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Perl is a programming language that is useful. By this, we mean that people don't learn Perl just because
they think they should, they learn Perl because they want to get something done.

This book isfor Perl programmers who need to get things done. It's for readers who have dabbled allittle
in Perl and want a single reference for al their needs. This book is part reference, part guide to the world
of Perl. We cover the language itself, but also the Perl modules that are most popular - modules for CGl,
database manipulation, network programming, graphical interfaces, and Win32 integration.

How This Book Is Organized

This book has eight parts, asfollows:
Part I, Getting Started

Chapter 1, Introduction to Perl, gets you oriented to Perl and the Perl community.

Chapter 2, Installing Perl, gives you some pointers on getting Perl and its modules installed on

your machine. This chapter introduces you to the CPAN archive and discusses using the CPAN
module to retrieve the latest versions of Perl modules.

Part 11, Lanquage Basics

Chapter 3, The Perl Interpreter, is about using the perl program itself. It covers environment

variables, command-line options, and the differences in executing the Unix and Win32 versions of
Perl.

Chapter 4, The Perl Language, is the turbo-charged tutorial/reference to the Perl language. If
you've never programmed before, then you might need atutorial that goes more slowly. But if you
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have some experience with other programming languages, this chapter should teach you enough to
start writing Perl programs.

Chapter 5, Function Reference, is areference chapter for each of the built-in functions to Perl.

Chapter 6, Debugging, is about using the Perl debugger to help locate the rare errors in your
programes.

Part |11, Modules

Chapter 7, Packages, Modules, and Objects, gives aquick introduction to Perl packages, Perl
modules, and object-oriented programming in Perl.

Chapter 8, Standard Modules, is areference to each of the modules included in the standard Perl
distribution.

Part 1V, CGI

Chapter 9, CGI Overview, isabrief introduction to the concepts behind CGI programming.

Chapter 10, The CGIl.pm Module, covers the very popular CGl.pm module, which is deemed
essential by many CGI programmers.

Chapter 11, Web Server Programming with mod _perl, is about mod_perl, the Apache module that

can be used to significantly improve CGI performance and also allows you to embed Perl code
into the Apache server itself.

Part VV, Databases

Chapter 12, Databases and Perl, gives abrief introduction to DBM databases in Perl, and provides

areference to DBI, the Database | ndependence package that gives you a consistent interface to
many different database packages.

Part VI, Network Programming

Chapter 13, Sockets, explains socket programming and how to use the 10:Socket module.

Chapter 14, Email Connectivity, covers the Net::SMTP and Net::POP3 modules for sending and
reading email, and also the Mail modules for manipulating email messages.

Chapter 15, Usenet News, explains the NNTP protocol and the Net::NNTP module for reading and
posting Usenet news, and the News::Newsrc module for managing .newsrc files.

Chapter 16, FTP, explainsthe FTP protocol, the Net::FTP module for transferring files by FTP,
and the Net::Netrc module for managing .netrc files.

Chapter 17, The LWP Library, covers the most commonly used parts of the huge LWP library of
modules for HTTP transactions.

Part VII, Perl/Tk

Chapter 18, Perl/Tk, isareference to the Tk extension to Perl, for creating graphical user




interfaces from within a Perl program.
Part VIII, Win32

Chapter 19, Win32 Modules and Extensions, talks about the many Perl modules for working with
the Win32 operating systems.

Chapter 20, PerlScript, is about the ActiveX scripting tool, which isloosely based on Perl.
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Typographical Conventions

[talics

are used for filenames, program names, URLs, command-line options, email addresses,
replaceable text in syntax lines, and to introduce new terms.

Letter Gothic

isused for code snippets, method and function names, text to be typed literally, variables,
constants, mail headers, and configuration directives.

Letter Gothic italics

are used for replaceable items in code examples.
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How to Contact Us

We have tested and verified the information in this book to the best of our ability, but you may find that
features have changed (or even that we have made mistakes!). Please let us know about any errors you
find, as well as your suggestions for future editions, by writing to:

O'Rellly & Associates, Inc.

101 Morris Street

Sebastopol, CA 95472

1-800-998-9938 (in the U.S. or Canada)
1-707-829-0515 (international/local)
1-707-829-0104 (FAX)

Y ou can also send us messages electronically. To be put on the mailing list or request a catalog, send
email to:

info@oreilly.com

To ask technical questions or comment on the book, send email to:

bookquestions@oreilly.com

We have aweb site for the book, where we'll list errata and any plans for future editions. Y ou can access
this page at:

http://www.orellly.com/catal og/perl nut/
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Chapter 1: Introduction to Perl
Chapter 2: Installing Perl
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1. Introduction to Perl

Contents:
What's Perl Good For?

Perl Development
Which Platforms Support Per|?
Per| Resources

Computer languages differ not so much in what they make possible, but in what they make easy. Perl is
designed to make the easy jobs easy, without making the hard jobs impossible. Perl makesit easy to
manipul ate numbers, text, files, directories, computers, networks, and programs. It also makes it easy to
develop, modify, and debug your own programs portably, on any modern operating system.

Perl is especially popular with systems programmers and web developers, but it also appeals to amuch
broader audience. Originally designed for text processing, it has grown into a sophisticated,
general-purpose programming language with a rich software devel opment environment compl ete with
debuggers, profilers, cross-referencers, compilers, interpreters, libraries, syntax-directed editors, and all
the rest of the trappings of a"real" programming language.

