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Introduction

I have worked with databases of many types on many platforms. Despite the fact that
almost all of them have been based on the relational model. I've had some excursions
into ancient database structures such as IMS (a hierarchical database) and, more recently
into unstructured data, but in every case it has been a matter of a basic principle: finding
the simplest way to organize data so that it makes sense. (As I often say to clients, “The
data doesn’t lie” When you lay data out this way, that way, and every which way, I've
found that gradually its inherent structure becomes clear - if there is one. If there isn’t an
inherent structure, what may become clear is some structure no one has ever thought of
for the data. And sometimes, the data stubbornly refuses to reveal a structure that we can
understand.

This may sound very highfalutin and esoteric, but I do think that our job as database
designers ultimately becomes a job of finding patterns. If we cannot find a logically
inherent and inevitable pattern, the best choice is to find the best pattern that is usable
for the task at hand.

We can’t produce these data models without knowing something (a lot, in fact)
about the ways to organize data, and, today that comes down to the relational model
and the tools of SQL. This process is iterative (woe betide the design team that adopts a
partial database model too early), and it relies on flexible tools as well as imagination and
constant questioning of everyone working on a project.

SQLite has become a critical component of many data modeling projects because it
is so lightweight and flexible. You can put up a SQLite database with basic functionality
very quickly. That’s where this book comes in. If you have the data and the mission to
come up with something that uses the data - website, mobile app, or standalone software
product - SQLite can be just what you want.

SQLite runs on many operating systems. With SQLite, you're working with a
database that you can move around from one platform to another and one development
environment to another. Your prototyping, experimentation, and development can
proceed without committing yourself to anything besides the relational model and
SQLite. You may move on to other relational tools, and your little SQLite app may turn
into a production app for a multitude of devices or for a single many-multi-threaded
corporate data center.

This flexibility and very low barrier to entry are two of the features that many people
including me find attractive in SQLite.

I hope that you'll find this book useful. There’s more information on SQLite at
sqlite.org, and there’s more information (and downloadable examples from the book)
on my website at northcountryconsulting.com.

—Jesse Feiler
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CHAPTER 1

Getting Up to Speed with
Databases and SQLite

Ask people to tell you words they associate with database and you'll probably get big
among the responses. Databases handle large amounts of data, and everyone knows that.
How big? It depends whether you count the number of items in a database or the size of
the items. The Library of Congress has 160 million items on 858 miles of shelving as of
this writing. The catalog, which is based on a database, is available online at www. loc.gov/
about/fascinating-facts/. There’s no question among people who are interested in
databases that the Library of Congress catalog is far from the largest database in the
world. (In all likelihood, the largest databases are not visible to the public because they
contain classified corporate and governmental information.)

This chapter provides an introduction or reminder about databases today and how
they are used. If you've used databases in the past, much has changed, and if you haven’t
used them much in the past, this chapter will give you a quick overview.

Moving Beyond Big

Beyond big, you should start thinking about databases as being structured and organized.
In fact, as a mobile developer, the structured and organized aspects of databases are
much more important than their size. From the earliest days of the Web in the early
1990s, web browsers have used databases to store and organize their data. What data, you
may wonder? How do you think your browser is able to store your passwords for the web
sites you visit? How do you think browsers store web pages in a cache so that they can be
retrieved without a new network access when possible? And what about your preferences
for default font sizes? Or the download folder for files you can change when you feel like
it, and even, on many browsers, restrictions on certain users or types of users? These

are just simple examples, but the principles apply even to the largest (and smallest)
databases today.
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CHAPTER 1 * GETTING UP TO SPEED WITH DATABASES AND SQLITE

Databases Are Structured and Organized

All those examples can be implemented with a database because all those items need
to be structured and organized. Some of the items can turn into large amounts of
data (particularly a browser history if you don’t choose an option to clear out the old
information occasionally—another option that can be stored in a preference database),
but some of the preferences listed are very small amounts of data: even with a fully
modified file name for your download folder, 128 characters is enough to store that data
element. Furthermore, most browsers store the name of your preferred download folder,
but they don’t store the history of download folders (last week’s preferred download
folder, the folder you used last month, etc.).

In thinking about databases, “big” is often relevant, but very frequently it’s
misleading. It is structure and organization that matter most.

And they matter a great deal to a mobile developer.

Precisely because mobile devices need to function in a world of constrained
resources (e.g., limited storage space and battery power), structuring and organizing
the data that is stored is particularly important. Built into a data management system
are various optimizations that matter to databases large and small. For example, many
databases can store character or string data. Such data is typically quite variable. Even if
a database designer specifies that a text field can contain 50, 500, or 50,000 characters,
behind the scenes trailing blanks are often discarded. The user (and even the developer)
may never know this, but it makes the entire database function more efficiently. (Features
like this function behind the scenes and they can be accessed and turned on or off by the
database designer in many cases.)

Databases Are Smart

Being able to optimize storage to work with the presence or absence of characters in a
text field is a powerful behind-the-scenes tool, but databases have intelligence built
into them.

In most database engines today, the designer can specify many attributes of a field
such as the following:

e  Name. A name that is used internally is often quite different from
the name that appears in the user interface.

e Type.You can specify that a certain database field must be an
integer or a string or any other type that the database supports.

e  Optionality. Some fields are optional, and you can specify that
when you set up a database. (Many people have a car with a
license number; many other people do not own cars.)

e Default values. A database can be set to provide a default
value—either a simple value or a calculated value based on other
data in the database.



