
About the Project
This project provides an introduction to building all of the projects that you will build with FileMaker. In
addition to the basics, it provides you with optional steps you can use to share the database over a
network and to import data from a spreadsheet.

Prerequisites
Chapter 1,“Hands-On with FileMaker,” provided an overview of interactive use of FileMaker; Chapter 2,
“Automating FileMaker,” continued on with an overview of the scripting and other tools you can use to
create a FileMaker solution in which many of the actions are performed behind the scenes.These chapters
build on the documentation that comes with FileMaker both in the online help and the documents that
you can find installed with FileMaker (usually in the English Extras folder).
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Planning a FileMaker
Solution
Now it is time to look at projects you can
create with FileMaker. This chapter provides
you not only with project design tips and
techniques but also with the database archi-
tecture planning that you need to know in
order to make your FileMaker solutions as
productive as possible.

Each of the projects in this part provides a
real-life example that you can use as-is or
modify. Each project has been chosen to
demonstrate particular features of FileMaker
as well as to address a variety of business
needs. You will find that the projects in each
chapter are almost complete. The “almost” is
because planning a FileMaker solution
almost always starts with the same basic
steps. In this chapter, you will see how to
plan a FileMaker solution. These steps are
not repeated in the later chapters except in
the cases where you might need to vary the
basic planning steps. You start by answering
some basic questions to plan your FileMaker
solution; having done that, it is time to start
actually implementing your solution. After
that, some specific issues with regard to
layouts and databases need your attention.

FileMaker is a remarkably powerful tool that
can be used easily for projects large and
small. One of the greatest features of
FileMaker is the ease with which you can
make changes as a project evolves. Your
needs might change; also, as you start
working with a FileMaker solution, you and
your colleagues might realize that you can
ask new questions and get even more useful

answers. In traditional project development
processes, such changes in midstream are
expensive and often not even possible. With
FileMaker, you can start with a simple project
and let it evolve over time.

However, taking some time at the start to
plan the project is time well spent. The most
important difference between this type of
planning with FileMaker and up-front plan-
ning on traditional IT projects is that the
stakes are much lower with FileMaker. Make
your best guesses as to the answers to these
questions, knowing that changes will not be
the end of the world.

What Is the Scope of the Project?
You can do so much with FileMaker that it
can be tempting to start out trying to accom-
plish too much. Specify the scope of the
project, bearing in mind that whether you
work in a large corporation or in a part-time
business of your own, it is better to get a
basic system up and running quickly rather
than to fiddle around for months (or years)
trying to develop the ultimate system.

What Information Do You Need to
Handle?
If you’re working in a business you know,
this might be the most difficult question to
answer. You are probably so close to the data
that it is hard to separate the wheat from the
chaff. Make a list of the data you need to
manage. Do not worry if it is incomplete (or
too complete)—you can easily change it with
FileMaker. But at least start with a list of
your data.
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How Should You Talk About the Data?
Every business has its own lingo. Often,
people make fun of computer-ese, but, in
fact, computer-ese pales next to the jargon of
lawyers, librarians, and just about everyone
else who works in a specific business. In
designing your FileMaker solution, use the
language of your users. If you are your own
user, this is easy. Resist the temptation to
show off your database skills—do not make
people learn a new language in order to use
your solution.

What Are the Rules Governing the
Data?
Every time you can establish a rule for the
data you deal with, you can translate that
rule into a validation routine that FileMaker
can automatically perform. For each rule you
need to ask yourself (or whoever will use the
system), “Is this always true?” Can you ever
have two customers with the same name?
Will the sale price to the customer always be
greater than your acquisition cost? Even
during a special sale? If the answer is “some-
times,” that does not mean the rule is
invalid—it just means that you have to
accommodate exceptions in FileMaker’s vali-
dation routines.

The more rules you can devise, the cleaner
your data will be. But do not become side-
tracked with rules for data that is rarely used.
If the place cards for the fiftieth anniversary
party of the business have a special rule for
their data, that is nice; but get on with the
rules for day-to-day operations.

Do You Need to Import or Export Data?
This is an important question. Are you going
to be converting data or starting from scratch
with your new FileMaker solution?

