves off and the other begins. You also can’t edit any of the data—union
queries are strictly for reviewing information, not changing it. Access doesn’t let
you edit union queries in the query designer. If you right-click the tab title and then
choose Design View, you wind up in SQL view instead.
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If there are any duplicates in the results, union queries show just one copy. You can change this QUERIES
behavior by replacing UNION with UNION ALL. In the previous example, this step causes a person who’s both an
employee and a customer to show up twice in the combined results.

NOTE

Access puts union queries in the Unrelated Objects section of the navigation pane
and uses a different icon for them than for normal queries (Figure 6-14).

All Access Objects @ « FIGURE 6-14

Search.. el Union queries, like the CustomersAndEmployees query shown here at
=1 suopi =] the bottom of the list, have a different icon in the navigation pane. The
i Hppers two joined circles indicate that more than one set of results are being
Queries -3
shown together.

@ CheapskateCustomers

CustomerOrders

DetailedProducts
FirstQuarterOrders_2013
ProductsPurchasedByCustomer

-

@ TopSProducts
@ TopProducts

() CustomersAndEmployees

Union queries are a good way to link together similar tables that have been separated
for reasons of performance, security, or distribution. (See the box on page 186 for
the different reasons you might split a single set of data into different tables.) Union
queries aren’t a good way to work with parent-child relationships. For this task you
need join queries, which are described in the next section.
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WORD TO THE WISE

Think Twice Before Redesigning Your Tables

Access is surprisingly savvy at keeping track of which queries
use particular tables. This trait becomes important when you
crack openatable in Design mode to change something about
its structure.

Suppose you rename the Orders table to Sales, and the
DatePlaced field to OrderDate. The next time you run the
FirstQuarterOrders_2013 query (Figure 6-6), you find that—
remarkably—it still works. Access knows that the FirstQuar-
terOrders_2013 query dependson the Orders table. When you
change the namesin the table, it adjusts the query accordingly.

Access includes a nifty tool that can look at any database object
you choose, and tell you what other database objects depend
on it. You can use this tool to figure out what queries, forms,
and reports use the Orders table before you change it. To use
this feature, follow these steps:

1. In the navigation pane, select the database object that
you want to examine.

2. Choose Database Tools—Relationships— Object
Dependencies. The Object Dependencies box appears
on the Access window’s right side. (Choose the same

command again when you want to hide it.)

3. In the Object Dependencies box, choose either “Objects
that depend on me” (to see other objects that use this
object) or “Objects that | depend on” (to see all the objects
this object uses).

4. At the top of the Object Dependencies box, click the
Refresh link. The Object Dependencies box lists all the
appropriate objects, divided into categories by type
(Figure 6-15).

Access can’t spot all dependencies, like when you need to
delve into the SQL view to create a query that you can’t build
in Design view. If you create a union query (as in the previous
example), Access isn’t smart enough to figure out which tables
your query depends on. If you redesign those tables, you'll get
an error the next time you run your query, saying that Access
can’t find the correct field or table. (To fix the error, you need
to open your query in SQL view again, and change the field
and table names to their new values.)
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23] - = BoutiqueFudge : Database- DAADesktop\Access 2013\Samples\Chapterd7\Bouti,. 2 — [0 X FIGURE 6-15
HOME CREATE EXTERMNAL DATA DATABASE TOOLS Office Tester ~ Here, the ObJeCi Depen_
2 @ g== [ Database Documenter =| " dencies box analyzes the
i = .D' &= =, W E
o r = Dﬁ S Banazeeformance B @’ Products table. It shows
pact and Visual Run  Relaticnships Object =, Access SharePoint  Add |
Repair Database  Basic Macro Dependencies B0 Analyze Table Database ins - three tables that link to
Tools Macro ~ Relationships Analyze Move Data Add-Ins ~ Produfts, aﬂd fouf que”'es
i @ « . .
All Access Objects Object Dependencies % that use the Products
Search. el table. You can dig deeper
Tables % = Table: Products Refresh into any ObjECt by C/ifkiﬂg
B cCustomers ® (bjects that depend on me
+
T Objects that[ depend on the p/us ( ) bOX next
mp 0“55. + to its name. (Click the
& orderpstais b Ordeetais + next to TopProducts
= orders b EH  ProductCategories to check if any other
B orderstatus b EH  Suppliers database objects use
g ProductCategories “ EUES o that query.) The [gnored
Products ad ocoProducts . P
T suppliers b g PriceTotals gb];ds Sefctt/’,onllsta]l:;he
Queries N b g3 ProductsWithTax ottom or the list. he
2 ChocoProducts P g ProductsWithTaxFormatt (usltomers—AndEmponeeS
A orderot b g Stockvalus union query shows up
H rderiotals .
2 onserTotatopame 4 Forms here, and it tells you that
- rderfotalsivr ‘arameter . .
- None Access has no idea what it
@ PriceTotals depends on
B ProdudsWithTax Help ’
A FroductswithTaxFormatted (= e Things that cause dependencies

