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CHAPTER 1

What are Regexes
and Grammars?

We come into contact with all sorts of structured data: telephone numbers,
e-mail addresses, postal addresses, credit card numbers, and so on.

A regex is a declarative programming construct that describes such data
formats. Regexes allow you to search for data, ensure that input is indeed
in the described format, and even extract relevant components, such as the
ZIP code of a postal address, or the timestamp from a log file entry.

When you need to read and validate more complex structures, such
as a programming language, or a markup language like XML, you can
combine many regexes into grammars. Grammars do more than simply
combine regexes. They also offer infrastructure for generating good error
messages and keeping track of state while analyzing the input text.

1.1 Use Cases

Searching

A common use of regexes is to search for patterns of interest in large
volumes of data, such as looking for certain messages in log files, for URLs,
or for phone numbers in text. At the time of writing, about 6% of the entries
in my .bash_history involve searching with regexes.

© Moritz Lenz 2017
M. Lenz, Parsing with Perl 6 Regexes and Grammars,
https://doi.org/10.1007/978-1-4842-3228-6_1
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OH NO! THE KILLER
MUST HAVE FOLLOWED
HER ON VACATION!

i

BUT TD AIND THEM WED HAVE T0 SEARCH
THROUGH 200 MB (F EMAILS LOOKING FOR
SOMETHING FORMATTED LIKE AN ADDRESS!

ai

T KNOW REGUAR
EXPRESSIONS.

Figure 1-1. “Regular Expressions” by Randall Munroe on XKCD,

https://xkcd.com/208/

Many command-line tools offer support for some dialect of regular
expressions and allow you to search file names, file contents, logs,
captured network traffic, and nearly everything else you can think of.
Regexes are also easily accessible from most modern programming
languages, making them a ubiquitous and indispensable search tool.
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Validation

Most applications face untrusted user input. Web applications in particular
are confronted with a lot of untrusted input. This input must be validated
before applying any further logic to it or storing it in, for example, a database.

Regexes are a common first step toward validation. They make it trivial
to check for simple things such as digits, and verifying the minimal and
maximal length of input. At the same time, they allow the programmer to
do much more precise and sophisticated checks.

All the web application programmer needs to provide is a regex and
associate it with an input field. The web framework can then validate form
input against all configured regexes and automatically generate error
messages for the end user, so that the web application programmer does
not need to deal with the workflow of rejecting the input and re-generating
the form.

Parsing

Regexes alone are not very suitable for parsing complex input data. Perl 6,
however, adds some features that make it well suited for this task. These
extensions include easy-to-use backtracking control and composability
through named regexes.

The result of a successful regex match is a match object, which contains
all the necessary metadata to extract the interesting bits from the parsed text.
There are also some features that make it easy to turn a match object into an
abstract syntax tree or AST, a data structure suitable for use outside the parser.
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1.2 Regexes or Regular Expressions?

The theoretical foundation for regular expressions comes from computer
science, which describes a hierarchy of formal languages and automatons,
or formal machines, that can recognize these languages. The most
restricted of these languages is called a regular language.! Deciding
whether or not a particular string is in a regular language requires a

fixed amount of memory and a constant number of computing steps per
character.

Regular expressions are a formalism for writing regular languages. As
such concepts from theoretical computer science go, they are minimalistic,
only allowing literals, alternations (| ), parentheses for grouping, and the
Kleene star? (*) for zero or more repetitions.

Early text processing tools such as grep, sed, and awk picked up the
concept of regular expressions and added many convenience features,
such as the ability to write [a-z] instead of a|b|c|d]e. ... They provided
predefined character classes, sets of characters like letters, digits,
whitespace characters, and so on. They also added captures, which
help with extracting strings that a particular part of a regular expression
matches.

Later implementations added features that went beyond what
regular languages allow, thus the need for a separate word. These
implementations also optimize for ease of use instead of the minimalism
of the theoretical construct that makes it easy to reason about. We now
tend to use regex when talking about practical (and more powerful)
implementations in programming languages and libraries.

'https://en.wikipedia.org/wiki/Regular_language
*https://en.wikipedia.org/wiki/Kleene_star


https://en.wikipedia.org/wiki/Regular_language
https://en.wikipedia.org/wiki/Kleene_star
https://en.wikipedia.org/wiki/Regular_language
https://en.wikipedia.org/wiki/Kleene_star

CHAPTER 1 WHAT ARE REGEXES AND GRAMMARS?

1.3 What’s So Special about Perl 6
Regexes?

To continue the history course from the previous section, Perl was one of
the first general-purpose programming languages to bake regexes into its
core functionality. It borrowed syntax from earlier regex implementations
and extended it in ways that made regexes more powerful and more useful.
Soon, Perl’s particular version of regex was the de facto standard. So
much so, that a library called Perl-Compatible Regular Expressions (PCRE)
was created so that other software could utilize “Perl regexes” in their
implementations.