Do You Have Ongoing Import/Export
Needs?
If your solution is to be part of a larger
system, you might need to move data into
and out of it. FileMaker handles importing
and exporting of data, but you should know
from the start if you are going to have to do
this. If you can avoid it for your first project,
you will have an easier time.
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If you are dealing with preprinted forms or multipart
forms, check to see if you can make changes. It is much
easier to print a report twice (or more often) than to
print it on two- or multipart paper. Likewise, aligning
your FileMaker data with preprinted forms can be
tedious; if it is necessary, do it, but it is worth asking
whether the special forms are necessary.

NOTE

What Reports Do You Need?
If you are automating an existing system, you
already have some reports to use as a model.
Do you want to replicate them? Or is this an
opportunity to start from scratch? Do you
need paper reports or a paper trail, or will
onscreen reports be sufficient? Are there
specific paper sizes and forms with which you
need to work? Know this up front so you can
design layouts once.



What Are Your Security Needs?
Security is one of the three aspects of a
project that is hard to add on after the fact.
(The other two are networking and version
control.) If you will be the only one using the
solution and if you only use one computer
that is under your control, you can skip this
question. Otherwise, consider who will need
access to the data. You might want to review
the FileMaker security model to see what you
can do. (A document on security is provided
in the Electronic Documentation folder inside
the English Extras folder when you install
FileMaker.)

Implementing a FileMaker
Solution
After you’ve done your planning (or as much
of it as you feel comfortable doing), it is time
to start implementing your solution. This
section walks you through the basics of
implementing a solution. Many steps are
involved, but most of them are quite simple.
You can come back and change your mind in
almost every case, so there is no reason not
to get started.

Project: Setting Up Your
First Database
We’ll be setting up a database in eight easy
steps:
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You might have several versions of your solution as you
develop it. You might want to save a copy of the solu-
tion in a safe place while you experiment with new
features so you can go back to the saved version if
necessary. Do not rename the solution. Instead, create
folders (or directories) reflecting the stages of develop-
ment. To save a copy of the entire solution, just copy
the folder that it is in and rename the folder—some-
thing like “Wednesday OK Version” or “Before Data
Entry.” Inside the folder, you can include not only the
database but also any relevant documents, data in a
spreadsheet or text file that you might need to run in
to the database, graphics for your layouts, and so forth.
To be even safer, zip these folders and remove the orig-
inals. That way, you will not accidentally open an old
database file in a folder that has been copied.

TIP

STEPS ▼
1. Getting started

2. Creating tables

3. Creating fields

4. Creating relationships

5. Creating a layout

6. Testing your solution

7. Sharing FileMaker databases on a network

8. Converting and normalizing a spreadsheet

STEP 1 ▼
Getting Started
To begin, choose New Database from the File
menu. Give it a name that makes sense. 

Each of the projects in Part II has its own
database requirements, so you need to know
your way around the basics of the Define



STEP 3 ▼
Creating Fields
To start creating fields, click the Fields tab in
the Define Database dialog and select the
table in which you want to create fields from

the drop-down menu at the upper left of the
window. Each field should have a meaning-
ful name, and if there is any ambiguity, add
a comment to the field name at the bottom
of the window. Figure 3.2 shows the Fields
tab in the Define Database dialog.
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F I G U R E  3 . 1 Create tables
in the Define Database
dialog.

Database dialog (accessible from the File
menu). It opens as soon as you have named
your database.

A FileMaker database (starting with
FileMaker 7) can contain a number of data-
base tables. As with other relational database
managers, FileMaker stores its data in tables
that have rows and columns (sometimes
called records and fields). A FileMaker data-
base file can contain all of your solution’s
tables or none of them. In addition to tables,
a database file contains scripts, layouts, and
security controls. These can apply to and be
used by any of the tables in the database file.
In addition, you can share database files and
their tables.

STEP 2 ▼
Creating Tables
By default, a single table is created in your
new database file. Its name is the name of the
database file. You can delete this table or
rename it if you want to create a table with
another name. The database file used in the
first three chapters of this book contains two
tables, shown in Figure 3.1. (The figures in
this section show FileMaker Advanced. The
buttons that enable you to copy, paste, and
import tables are not available in FileMaker
Pro.)