I Queries and Related Tables

In Chapter 5, you learned how to split data into fundamental pieces and store it in
distinct, well-organized tables. This sort of design’s only problem is that it’s more
difficult to get the full picture when you have related data stored in separate places.
Fortunately, Access has the perfect solution—you can bring the tables back together
for display using a join.

Ajoinis a query operation that pulls columns from two tables and fuses them together
in one grid of results. You use joins to amplify child tables by adding information
from the parent table. Here are some examples:

* In the bobblehead database, you can show a list of bobblehead dolls (drawn
from the child table Dolls) along with the manufacturer information for each
doll (from the parent table Manufacturers).

* Inthe Cacophoné music school database, you can get a list of available classes,
with instructor information.
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QUERIES AND + Inthe Boutique Fudge database, you can get a list of orders, complete with the
RELATED TABLES details for the customer who placed the order.

NOTE You’ve already learned how to create lookup tables to show just a bit of information from a linked
table. A lookup can show the name of a product category in place of the ID number in the ProductiD field. However,
a join query is far more powerful. It can grab oodles of information from the linked table—far more than you
could fit in a single field.

Figure 6-16 shows how a table join works.

ClassName - | startingDate - |EndingDate - |ID .| FirstName - | LastName -| F|GURE 6-16
Electro-Acoustic Gamelan 1/1/2008 6/3/2008 1 Sander Klaus i
Disharmony 1/3/2008 6/5/2008, spuguaa, 2 Faria PP On its own, the (lasses
Funk 101 1/1/2008 6/3/2008 . 3 Donald Liu table tells you a'bm"t
Classic Djembe 1/1/2008 6/3/2008 E Teachers (table) each class, but it gives
Funk 201 1/4/2008 9/12/2008 . you only the ID of the
Trombone Soul 1/4/2008  9/12/2008 1 assigned instructor. But
Funk 201 1/4/2008  9/12/2008 - Join query Join this table to the

-

Teachers table, and you
can get any other details

Classes (table)

ClassName - | startingDate - |EndingDate - |FirstName - | LastName - from the linked teacher
Electro-Acoustic Gamelan 1/1/2008 6/3/2008 Sander Klaus record—including the first
Disharmony 1/3/2008 6/5/2008 Sander Klaus and last name.

Funk 101 1/1/2008 6/3/2008 Donald Liu
Classic Djembe 1/1/2008 6/3/2008 Faria MacDonald
Funk 201 1/4/2008 9/12/2008 Donald Liu
Trombone Soul 1/4/2008 9/12/2008 Donald Liu
Funk 301 1/4/2008 9/12/2008 Donald Liu

ClassesWithTeachersinfo (query)

UP TO SPEED

Relationships vs. Joins

It’s important to understand the differences between a rela- affect how you enter or edit that information in the
tionship and a query join: underlying tables.

+ Relationship. A permanent link between two tables, which  If you have a relationship in place, Access assumes you want
is stored in your database. When creating a relationship ~ to use a join to link those tables together in a query, which
in the database, you have the option of switching  only makes sense.
on referential integrity, a set of rules that prevents
inconsistent data in related tables (page 173).

+ Join. A query feature that lets you combine related data
from two tables into one set of results. The join doesn’t
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Access makes it remarkably easy to join two tables. The first step is adding both
tables to your query, using the Show Table window. If you’re creating a new query
in Design view, the Show Table window appears right away. If you’re working with
a query you’ve already created, make sure you’re in Design view, right-click the
window, and then choose Show Table.