There are many reasons for Perl's success. For starters, Perl isfreely available and freely redistributable.
But that's not enough to explain the Perl phenomenon, since many other freeware packages fail to thrive.
Perl is not just free; it's aso fun. People feel like they can be creative in Perl, because they have freedom
of expression.

Perl is both avery ssmple language and a very rich language. It's a simple language in that the types and
structures are simple to use and understand, and it borrows heavily from other languages you may
aready be familiar with. You don't have to know everything there is to know about Perl before you can
write useful programs.

However, Perl isaso arich language, and there is much to learn about it. That's the price of making hard
things possible. Although it will take some time for you to absorb all that Perl can do, somewhere down
the line you will be glad that you have access to the extensive capabilities of Perl.
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1.1 What's Perl Good For?

Perl has the advantage of being easy to learn if you just want to write ssmple scripts - thus its appeal to
the ever-impatient system administrator and the deadline-driven CGI developer. However, asyou
become more ambitious, Perl lets you act on those ambitions. Chapter 2, Installing Perl, covers how to
get and install Perl, and Chapter 3, The Per| Interpreter, through Chapter 6, Debugging, cover the basics
of the Perl language, its functions, and how to use the Perl debugger.

On top of the Perl language itself, however, are the Perl modules. Y ou can think of modules as add-ons
to the Perl language that allow you to streamline tasks by providing a consistent API. Perl itself isfun to
use, but the modules lend Perl even more flexibility and enormous power. Furthermore, anyone can write
and distribute a Perl module. Some modules are deemed important enough or popular enough to be
distributed with Perl itself, but very few are actually written by the core Perl devel opers themselves.
Chapter 7, Packages, Modules, and Objects, introduces you to Perl modules, and Chapter 8, Standard

Modules, covers the standard modules that are distributed with Perl itsalf.

The most popular Perl module is CGI.pm, which gives a simple interface to developing CGI (common
gateway interface) applicationsin Perl. While Perl itself is indispensable for many different tasks, its
text-manipulation features make it perfect for CGIl development on the Web. In fact, the resurgence of
Perl over the past few years must be credited to its popularity as a CGI language. Chapter 10, The
CGIl.pm Module, and Chapter 11, Web Server Programming with mod perl, talk about using Perl for

CGil, including mod_perl, which merges Perl into the Apache web server.

Database interconnectivity is one of the most important functions of any programming language today,
and Perl is no exception. DBI is a suite of modules that provide a consistent database-independent
interface for Perl. Chapter 12, Databases and Perl, covers both DBI and DBM (the more primitive but

surprisingly effective database interface built directly into Perl).

The Internet doesn't start and stop at CGI. Network programming is another of Perl's strengths, with a
robust sockets interface and several modules for writing clients and serversfor all sorts of Internet
services - not only the Web, but also email, news, FTP, etc. Chapter 13, Sockets, through Chapter 17,

The LWP Library, cover the modules for developing fully functional Internet applications in Perl.

Perl programs are traditionally command-line-based, but the Perl/Tk extension can provide Perl
programs with graphical user interfaces, for both Unix and Microsoft Windows. Chapter 18, Perl/TK,

gives a complete reference to Perl/Tk.

Finally, athough Perl is primarily developed for Unix, recent releases of Perl for Windows 95 and
Windows NT are gaining popularity, both for CGI and system administration tasks. Chapter 19, Win32

Modules and Extensions, covers the Win32 modules for Perl. Web developers on Win32 machines can
use avariation of Perl called PerlScript, for JavaScript-like programming over the Web. Chapter 20,
Per| Script, gives an introduction to PerlScript and summarizes its syntax and functions.

Asyou may have noticed, this section entitled "What's Perl Good For" has sneakily become a description
of the contents of this book. This book aims at being a general-purpose reference to all things Perl.
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1.2 Perl Development

Software doesn't grow on trees. Perl is free because of the donated efforts of several generous persons
who have devoted large chunks of their spare time to the devel opment, maintenance, and evangelism of
Perl.

Per| itself was created by Larry Wall, in an effort to produce reports for a bug-reporting system. Larry
designed a new scripting language for this purpose, and then released it to the Internet, thinking that
someone else might find it useful. In the spirit of freeware, other people suggested improvements and
even ways to implement them, and Perl transformed from a cute scripting language into a robust
programming language.

Today, Larry doesllittle actual development himself, but he is the ringleader of a core development team
known as the Perl Porters. The Porters determine which new features should be added and which pesky
bugs should be fixed. To keep it from being afree-for-al, there is generally one person who is
responsible for delivering the next release of Perl, with several "development releases’ in the interim.
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1.3 Which Platforms Support Perl?

While Perl was developed on Unix and is closely entwined with Unix culture, it also has a strong
following on the Windows and Macintosh platforms. Perl gives Windows 95, Windows NT, Macintosh,
and even VM S users the opportunity to take advantage of the scripting power that Unix users take for
granted.

Most Unix machines will have Perl aready installed, since it's one of the first things a Unix system
administrator will build for a new machine (and isin fact distributed with the operating system on some
versions of Unix, such as Linux and FreeBSD). For Windows NT, Windows 95, and Macintosh, there are
binary distributions of Perl that you can download for free. See Chapter 2 for information on installing
Perl.