Choose the type of field you want to use. A
good rule of thumb is to choose the most
specific type of field you can. If you are
storing numbers in a field, FileMaker is able
to convert the contents of a text field to
numbers as needed, but you can’t apply
numeric formatting to the text field. In order
to use numeric formatting (as well as
numeric validation for data entry), define
numeric fields as numeric. Likewise, define
dates as dates and times as times.

As shown in Figure 3.3, you can switch
between the options for fields and their
comments by clicking the header of the right
column. You also can change the order in
which fields are shown.

You will see how to use the types of fields in
the later projects.

STEP 4 ▼
Creating Relationships
Each table you have created is shown in the
Relationships tab of the Define Database
dialog, as you can see in Figure 3.4.
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Keep your data pure! Do not use special values for
special meaning. 999 is a number—it does not repre-
sent missing data. –1 is a number—it should not be
used to mean not applicable. Billions of dollars were
spent rewriting software before the year 2000 in large
part because certain values (such as the two-digit
years 99 and 00) were used for special meanings.
FileMaker has built into it a missing value:blank. You
can test for it by testing the length of the contents of a
field (if you test for its numeric value, a blank has the
same value as zero, but its length is zero while the
length of a numeric zero is one character).

If you absolutely must have descriptive information,
consider using a pair of fields. One field can contain a
data value, and the other can contain information
about the value such as actual, estimated, and the like.

TIP

F I G U R E  3 . 2 Define fields
in your table.



Relationships are defined to link records in
one table with records in another table; they
are drawn as lines on the relationship graph
shown in Figure 3.5. One of the most
frequent reasons to do this is if the number of
records in one table for a given entity differs
from the number in another table. For
example, you might have a table containing

categories of items in a collection. Each cate-
gory can have several inventory items associ-
ated with it. If you try to squeeze all of the
inventory information into the categories
table (perhaps as item1, item2, and so forth),
you will encounter problems. Instead, the
preferred method is to assign a unique ID to
each category and to use it as the related
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F I G U R E  3 . 3 Add
comments to field names
where appropriate.

F I G U R E  3 . 4 Use the
Relationships tab to manage
tables in your database.



This structure can be replicated in many
levels. For example, a category may have
many inventory items, and an inventory
item may belong to many categories. To
implement this, you might have three tables
that are related to one another:

. zID in the Inventory table is related to
Category ID in the Categories table as
shown in Figure 3.5.

. ID in the Categories table is related to
Inventory ID in a new table called
InventoriesAndCategories. This

structure allows you to have many
categories assigned to a single inven-
tory item and many inventory items
assigned to a category. This type of
relationship is called a many-to-many
relationship; it is the basis of the
Boutique Manager project in Chapter 6,
“Managing Many-to-Many
Relationships.”

As you will see, you implement these rela-
tionships by drawing lines from one table to
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F I G U R E  3 . 5 Lines indicate
relationships.

field for a table containing inventory items.
Each inventory item has a Category ID field
that is related to the zID field in the category
table. (The use of the name zID for ID fields
is common; because the field is used inter-
nally, it is prefixed with z so it appears at the
bottom of alphabetized field listings, below
the more visible fields such as name, price,
address, and so forth.)

By using this relationship, you are able to get
from any given inventory item to the related

category information (Category Name, for
example). Relationships go in the other direc-
tion, too. From a given category you can get
to that category’s inventory items. This is
precisely the situation that will be explored in
the Collections Database project in Chapter 5,
“Managing One-to-Many Relationships.”
Figure 3.5 shows its relationship graph; as
you can see, in addition to the tables in the
relationship graph, there are now lines indi-
cating the relationship.



another. Relationships can be quite complex;
they need not be equal. You can have a rela-
tionship of all orders with balances over a
certain amount; you can use dates as the
basis of relationships. The projects in this
book show a wide variety of relationships.

The process of organizing data into a set of
related database tables is called
normalization. Rules are available that can
guide you through the process, but as you
will see later, you can be guided just as easily
by common sense and by making certain
that your data is not duplicated. (The process
of normalizing a spreadsheet is described in
the “Converting and Normalizing a
Spreadsheet” section later in this chapter.)

For now, you just need to know that you can
create tables, fields, and relationships with
the Define Database dialog and that you will
use it in each of the projects of in this book.

