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Preface

A Librarian’s Introduction to Programming Languages provides an overview
of the most popular programming languages used in libraries, including prac-
tical examples that will help librarians get past the “I can’t do it” stage. We
start with Python, Ruby, and JavaScript, which are considered the most read-
able and thus relatively easier-to-learn languages, which also have numerous
applications. Perl, PHP, and SQL follow, as they are a bit trickier but incred-
ibly useful. C, C#, and Java complete the book as compiled languages, with
their own ins and outs, yet they have a number of important uses in libraries.

While there are books and websites devoted to teaching programming,
few works address multiple programming languages or provide library-
specific examples. The audience for this book is composed of administra-
tors, practitioners, students, educators, and other lifelong learners interested
in computer programming.

This book is designed to provide a basic working knowledge of each lan-
guage presented, examples where the language is used in libraries, ideas of
when a librarian would find each language useful, and small examples for
practical experience. Recommended resources are provided for additional
reading. The contributed-chapter format allows a wider spectrum of lan-
guages to be covered from a greater variety of experiences.

On behalf of the contributors, I wish all readers the very best of luck in
creating new programs for their personal and professional use or consulting
with programmers to implement a new or redesigned technology. We of-
fer our sincere hope that these chapters guide you to a lifelong enjoyment
of programming regardless of your current level of skill and knowledge.
Happy programming!

XV






Chapter One

Introduction
Dean Walton

HISTORY AND DEVELOPMENT

Programming has come a long way from its beginnings to today. My first in-
troduction to programming was using punch tape, the same tape that was used
to deliver changing stock market prices. For those familiar with the classic
1960s sitcom The Adams Family, Gomez was always pouring over his ticker
tape. The next major developments were punch cards and Fortran (http://
www.fortran.com/). With the advent of the personal computer, programming
became accessible as a pastime for the masses. Programming is especially
interesting since, in some cases, programmers may not even want or have to
use a computer. A programmer can write a script on a piece of paper, com-
prehend the flow of logic, and never need to see it actually run. Programming
is effectively the documentation of logic to solve a task. It can be a game, a
puzzle to solve, just like the morning crossword. However, other people want
to get a task done and use the computer to do it.

Computers are now integral to the work of librarians, and because many
computer programs allow users to customize and run short program seg-
ments, called scripts, librarians could be missing out on a huge slice of the
library world if they do not learn a few programming basics. As an example,
if you have budget data, you can perform repetitive analyses to calculate vari-
ous scenarios. With circulation data, you can perform repetitive analyses to
examine use of items by certain populations, call number range use related to
semesters, and other important relationships. Programming allows a person to
perform complex repetitive tasks quickly and allows for quick modification
as parameters change.

So how does a librarian with no programming experience start? First, let’s
understand that the terms program and program code are fairly interchange-
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2 Dean Walton

able. A program is a complete set of stand-alone program code. Program code
typically refers to code in general, not a complete program. Programming is
the action of creating a program, essentially writing the code that makes up a
program. Code is the English-like instructions we humans use to tell a com-
puter what to do. You may have heard of programmers or coders. These are
essentially the same thing: people who write (or code) programs. One might
say that learning to program is now kids’ play. There are a plethora of books,
online videos, and game-oriented websites that can help. One of these, Code
.org, is a great site for basic instruction; it teaches the logic of programming
regardless of the programming language. Code.org provides tutorials and
content for elementary kids to learn the building blocks of programming. Of
course, adults can learn from the site as well and do it in fun ways. If you
want something more advanced, then YouTube is just a click away with its
wealth of step-by-step videos. One must be careful, though, to ensure the
quality of the instruction. The resources provided by chapter authors and the
Additional Resources section of this book will guide you to quality items for
your trek through the land of programming.