Although there is some history of other platforms not being treated seriously by the Perl community, Perl
is becoming increasingly friendly to non-Unix platforms. The Win32 ports of Perl are quite stable, and as
of Perl 5.005, are integrated wholly with core Perl. MacPerl integration is expected with Perl 5.006.
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1.4 Perl Resources

Paradoxically, the way in which Perl helps you the most has almost nothing to do with Perl itself, and
everything to do with the people who use Perl. While people start using Perl because they need it, they
continue using Perl because they love it.

The result isthat the Perl community is one of the most helpful in the world. When Perl programmers
aren't writing their own programs, they spend their time helping others write theirs. They discuss
common problems and help devise solutions. They develop utilities and modules for Perl, and give them
away to the world at large.

1.4.1 The comp.lang.perl.* Newsgroups

The central meeting place for Perl aficionados is Usenet. If you're not familiar with Usenet, it'sa
collection of special-interest groups (called newsgroups) on the Internet. For most anyone using a
modern browser, Usenet access is as ssimple as a selecting a menu option on the browser. Perl
programmers should consider subscribing to the following newsgroups:

comp.lang.perl.announce

A moderated newsgroup with announcements about new utilities or products related to Perl.
comp.lang.perl.misc

The general-purpose newsgroup devoted to non-CGl-related Perl programming questions.
comp.lang.perl.moderated

A moderated newsgroup intended to be a forum for more controlled, restrained discussions about
Perl.

comp.lang.perl.modules

A newsgroup devoted to using and developing Perl modules.
comp.lang.perl.tk

A newsgroup concentrating on Perl/Tk, the graphical extension to Perl.
comp.infosystems.www.authoring.cgi
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A newsgroup for CGI questionsin general, but mostly Perl-related ones.

At some point, it seems like every Perl programmer subscribes to comp.lang.perl.misc. Y ou may
eventually abandon it if the discussion becomes too detailed, too belligerent, or too bizarre for your taste.
But you'll likely find yourself coming back from time to time, either to ask a question or just to check out
the latest buzz.

One bit of advice, however: before posting questions to comp.lang.perl.misc (or any newsgroup, for that

matter), you should read the group for afew days and read the FAQ (Frequently Asked Questions list -
see the next section). The comp.lang.perl.* newsgroups are awonderful resource if you have an

interesting or unusual question, but no one can save you if you ask something that's covered in the FAQ.

By the way, if you're afirst-time poster to comp.lang.perl.misc, you shouldn't be surprised if you receive
an email message listing various resources on Perl that you may not know about. Thisis done viaan

"auto-faq" service, which scans al postings and sends this helpful email to anyone who hasn't posted
earlier.

1.4.2 Frequently Asked Questions Lists (FAQS)

A FAQ isaFrequently Asked Questions list, with answers. FAQs are traditionally associated with
Usenet newsgroups, but the term has since been adopted by web sites, technical support departments, and
even health care pamphlets. In general, FAQs are written and maintained on a volunteer basis by
dedicated (and generous) members of the community. The comp.lang.perl.misc FAQ (also known as the

Perl FAQ) is maintained by Tom Christiansen and Nathan Torkington.

The Perl FAQ was created to minimize traffic on the comp.lang.perl.misc newsgroup, when it became

clear that the same questions were being asked over and over again. However, the FAQ has transcended
Into a general-purpose starting point for learning anything about Perl.

The FAQ isdistributed in several different formats, including HTML, PostScript, and plain ASCII text.
Y ou can find the FAQ at severa places:

e« Theman sourceislocated at http://www.perl.com/perl/fagl.

o On CPAN, you can find it in /CPAN/doc/FAQSFAQ/. (See Chapter 2 for more information on
CPAN.)

o Onasemi-regular basis, the latest version of the FAQ is posted on comp.lang.perl.misc.

In addition to the comp.lang.perl.misc FAQ, there are also severa niche FAQs that are Perl-related. They
are:

Perl CGI Programming FAQ

http://www.perl.com/CPAN-local/doc/FA Qs cgi/perl-cgi-fag.html
Perl/TK FAQ

http://w4.Ins.cornell .edu/~pvhp/ptk/ptk TOC.html
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Perl for Win32 FAQ

http://www.A ctiveState.com/support/fags/win32/
Perl for the Mac FAQ

http://www.perl.com/CPAN/doc/FA Qs mac/MacPerl FAQ.html

1.4.3 Mailing Lists

Several mailing lists are focused on more specialized aspects of Perl. Like Usenet newsgroups, mailing
lists are discussion groups, but the discussion takes place over email. In general, mailing lists aren't as
convenient as newsgroups, since afew hundred mail messages a day about Perl can become intrusive to
any but the most obsessive Perl hackers. However, because mailing lists tend to have much smaller and
more focused distributions, you'll find that they can sometimes be much more interesting and hel pful
than newsgroups.

There are tons of mailing lists for Perl users and developers alike. Some are specific to a particular
module or distribution, such asthe mailing lists for users of CGIl.pm, LWP, DBI, or mod_perl. Other
mailing lists discuss using Perl on non-Unix platforms such as Windows, Macintosh or VMS. Still more
mailing lists are devoted to the development and advocacy of Perl in general. To find amailing list for
your topic, look in the documentation or README of a module distribution, ook in the Perl FAQ), or
just ask someone.

Many of these mailing lists also have a"digest" version, which means that instead of receiving individual
email messages all day long, you receive afew "digests' of the messages on aregular basis. Digests of a
mailing list might be preferable to the minute-by-minute onslaught of email throughout the day,
depending on how involved you are in the discussion.