STEP 5 ▼
Creating a Layout
Your first layout needs to have data entry
fields for the fields in your table. It is not
hard to create the layout: FileMaker will do it
by default. As soon as you have finished
entering the names of your fields into the
Define Database dialog, you will have a
layout you can use to enter and display data.

STEP 6 ▼
Testing your Solution
At every step of the development process, test
your solution. Test it to see that it does what
you want it to do. Then go back and test it to

see if it fails properly. This is one of the most
common problems: Your solution works right
if you enter the right data, but sometimes
you (or someone else) enter something that is
wrong. Do you accommodate human frailty
and data errors?

One tip for testing any software is to have
someone else do the testing (just as you have
someone else proofread what you have
written).

STEP 7 ▼
Sharing FileMaker Databases
on a Network
Along with security, it is hard to retrofit
networking and data sharing after you have
designed a solution (this applies to any soft-
ware, not just FileMaker solutions). If you are
certain that your data will never be shared,
you do not have to worry about networking.
However, it is safest to consider the possibility
of networking and data sharing so that, even
if you do not need it now, you can use it in
the future.

Three ways of sharing FileMaker databases
on networks are

. FileMaker sharing

. FileMaker Server

. Web sharing

Using FileMaker Sharing
If you have a network, you can share
FileMaker databases over it. You can turn on
sharing from one copy of FileMaker and
connect to it from another copy of FileMaker
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on that network. Because you can locate
FileMaker by using a network IP address, this
sharing can even happen over the Internet,
provided that you know the IP address of the
computer on which FileMaker is running.

In order to connect to a shared database, use
the Open Remote command from the File
menu; you will see the copies of FileMaker
that are sharing databases on your local
network. You can also type in the IP address
of a FileMaker computer that is not on your
network.

This type of sharing is appropriate for a
small number of users; the software limits
that number to five.

Using FileMaker Server
For more than five users, you need to use
FileMaker Server. This is software that runs
on a computer (it need not be a specific
server computer, but that is often preferred),
and it does nothing except share FileMaker
databases. It manages users, can control
backups, and enables you to open and close
databases. However, FileMaker Server does
not enable you to create or edit databases as
FileMaker Pro does.

FileMaker Server has no visible interface; you
use FileMaker Server Admin to manage the
FileMaker Server software. It is often desir-
able to install FileMaker Server Admin on
one or more computers on a network other
than the computer where FileMaker Server
itself is running. That gives you access to
FileMaker Server itself without needing to
physically touch the server computer which
might be locked away in a secure location.

Using the Web
You can share databases using Web technol-
ogy. FileMaker supports Instant Web
Publishing that puts your databases on the
Web so you can use a web browser to access
the databases. With Instant Web Publishing,
what you see in a browser is very close to
what people see using FileMaker itself as a
client.

You can exert additional control over your
web databases by using Custom Web
Publishing with FileMaker Server Advanced,
which relies on XML/XSLT, two industry-wide
standards for web publication. Instant Web
Publishing is discussed in Chapter 11,
“Implementing a Simple Web Publishing
Solution”; Custom Web Publishing is not.

STEP 8 ▼
Converting and Normalizing a
Spreadsheet
Here is a taste of a very small project that
can get you started using the tools described
in the three chapters of this part of the book.
The process of building tables and relation-
ships that is summarized here is explored in
detail in the next three chapters.

Convert the Spreadsheet to FileMaker
As described in Chapter 1, a spreadsheet can
be downloaded from the U.S. Census Bureau
website; it contains population estimates
through 2030 by age and sex for each state.
It also contains 2000 actual population
numbers by state for each age and sex.
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Normalize the Data
If you start to manipulate the data, you will
see that it is awkward to work with the string
of fields for each projected year. A lot of
repeating data is in the database.
Normalizing it as much as possible makes it
easier to work with. Instead of putting all of
the projections for a state, age, and sex
together in one record, you can split up the
record. Figure 3.4, shown previously in this
chapter, shows the fields of a new table,
Data4, that are normalized.

It is worth looking at each of these fields so
you understand how normalization works.
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Naming Conventions

FileMaker warns you about certain naming conven-
tions. Characters such as +,<, or spaces make field
names hard to use in calculations. Field names begin-
ning with numbers or containing spaces might create
problems, particularly when you are using them with
the Web.