THE BASICS

It is important to make a distinction between interfacing with a computer and
programming on it. A first step for many adults, including librarians, is to
practice interfacing skills. A good way to start is to pull out an old desktop or
laptop computer and load Linux on it. The newest versions of Ubuntu Linux,
an operating system, will, when loaded, resemble Windows or Apple OS.
However, in Linux, it is still possible to have a mouse-driven graphical user
interface and enter the “Terminal” (X-terminal), where running the computer
is command driven. By this I mean that the user can type commands on the
appropriate lines on the computer, hence the name “command line.” Gone
is the mouse and its cursor. To move around the computer, the user uses the
arrow keys. On a Windows machine, you can hold down the Windows key
(often at the bottom left of the keyboard) while also holding down the X key.
This brings up a menu for the command line and also the command line with
administrator rights.

There are several important tasks to learn in the command line. In order to
function in this environment, the user must learn how to move back and forth
between different folders or directories; move, copy, or delete contents within
these folders or directories; and find, download, and unpack programs from
other sources. Mastering this suite of tasks will serve the librarian very well.
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Once these are achieved, loading the sets of scripts, or libraries, needed for a
particular programming language will be much easier.

The starting point for all of this is the path (figure 1.1). This is what al-
lows the user to know where everything resides in the file structure of the
operating system. The path follows terminology that is analogous to a tree.
The structure that connects a tree to the earth and the trunk to the tree are
the roots. The very core of the path is the root directory. The root structure
contains the commands that allow the computer to function. Any deletion of
files in the root and the computer won’t work; thus the root directory is often
protected. Protection in this case means needing a password to change parts
of the root directory. If you are the administrator for the computer, that is, it’s
your computer or you are responsible for it, then you should know the root
password. Creation of the root password normally happens when you load the
operating system onto your computer.

The user can add or delete folders from the root directly just as a tree can
grow new branches or a gardener can trim them away. But, remember, if you
cut out the roots, the tree will die. A good question is how you know what
branches your tree pathway has. You can type dir in the command line and
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Figure 1.1. A generic path structure for folders or directories in a com-
puter operating system.
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see a list of folders contained within your location. To move into one of those
folders, you type cd, short for “change directory,” and the directory’s name.
There is even an easier way to go back to where you just were. By typing a
single period on the command line and hitting enter, you ask the computer to
bring you back to the previous folder. If you type two periods, you ask the
computer to take you back to the starting point of all of the directories, back
to the root directory.

There are also some added functions to many of these commands. A good
example is how you can view the contents of a folder in Windows. You can
view contents as a list or a list with details regarding size and creation date.
The new user will be confronted with terms like tar, grep, and bash. Some
of these refer to concepts that are easy to understand for someone used to
Windows or Mac OS. For example, a .tar file is one that is compressed, like a
zipped Windows folder. It needs to be uncompressed and the files contained
within the folder moved to the appropriate folders or directories to be useful.
Certain files need to be placed in an existing folder while others need to be
placed in a brand-new folder that the user may need to create. It is important
to read any associated text file or instructions on how to unpack and set up
the new program.

It is likewise important to learn that Linux is designed to run some tasks
without question while asking about others. This keeps the user from acci-
dentally trashing the contents of the computer. In many Linux systems, this
is defined as the SUDO user or super user. All that is really happening is that
the operating system is asking the user to authenticate that she or he is the
administrator of the computer and that the changes are actually desired. This
helps to keep unauthorized users from making changes. In Linux, the user
has the ability to peer into the operating system and pretty much make any
changes that he or she requests, regardless of whether or not the change will
stop the computer from functioning. This means the administrator has a lot of
power, and a lot more power to mess up things than users of Windows have
over their machines.

Once the user has Linux running on a computer and has decided which of
the really cool programs to load for free, the next step is loading or download-
ing the packages for the language of your choice. The author has learned bits
and pieces of programming based on what he wanted to do. In order to load
and run the program BibApp, he had to learn the basics of a language called
Ruby, but he didn’t need to learn everything about Ruby. This is where learn-
ing a spoken language differs a great deal from learning a computer language.
For program users, often only the very basics are needed to get a whole series
of very different programs up and running. Actual programming, well, that
is a different matter. Having a task always makes learning to program easier.