1.4.4 www.perl.com

There are countless web pages devoted to Perl, but probably the most useful entry site to Perl resourcesis
www.perl.com. Formerly maintained by Tom Christiansen, www.perl.com is now maintained by Tom

with help from O'Rellly & Associates (the publisher of this book). From www.perl.com, you can access
Perl documentation, news, software, FAQs, articles, and (of course) Perl itself.

1.4.5 The Perl Institute (www.perl.org)

Although the URL s are similar, don't confuse www.perl.com with the Perl Institute, www.perl.org. The
Perl Institute is a member-supported organization for Perl programmersto help drive Perl development
and improve Perl's visibility. Membership dues range from $32 for students to $4096 for corporate
sponsors (yes, all membership fees are a power of $2).
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1.4.6 Perl Mongers

User groups for Perl call themselves "Perl Mongers,” and have been sprouting up in mgjor cities over the
past few years. They range from small groups of Perl aficionados socializing at cafes, to large
organizations sponsoring guest speakers. Cities with Perl Mongers groups currently include New Y ork,
London, Amsterdam, Boston, Chicago, Philadel phia, and Boulder.

1.4.7 The Perl Journal

The Perl Journal, published by Jon Orwant, is a quarterly publication with articles and news about Perl.
Y ou can find the Perl Journal in some technical bookstores. Y ou can also subscribe by sending email to
subscriptions@tpj.com or by visiting www.tpj.com.

1.4.8 Perl Conferences

For years, Usenix has devoted tracks of its conferences to Perl. However, starting in 1997, O'Rellly &
Associates has been hosting conferences dedicated entirely to Perl. Y ou can learn more about Perl
conferences from www.perl.com.

1.4.9 Books

There are many books written on Perl. In fact, the current popularity of Perl is often credited to the
original publication of Programming Perl, also known as"The Camel" (because of the animal on its
cover), by Larry Wall and Randal Schwartz.[1] The Camel isaso published by O'Reilly & Associates.
The Camel isn't the best place to start if you're just learning Perl from scratch, but it's essentia if you
want to really understand Perl and not just dabblein it.

[1] Thefirst edition of Programming Perl is also known as the Pink Camel, because of the

color of the spine. The second edition is known as the Blue Camel, and is written by Larry
Wall, Tom Christiansen, and Randal Schwartz.

Other Perl books published by O'Reilly & Associates are Learning Perl ("The Llama"), Advanced Perl
Programming, Perl Cookbook, Managing Regular Expressions, Learning Perl on Win32 Systems,
Learning Perl/Tk, Web Client Programming with Perl, and CGI Programming with Perl.

See http://www.perl.com/ for an archive of reviews of Perl-related books.
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The best thingsin life are free. So is Perl. Although you can get a bundled Perl distribution on CD-ROM,
most people download Perl from an online archive. CPAN, the Comprehensive Perl Archive Network, is
the main distribution point for all things Perl. Whether you are looking for Perl itself, for amodule, or for
documentation about Perl, CPAN isthe placeto go, at http://www.perl.com/CPAN/. The ongoing
development and enhancement of Perl is very much a cooperative effort, and CPAN isthe place where
the work of many individuals comes together.

2.1 The CPAN Architecture

CPAN represents the devel opment interests of a cross-section of the Perl community. It contains Perl
utilities, modules, documentation, and (of course) the Perl distribution itself. CPAN was created by
Jarkko Hietaniemi and Andreas Ko6nig.

The home system for CPAN is funet.fi, but CPAN isaso mirrored on many other sites around the globe.
This ensures that anyone with an Internet connection can have reliable access to CPAN's contents at any
time. Since the structure of all CPAN sitesis the same, a user searching for the current version of Perl
can be sure that the latest.tar.gz file is the same on every site.

The easiest way to access CPAN isto utilize the CPAN multiplex service at www.perl.com. The

multiplexor tries to connect you to alocal, fast machine on alarge bandwidth hub. To use the
multiplexor, go to http://www.perl.com/CPAN/; the multiplexor will automatically route you to a site

based on your domain.

If you prefer, you can choose a particular CPAN site, instead of |etting the multiplexor choose one for
you. To do that, go to the URL http://www.perl.com/CPAN (no trailing slash). When you omit the
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trailing slash, the CPAN multiplexor presents a menu of CPAN mirrors from which you select the one
you want. It remembers your choice next time.

If you want to use anonymous FTP, the following machines should have the Perl source code plus a copy
of the CPAN mirror list:

ftp.perl.com

ftp.cs. col orado. edu

ftp.cise.ufl.edu

ftp.funet.fi

ftp.cs.ruu.nl

The location of the top directory of the CPAN mirror differs on these machines, so ook around once you
get there. It's often something like /pub/per|/CPAN.

If you don't have reliable Internet access, you can also get CPAN on CD as part of O'Reilly's Per|
Resource Kit. In addition to CPAN itself, the Perl Resource Kit CD includes atool for simple installation
and update of Perl modules. See http://perl.oreilly.com/ for more information.
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2.2 How Is CPAN Organized?

CPAN materias are grouped into categories, including Perl modules, distributions, documentation, announcements, ports,
scripts, and contributing authors. Each category is linked to related categories. For example, links to a graphing module
written by an author appear in both the module and the author areas.