These are matters of judgment, and you should be
guided by the purpose of your database. If you know
that your database will be published on the Web, avoid
internal spaces within names as well as any special
characters, even if FileMaker allows them.

In addition to making names meaningful, there are
some commonly used conventions. These help to group
fields together in alphabetized listings. Here are some
of the common conventions. They all relate to the
initial character used in a name:

. g—These are global fields.

. c—These are calculations.

. z—These are internally used fields such
as serial numbers (commonly called zID),
modification timestamps, and the like.

. s—These are summary fields.

To convert it to a FileMaker database, you
can simply drag it onto the FileMaker icon.
What you get is a database that contains the
spreadsheet data. It looks like a spreadsheet,
and, in Table view, it behaves like a spread-
sheet.

Rename the Fields
In fact, the table that is created in this way is
table File4 of the file File4 normalized.fp7
that is available on this book’s website. There
is only one difference between table File4
and the table that is generated by the auto-
matic conversion: The field names in the
automatic conversion are named Field 1,
Field 2, and so forth. 

Open the Define Database dialog and change
the names of the fields to more meaningful
names. You can tell what they should be
because the first few records of the converted
file have headings that describe the columns.
File4 normalized.fp7 has renamed fields in
it. These are names such as Age, Census 2000,
Projection 2004, Projection 2005, Region,
Sex, and State.

Eliminate Unneeded Data
This step starts to clean up the data. Some
blank lines are in the spreadsheet. In addi-
tion, there are totals. Those can be calculated
easily by FileMaker. Using Find mode, find
lines where Age is blank or contains the string
Total. Delete these found records.



The idea is that each data element is a sepa-
rate record. Thus, each record needs to be iden-
tified by the Age, Sex, and State fields.
Another field, DataName, is used to indicate the
year of the projection. Together, these four
fields uniquely identify every number on the
spreadsheet. (The table Data4 also contains
some census identification—FIPS, Division, and
Region—that are not needed in the example
but have been preserved in the database.) In
addition to the fields that identify a data
value, you need the value itself—DataValue.
This field is a numeric field, not a text field.

The last important field is a summary field,
sDataValue. It is a summary that represents
the total of all DataValue fields currently
displayed. If you experiment with the data-
base, you will see that selecting the records
where DataValue contains the string 2000
gives you all of the actual 2000 census
records, and the sDataValue field displays the
total population of the United States accord-
ing to the 2000 census. 

Finally, there are five fields that many
FileMaker database designers automatically
add to every database table: Their names
start with z (so they appear at the bottom of
an alphabetized field list), and they contain
timestamp and other information about the
record. They can help with debugging.
Throughout this book these are referred to as
administrative fields, and they appear in
almost every table. All are auto-entered by
FileMaker, and the option is set to prevent
modification by users. As a result, you can
rely on these fields containing accurate data:

. zID—Unique serial number generated
by FileMaker

. zCreator—User or FileMaker account
name of the creator of the record

. zCreationTS—Timestamp of creation

. zModifer—User or FileMaker account
name of the previous modifier

. zModificationTS—Timestamp of previ-
ous modification

After you have the Data4 table created with
these fields, you now need to create scripts to
normalize the data. The scripts that do this
were described in the preceding chapter, and
they are provided in the file that you down-
load from the website. You can now go back
and see what happens as a long, unnormal-
ized record containing projections for 2004 to
2030 is split into its component data values.

Make a copy of File4 normalized.fp7, and
go to the layout that displays Data4 (the new
table). From the Records menu, select Show
All Records, and then, from the same menu,
choose Delete All Records. Data4 is now
empty, and you can run the script to convert
all of the data. It takes a few minutes (but
not many), and all the data is converted.

Experiment in finding all the data for a
certain year, state, or sex. Look at the
sDataValue display: If the numbers are
strange, look for extraneous records. (For
example, if they are too big, you have left
fields with the total number of records in the
database.)

This part of the book has reviewed the basics
of FileMaker that you need for the later proj-
ects. You might need to look at some of the
documentation again or explore the online
help if you are uncertain about some areas.
If you can work your way through the
normalization process described in this
section, you are ready to move on to the rest
of the projects.
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