TIP You can add extra tables to a query without using the Show Table window. All you need to do is drag

the table from the navigation pane and drop it on the query design surface.

If you’ve already defined a relationship between the two tables (using the Relation-
ships window, as described on page 167, or by creating a lookup, as described on
page 180),Access uses that relationship to automatically create a query join. You’'ll see
a line on the diagram that connects the appropriate fields, as shown in Figure 6-17.

5 quent, %|  FIGURE 6-17
c = Access automatically joins the
ustomers L
" CustomerlD field in the Orders table
7D 1 Orders to the ID field in the Customers table,
FirstName * based on the relationship that’s
LastMame || ED defined in the database.
CustomerID
DatePlaced
StatusID
a4 »
Field: =] -
Table:
Sort:
Show: (&) (&) (&) (&)
Criteria:
on
a4 »

If you add two unrelated tables, Access tries to help you out by guessing a relation-
ship. If it spots a field with the same data type and the same name in both tables, it
adds a join on this field. This action often isn’t what you want—for example, many
tables share a common ID field. Also, if you’re following the database design rules
from “Six Principles of Database Design” on page 89, your linked fields have slightly
different names in each table, like ID and Customer|D. If you run into a problem where
Access assumes a relationship that doesn’t exist, just remove the relationship before
adding the join you really want.

If you haven't already defined a relationship between the two related tables, you
probably should, before you create your query (see Chapter 5 for full instructions).
But if for some reason you’ve decided not to create the relationship (perhaps the
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database design was set in stone by another, less-savvy Access designer), you can
manually define the join in the query window. To do so, just drag the linked field
in one table to the matching field in the other table. You can also remove a join by
right-clicking the line between the tables, and then choosing Delete.

Once you have your two tables in the query design window and you’ve defined the
join, you’re ready to choose the fields you want. You can pick fields from both tables.
You can also add filter conditions and supply a sort order, as you would with any
other query. Figure 6-18 shows an example of a query that uses a join, and Figure
6-19 shows that same query in action.

TIP When you have two linked tables, it’s easy to forget what you’re showing. If you join the Orders and

Customers tables, and then select fields from each, what do you end up with: a list of customers or a list of orders?
Easy—you get a list of orders, complete with customer information. Queries with linked tables always act on the
child table and bring in additional information from the parent.

#H CustomerOrders ', X FIGURE 6-18
c E This query shows information from
ustomers
" the Orders and Customers tables.
7m0 L Orders It doesn’t matter whether the first
Firsthame o field is from the Orders or Customers
LastName ¥ ICD tomers table—either way, you’re creating a
Hstomer list of orders with added customer
DatePlaced . . .
StatusD information. Notice how the Table box
(under the Field box) shows which
- table each field comes from.
(K1 Bl
Field: | FirstName IZ| LastName (o] DatePlaced E
Table: | Customers Customers Orders Orders
Sort:
Show:
Criteria:
on
[ ] D]
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= customerorders * FIGURE 6-19
FirstMame - LastMame - ID - | DatePlaced - | StatusiD - You can easily see at a glance who
Stanley tem B e e ordered what. The ID column is the
Toby Grayson 4 31-Jan-13Retumed order ID (although you could display
T_Oby G_rayson 6 03-Nov-13 Sh!ppEd the IDs from both the Customers and
Lisa Limone 2 18-Jan-13 Shipped

; Orders tables).

Otis Randawa 5 15-Mar-13 In Progress
Otis Randawa 8 07-May-13 Mew
Maya MacDonald 3 28-Apr-13 New
Lisa Limone 1 10-Apr-13 New

* (New)

Record: 4 < [1ofad | b M ¥ |Search |

NOTE

When you perform a join, you see repeated information. If you join the Customers and Orders tables,
you see the first and last name of a shopaholic customer appear next to several orders. However, this doesn’t
violate the database rule against duplicate data. Even though the customer details appearin more than one place
in the query results, they’re stored only once in the Customers table.

Remember, when you link a parent and child table with a join query, you're really
performing a query that gets all the records from the child table and then adds extra
information from the parent table. For example, you can use a join query to get a
list of orders (from the child table) and supplement each record with information
about the customer that made the order. No matter how you create the join, you
won’t ever get a list of customers with order information tacked on. That wouldn’t
make sense, because every customer can make multiple orders.