Since CPAN provides the same offerings worldwide, the directory structure has been standardized; files are located in the
same place in the directory hierarchy at all CPAN sites. All CPAN sites use CPAN as the root directory, from which the user
can select a specific Perl item.

From the CPAN directory you have the following choices:

CPAN. ht m CPAN info page; lists what's avail able
in CPAN and descri bes each of the nodul es
ENDI NGS Description of the file extensions, such as .tar, .gz, and .zip
M RRORED BY Alist of sites mrroring CPAN
M RRORING FROM A list of sites mrrored by CPAN
READVE A brief description of what you'll find on CPAN
README. ht mi An HTML-formatted version of the README file
RECENT Recent additions to the CPAN site
RECENT. DAY Recent additions to the CPAN site (daily)
RECENT. ht mi An HTML-formatted |ist of recent additions
RECENT. V\EEK Recent additions to the CPAN site (weekly)
ROADIVAP What you'll find on CPAN and where
ROADNVAP. ht m An HTML-formatted versi on of ROADVAP
SI TES An exhaustive list of CPAN sites
SITES. ht m An HTML-formatted version of SITES
aut hor s A list of CPAN authors
cl pa An archive of conp.|ang. perl.announce
doc Various Perl docunentation, FAQs, etc.
i ndi ces Al'l that is indexed.
| atest.tar.gz The [ atest Perl distribution sources
m sc Msc Perl stuff like Larry Wall quotes and gifs
nodul es Modul es for Perl version 5
ot her-archives Oher things yet uncategorized
ports Various Perl ports
scripts Various scripts appearing in Perl books
src The Perl sources fromvarious versions

To get the current Perl distribution, click on latest.tar.gz. For portsto other systems, click on ports. The moduleslink isthe
one you want if you're looking for a Perl module - from there you can get afull list of the modules, or you can access the
modules directly by author, by CPAN category, or by module. (Section 2.4, "Getting and Installing Modules® later in this

chapter talks about installing modules.) Click on doc for Perl documentation, FAQs, etc.
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2.3 Installing Perl

Most likely your system administrator is responsible for installing and upgrading Perl. But if you are the system
administrator, or you want to install Perl on your own system, sooner or later you will find yourself installing a new
version of Perl.

NOTE: If you have been running Perl, and you are now going to install Perl 5.005, you need to be
aware that it is not binary-compatible with older versions. This means that you must rebuild and
reinstall any dynamically loaded extensions that you built under earlier versions.

Specific installation instructions come in the README and INSTALL files of the Perl distribution kit. If you don't
aready have the Perl distribution, you can download it from CPAN - the latest Unix distribution isin latest.tar.gz
The information in this section is an overview of the installation process. The gory details arein the INSTALL file,
which you should look at before starting, especially if you haven't done an installation before. Note that operating
systems other than Unix may have special instructions; if so, follow those instructions instead of what'sin this
section or in INSTALL. Look for afile named README.xxx, where xxx is your OS name.

In addition to Perl itself, the standard distribution includes a set of core modules that are automatically installed
with Perl. See Section 2.4" later in this chapter for how to install modules that are not bundled with Perl; Chapter 8,

Standard Modul es, describes the standard modules in some detail.

2.3.1 Installing on Unix

Typically, you'll get the Perl kit packed as either atar file or as a set of shar (shell archive) scripts; in either case,
the file will be in acompressed format. If you got your version of Perl directly from CPAN, it is probably in
"tar-gzipped" format; tar and gzip are popular Unix data-archiving formats. In any case, once you've downloaded
the distribution, you need to uncompress and unpack it. The filename indicates what kind of compression was used.
A .Z extension indicates you need to uncompress the file first, while a .gz extension indicates you need to gunzp
thefile. You then unpack the file as appropriate, read the README and INSTALL files, and run a massive shell
script called Configure, which tries to figure out everything about your system and creates the file Config.pmto
store the information. After thisis done, you do a series of "makes' to find header file dependencies, to compile
Perl (and a2p, which translates awk scriptsto Perl), to run regression tests, and to install Perl in your system
directories.

One common problem is not making sure that Perl islinked against all the librariesit needs to build correctly. Also,
you should say "yes" when Configure asks if you want dynamic loading, if your system supports it. Otherwise, you
won't be able to install modules that use XS, which provides an interface between Perl and C.

If you are running Linux, some Linux distributions might not include a complete MakeM aker, which you need for
installing modules. To be safe, you should make sure everything is there; one way to do that is to check the
Config.pmfile. If MakeMaker isnot correctly installed, you might need to build Perl yourself.
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It's possible you'll get a compiled (binary) copy of Perl, rather than the source. In that case, make sure you get
suidperl, a2p, s2p, and the Perl library routines. Install these filesin the directories that your version was compiled
for. Note that binary distributions of Perl are made available because they're handy, not because you are restricted
from getting the source and compiling it yourself. The people who give you the binary distribution ought to provide
you with some form of access to the source, if only a pointer to where they got the source. See the Copying filein
the distribution for more information.

2.3.1.1 Perl examples

The Perl source distribution comes with some sample scriptsin the eg/ subdirectory. Feel free to browse among
them and use them. They are not installed automatically, however, so you need to copy them to the appropriate
directory and possibly fix the#! lineto point to the right interpreter.