Unfortunately, in making regexes so useful, Perl had assigned special
meaning to almost every ASCII character (except those that match
literally). And, as newer and more powerful regex features were created,
this led to using obscure character sequences for the new features while
continuing to maintain backward compatibility with existing regex syntax.
A good example of such a character sequence is (?<=pattern) for look-
behind assertions.

Perl 6 regexes clean up this historical syntactic baggage. They improve
readability by allowing whitespace everywhere, introducing clean rules
about which characters are special and which aren’t, and maybe most
importantly, having a simple and extensible syntax for calling other
regexes by name.

While most languages treat regexes either as strings or as special
objects, Perl 6 regexes are code; and when grouped together within a
grammar, they are like methods. This gives you the freedom to apply
to regexes all the techniques for managing and reusing code that you
are used to from programming languages: namespaces, classes, roles,*
inheritance, etcetera.

30ther programming languages use the word “Traits” for the concept behind
Perl 6 roles.
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The ability to compose regexes makes it possible to do more than
parse simple string formats. You can write grammars that use many small
regexes to parse complex file formats. In fact, the Rakudo Perl 6 compiler
itself uses a Perl 6 grammar to parse Perl 6 source code.



CHAPTER 2

Getting Started
with Perl 6

You will likely pick up some things and understand the basic concepts
from reading this book; but if your goal is fluency and a deeper
understanding, you should run the examples yourself, modify them, and
experiment with them.

In order to do that, you first need to install the Rakudo Perl 6 compiler,
version 2017.05 or newer. Afterward, we’ll discuss how to use it for regex
experimentation.

If you are loath to install software on your computer, you could also
use an online service that evaluates code for you. At the time of writing,
https://glot.io/new/perl6 and https://tio.run/#perl6 support
running Perl 6 code in the browser. You can also check https://perl6.
org/resources/ for an up-to-date list of similar services.

2.1 Installing Rakudo Perl 6

The Rakudo Perl 6 compiler comes in two varieties: the compiler itself, and
Rakudo Star. The latter is a distribution containing the compiler, the zef
module installer, documentation, and some modules.

© Moritz Lenz 2017
M. Lenz, Parsing with Perl 6 Regexes and Grammars,
https://doi.org/10.1007/978-1-4842-3228-6_2
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For our purposes, you need the compiler and zef. Installing Rakudo
Star gives you both, but if the Rakudo Star installer doesn’t work for you,
or you prefer a leaner installation, you can install just the compiler and
bootstrap zef according to its documentation.

The following are some options for installing Rakudo Perl 6.

Rakudo Star from Native Installers

The Rakudo Star download page at http://rakudo.org/downloads/star/
offers binary installers for Windows and Mac OS. You can install them by
simply opening the downloaded file.

Binary Linux Packages

The Rakudo OS Packages? repository contains instructions on how to
obtain and use Rakudo Perl 6 packages for CentOS, Debian, Fedora, and
Ubuntu. They come with the compiler and a script to install zef; quite
enough for our purposes.

Docker-Based Installation

On platforms with Docker support, you can obtain a prebuilt, lightweight
image containing the Rakudo Perl 6 compiler, as well as zef, with just one
command:

$ docker pull moritzlenz/perl6-regex-alpine

This Docker image contains Rakudo Perl 6 as well as a few modules
that make it easier to work with regexes and grammars.

'https://github.com/ugexe/zef#manual
*https://github.com/nxadm/rakudo-pkg/releases
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Once you have pulled the image, you can use it as follows to execute a
one-liner:

$ docker run -it moritzlenz/perl6-regex-alpine -e 'say "hi"'

Since Docker containers run in their own isolated world, you need to
take extra steps to make script files available to the container. For instance,
if you wish to execute a script search.p6, you could run it like this:

$ docker run -it -v $PWD:/perlé -w /perl6é \
moritzlenz/perl6-regex-alpine search.p6b

This is unwieldy, so a bash alias (or shell script) can help:

$ alias p6d="docker run -it -v $PWD:/perlé -w /perl6
moritzlenz/perl6-regex-alpine”

After that, executing a script becomes much easier:
$ p6d search.p6

In general, this book assumes the presence of a per16 executable. If
you use the docker image, replace perl6 with pédin all commands.

2.2 Using Rakudo Perl 6

You can verify that your Rakudo Perl 6 installation works by running per16
--version, which should print something like this:

This is Rakudo version 2017.05-315-g160de7e built on MoarVM
version 2017.05-25-g62bc54e
implementing Perl 6.c.

If you can'’t get it to work yourself, you can ask the Perl 6 Community®
for help.

Shttps://perl6.org/community/
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