Joins are one of the most useful features in any query writer’s toolkit. They let you
display one table that has all the information you need.

NOTE When using more than one table, there’s always a risk that two tables have a field with the same

name. This possibility isn’t a problem if you don’t plan to show these fields in your query, but it can cause confu-
sion if you do. One way to distinguish between the two fields is to rename one of them in the query datasheet.
You'll learn how to perform this trick with a calculated field on page 237.
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Modifying Information Using a Join Query

You need to be careful when modifying the dataina query that
uses a join. You'll never have a problem if you want to modify
the details from the child table. In the example in Figure 6-19,
it’s easy enough to change the DatePlaced or StatuslD fields
to change the order record.

However, consider what happens if you change one of the
valuesinthe parenttable, like the customer’s first or last name.
Obviously, the same customer information may appear several
times inthe query. (For example, the query in Figure 6-19shows
two orders by a customer named Toby.) If you modify the cus-
tomer name in one place, then Access automatically changes
the information in the Customers table, and then refreshes the

entire query. So, if you change “Toby” to “Tony” in Figure 6-19,
Access refreshes the second and third rows of the datasheet.

A potential problem occurs if you want to change the /ink be-
tween the order record and the customer record. You may want
to edit an order that’s assigned to Toby so that the database
says Lisa made the order. However, you can’t make this change
by editing the FirstName and LastName fields in the query. (If
you do, you'll simply wind up changing Toby’s record in the
Customers table.) Instead, you need to change the CustomerlD
field in the Orders table so that it points to the right person.
In the query shown in Figure 6-19, the CustomerID field isn’t
included, so there’s no way to change the link.

Outer Joins

The queries you saw in the previous example use what database nerds call an inner
join. Inner joins show only linked records—in other words, records that appear in
both tables. If you perform a query on the Customers and Orders tables, you don’t
see customers that haven’t placed an order. You also don’t see orders that aren’t
linked to any particular customer (the CustomerID value’s blank) or aren’t linked to
a valid record (they contain a CustomerID value that doesn’t match up to any record

in the Customers table).

Outer joins are more accommodating—these joins include all the same results you’d
see in an inner join, plus the leftover unlinked records from one of the two tables
(it’s your choice which one). Obviously, these unlinked records show up in the query
results with some blank values, which correspond to the missing information that

the other table would supply.

Suppose you perform an outer join between the Orders and Customers tables, and
then configure it so that all the order records are shown. Any orders that aren’t
linked to a customer record have blank values in all the customer-related fields
(like FirstName and LastName). In this example, there are two unlinked orders at

the end of the listing:

FIRST NAME LAST NAME ID DATE PLACED STATUS ID
Stanley Lem 7 13-Jun-2013 Cancelled
Toby Grayson 4 03-Nov-2012 Returned
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FIRST NAME LAST NAME ID DATE PLACED STATUS ID
Toby Grayson 6 03-Nov-2012 Shipped
18 01-Jan-201 In Progress
19 01-Jan-20T11 In Progress

In this particular example, it doesn’t make sense for orders that aren’t linked to a
customer to exist. In fact, it probably indicates an order that was entered incorrectly.
However, if you suspect a problem, an outer join can help you track down the problem.

UL You can prevent orphaned order records altogether by making CustomerlD a required value (page 130)
and enforcing referential integrity (page 170).

You can also perform an outer join between the Orders and Customers tables that
shows all the customer records. In this case, at the end of the query results, you’ll
see every unlinked customer record, with the corresponding order fields left blank:

FIRST NAME LAST NAME ID DATE PLACED STATUS ID
Stanley Lem 7 13-Jun-2013 Cancelled
Toby Grayson 4 03-Nov-2012 Returned
Toby Grayson 6 03-Nov-2012 Shipped
Ben Samatara

Goosey Mason

Tabasoum Khan

In this case, the outer join query picks up three stragglers.

So how do you add an outer join to your query? You start with an inner join (which
Access usually adds automatically), and then convert it to an outer join. To do so,
just right-click the join line that links the two tables in the design win