Thefilesin thet/ and lib/ subdirectories, although arcane in spots, can also serve as examples.
2.3.1.2 Patches

Since Perl is constantly being honed and improved, patches are sometimes made available through CPAN. Y our
distribution is likely to have had most of the patches applied already - run per | - v to check the patch level of
your distribution. Patches are sent out with complete instructions on how to apply them using patch, which is
available from the GNU project.

2.3.2 Installing on Win32

Y ou need to obtain and install a copy of Perl yourself, unless you have had the good fortune of having a system
administrator install Perl on your system.

For Perl 5.004, there are two different distributions for Win32 systems. Thefirst is Perl for Win32, which was
developed by ActiveState Tool Corporation. The second is actually the standard Perl distribution - Perl 5.004 added
support for Win32 systems to the standard Perl distribution. In Perl 5.004, the two versions are largely compatible,
with some of the Perl 5.004 code being based on the ActiveState port. However, there are also some differences:
using either the ISAPI version of Perl or PerlScript with 5.004 requires the ActiveState distribution. On the other
hand, the Win32 ports of mod_per| or Perl/Tk require the "native" (or standard) version of 5.004.

With Perl 5.005, this scenario has changed, and the two versions have been merged. If you look on CPAN, you'll
see that there still seem to be two versions - the ActiveState distribution, now known as ActivePerl, and the
standard distribution. The differenceis that they are now based on the same source code. Get ActivePerl if you
want to install from a binary distribution or get the standard distribution to build Perl from the source code.

2.3.2.1 ActivePerl

The canonical source for the ActivePerl distribution at the time of thiswriting is at http://www.activestate.com/.
Included in the distribution are:

Perl for Win32

Binary for the core Perl distribution
Perl for |SAPI

[1S plug-in for use with |SAPI-compliant web servers
PerlScript


http://www.activestate.com/

ActiveX scripting engine
Perl Package Manager

Manager for Perl modules and extensions

The ActivePerl binary comes as a self-extracting executabl e that uses the standard Win32 Install Shield setup
wizard to guide you through the installation process. By default, Perl isinstalled into the directory C:\Perl\version,
where version is the current version number (e.g., 5.005). Unless you choose to customize your setup, the default
installation does not modify your registry other than to add an entry so you can uninstall Perl. For information on
customizing your installation, see the Win32 FAQ on the ActiveState web site. The installation al so associates the
file extension .pl with Perl and adds the directory into which you installed Perl to your PATH environment
variable.

2.3.2.2 Standard Perl distribution

The standard Perl distribution is available from CPAN, where you'll find binary and source distributions for Perl
5.004 for both Windows NT and Windows 95, and the source distribution for Perl 5.005. Y ou can get the binary for
Perl 5.004 as either a .tar.gzfile or a.zip file. The source distributions come as .tar.gz files, which you can extract
using a utility that supports gzip files, tar files, and long filenames. Ports of both GNU gzip and tar are available
for the various Win32 platforms, or you can use a graphical zip archive program such as WinZip. Make sure you
preserve the directory structure when you unpack the distribution.

Toinstall from the source, you need the Microsoft Visual C++ compiler, the Borland C++ compiler, or Mingw32
with either EGCS or GCC. Y ou aso need a make utility. Microsoft Visual C++ comes with nmake, or you can use
dmake.[1] Once you have the distribution, start by reading the file README.win32. Next, edit the file Makefile in
the win32 subdirectory of the distribution and make sure that you're happy with the values for the install drive and
directory.

[1] Seethefile README.win32 for information on obtaining Mingw32 and a Win32 dmake port.

Then execute the following commands from the win32 subdirectory of the distribution to build, test, and install the
distribution. This example assumes that you have the proper environment variables (L1B, INCLUDE, etc.) set up
for your compiler and that nmake is your make program.

> nmake Build all of Perl
> nnake test Test your distribution
> nmake install Install to target directory, as specified in the Makefile

Assuming everything is now built correctly, you just need to add the bin subdirectory of the installation target
directory to your path. For example, if you installed the Perl distribution to C:\Perl, you'll want to add C:\Perl\bin
to your path.

Finally, restart your machine so the environment changes take effect, and you're ready to go.

If you want to install the Perl 5.004 binary, you can do so either from the command line or from Windows. To
install from the command line, cd to the top level of the directory into which you unpacked Perl and type:

% i nstal l

From awindow, click on the install.bat icon. That should initiate the installation, but if it doesn't, it will put you
into the command shell in the correct directory. At that point, type:

> perl\bin\rl install.bat

The setup script then asks you afew questions such as where you want to install Perl and whether you want to
install HTML versions of the documentation. It then confirms your responses and does the installation. When it's



done, it gives you some information about setting environment variables and then terminates. At that point, you can
start running Perl scripts.

A word of warning: Windows 95 users can expect significantly different functionality from their Perl distribution
than Windows NT users. For various reasons, some of the Win32 modules don't work on Windows 95. The
functionality required to implement them may be missing on Windows 95, or bugs in Windows 95 may prevent
them from working correctly.
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2.4 Getting and Installing Modules

Asyou'll see when you look at the lists of modules and their authors on CPAN, many users have made
their modules freely available. If you find an interesting problem and are thinking of writing a module to
solveit, check the modules directory on CPAN first to seeif there is a module there that you can use. The
chances are good that there is either amodule already that does what you need, or perhaps one that you
can extend, rather than starting from scratch.[2]

[2] If you are interested in writing and contributing modules, there are severa places that
serve as good starting points for learning to do that - see the perlmodlib manpage, the "Perl
5Module List," and the "Perl Authors Upload Server"

(http://www.perl.com/CPAN/modul es/04pause.html).

Before you download a module, you might also check your system to seeif it's aready installed. The
following command searches the libraries in the @ NC array and prints the names of all modulesit finds:

find perl -e "print "@NC'"'" -nanme '*.pm -print
2.4.1 Locating modules

If you start from the modules directory on CPAN, you'll see that the modules are categorized into three
subdirectories:

by- aut hor s Modul es by author's registered CPAN nane
by- cat egory Modul es by subject matter (see bel ow)
by- nodul e Modul es by nanmespace (i.e., M ME)

If you know what module you want, you can go directly to it by clicking on the by-module entry. If you
are looking for amodule in a particular category, you can find it through the by-category subdirectory. If
you know the author, click on by-author. However, if you aren't familiar with the categories and you
want to find out if there is a module that performs a certain task, you might want to get the file
O0Omodlist.long.html, also in the modules directory. That fileisthe "Perl 5 Modules List." It containsalist
of all the modules, by category, with abrief description of the purpose of each module and alink to the
author's CPAN directory for downloading.

Hereisalist of the categories; there are currently 22 categories, plus one for modules that don't fit
anywhere else:
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02 Per| Core_ Modul es
03_Devel opnent _Support

04 QOperating _System |Interfaces

05 Net wor ki ng_Devi ces_Inter Process
06_Data_Type Uilities

07 _Dat abase I nterfaces

08 User Interfaces

09 Interfaces to O her Languages
10_Fil e_Nanmes_Systens_Locki ng

11 String Processing Language Text Process
12 _Opti on_Argunent _Paraneter_ Processing
13 Internationalization _and Local e

14 Aut hentication_Security Encryption
15 World Wde Wb _HTM._HTTP_CG

16 _Server _and Daenon Uilities

17 Archiving_and_Conpressi on

18 I mages_Pi xmap_Bi t map_Mani pul ati on
19 Mail _and _Usenet News

20 Control _Flow Utilities

21 File_Handl e_I nput _Qut put

22 M crosoft_ W ndows Modul es

23 M scel | aneous_Modul es

99 Not I n_Modul eli st

If you are in the by-categories subdirectory and have selected an area from which you'd like to download
amodule, you'll find alist of the filesin the directory. tar files have a .tar.gz extension, and README
files have a.readme extension. Y ou'll generally find aREADME file for each module; take alook at it
before you decide to download the file.

Here's a sample directory listing from category 15:

ANDK

Cd - Qut - 96. 081401. r eadne
C4d - Qut - 96. 081401.tar. gz
CAd - Response- 0. 03. readne
CAd - Response-0.03.tar. gz
CA - nodul es- 2. 75. r eadne
CA - nodul es-2. 75. tar. gz
Cd - nodul es- 2. 76. readne
CA - nodul es-2. 76. tar. gz
.pm 2. 32. readne

.pm 2. 33. readne

.pm 2. 34. readne

.pm 2. 35. readne
.pm2.35.tar.gz

.pm 2. 36. readne
.pm2.36.tar. gz

888888



CA | magenap- 1. 00. r eadne
CAE _I magemap- 1. 00.tar. gz
Ca Lite-1.62. pmgz
DOUGM

LDS

MGH

M KEH

MJ R

SHGUN

You'll notice that multiple versions are sometimes listed - for example, CGIl.pm has versions 2.35 and
2.36 available. Generally thisisto ease the transition to a new version of the module.

Select the .readme file of the most current archive and review its contents carefully. README files often
give special instructions about building the module; they warn you about other modules needed for
proper functioning and if the module can't be built under certain versions of Perl. If you're satisfied with
what you read, download thefile.

2.4.2 Module Installation

If you're running the standard distribution of Perl, either on a Unix or Win32 system, and you want to
install a module, this section explains how to do it. If you are running the ActiveState Win32 port, see the
next section.

Before installing modules, you should understand at least alittle about make. make is a command
designed to automate compilations; it guarantees that programs are compiled with the correct options and
are linked to the current version of program modules and libraries. But it's not just for programmers -
make is useful for any situation where there are dependencies among a group of related files.

make uses afile known as a Makefile, which is atext file that describes the dependencies and contains
instructions that tell make what to do. A Perl programmer who writes a module creates afile called
Makefile.PL that comes with the module when you download it. Makefile.PL is a Perl script that uses
another module, ExtUtils::MakeMaker (generally just referred to as MakeM aker), to generate a Makefile
specific to that module on your system.

Before you can actually install the module, you need to decide where it should go. Modules can be
installed either globally, for everyone to use, or locally, for your own use. Most system administrators
install popular software, including Perl modules, to be globally available. In that case, the modules are
generally installed in abranch of the lib directory with the rest of the Perl libraries.

If you have root privileges or write access to the locations where Perl modules are installed on your
system, you can proceed to move the downloaded module file to the correct directory and run gunzp and
tar to unpack it. Then cd to the module directory and check any README or INSTALL files, and check
the MANIFEST file to be sure everything isthere. If al iswell, you can then run the following to
complete the installation:

% per|l WMakefile.PL
% make
% nmake t est



% make i nstall

It's possible that you'll need to customize Makefile.PL before running it. If so, see the discussion of
ExtUtils::MakeMaker in Chapter 8.

If you are going to install the module locally (for example, if you don't have permission to install
globally or you want to test it locally before installing it for general use), you need to pass a PREFIX
argument to Perl when you run Makefile.PL to generate the Makefile. This argument tells MakeMaker to
use the directory following PREFIX as the base directory when installing the module.

For example, to install amodule in the directory /home/mydir/Perl/Modules, the PREFIX argument
would look like this:

% perl Makefil e. PL PREFI X=/ honme/ nydir/ Perl/ Mdul es

Then follow the remaining steps as above:

% make
% nmake t est
% make i nstall

The module is now available, but when you write Perl code to use the module, there's another detail to
take care of. Since Perl looks in system-wide directories as specified in the special array @ NC, it won't
find local modules unless you tell it where they are. Instead, you'll receive an error message like the
following:

Can't | ocate <Modul eName>. pmin @ NC.
BEG N fail ed--conpil ation aborted.

Thus, if you installed the module in /home/mydir/Perl/Modules, you need to tell Perl to look in that
location with thecommanduse | i b' pat h' :

#!/usr/local /bin/perl -w
use lib '"/hone/nydir/ Perl/Mdules';
use Mdul eNane;

2.4.3 Installing Modules with ActiveState Perl

Prior to Perl 5.005, ActiveState's Perl for Win32 did not support the use of MakeMaker. If you are
running Perl 5.004 (or earlier), this prevents you from installing some modules. Others can be installed
manually by making sure all the files that come in the module distribution are placed in the correct
libraries. The documentation that comes with the module may help you determine if you can install it and
what you need to do.

With 5.005, you can now use MakeMaker to install the modules, or you can use the Perl Package
Manager that comes with ActivePerl.

2.4.3.1 Using MakeMaker

To install amodule using MakeM aker, follow the procedure described earlier for installing when you are
running the standard distribution, replacing make with nmake or dmake as appropriate.



2.4.3.2 Using the Perl Package Manager

The Perl Package Manager (PPM) provides a command-line interface for obtaining and installing Perl
modules and extensions. To run PPM, connect to the site (such as CPAN or the CD that comes with the
Perl Resource Kit for Win32) that contains the modules you are interested in, and type:

perl ppm pl
The PPM prompt appears, and you can begin to enter PPM commands. The available commands are:
hel p [command]

Prints the list of commands and what they do, or help for a particular command.
I nstal | packages

Installs the specified packages.
qui t

L eaves the Perl Package Manager.
r enove packages

Removes the specified packages from the system.
sear ch

Searches for information about avail able packages.
set

Sets or displays current options.
verify

Verifiesthat your current installation is up-to-date.

2.4.4 Installing Modules with the CPAN Module

If you are just getting and installing one or afew modules, it's not a big problem to do it manually. But if
you don't want to deal with doing it all manually, or if you are maintaining an entire Perl installation,
thereis an easier way - you can use the CPAN module. The CPAN module (CPAN.pm) can be used
interactively from the command line to locate, download, and install Perl modules, or to identify modules
and authors. CPAN.pm was designed to automate the installation of Perl modules; it includes searching
capabilities and the ability to retrieve files from one or more of the mirrored CPAN sites and unpack
them in adedicated directory.

To run the CPAN module interactively, enter:
% perl -MCPAN -eshel |

Thefirst time you use the CPAN module, it takes you through a series of setup questions and writes afile
called MyConfig.pmin a subdirectory of your home directory that defaults to
~/.cpan/CPAN/MyConfig.pm. After that, whenever you use the CPAN module for downloading other
modules, it uses the .cpan directory as the general build and cache directory, saved ascpan_hone in



the configuration file. If ReadLine support isavailable (i.e., Term::ReadKey and Term::ReadLine are
installed), you can use command history and command completion as you enter commands.
When the module runs and is ready for you to enter commands, you'll see the prompt:

cpan>
Y ou can then enter h to get abrief help message, or just start entering commands. The commands are all
methods in the CPAN::Shell package. For commands that can operate on modules, bundles, authors, or

distributions, CPAN.pm treats arguments containing aslash (/ ) as distributions, arguments beginning
with Bundl e: : asbundles, and everything else as modules or authors.

Thefollowing is alisting of the interactive CPAN modules:
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2.5 Documentation

Perl documentation is written in alanguage known as pod (plain old documentation). Pod is a set of
simple tags that can be processed to produce documentation in the style of Unix manpages. There are
also severa utility programs available that process pod text and generate output in different formats. Pod
tags can be intermixed with Perl commands, or they can be saved in a separate file, which usualy has a
.pod extension. The pod tags and the utility programs that are included in the Perl distribution are
described in Chapter 4, The Perl Language.

2.5.1 Installing the Documentation

On Unix, the standard Perl installation procedure generates manpages for the Perl documentation from
their pod format, although your system administrator might also choose to install the documentation as
HTML files. Y ou can also use this procedure to generate manpages for CPAN modules when you install
them. Y ou might need to modify your MANPATH environment variable to include the path to the Perl
manpages, but then you should be able to read the documentation with the man command. In addition,
Perl comes with its own command, perldoc, which formats the pod documentation and displays it.
perldoc is particularly useful for reading module documentation, which might not be installed as
manpages, you can also use it for reading the core Perl documentation.

The ActiveState Win32 port comes with documentation in HTML format; you can find it in the /docs
subdirectory of the distribution. Documentation specific to ActiveState's Perl for Win32 isinstalled in the
/docs/Per|-Win32 subdirectory.

The native Win32 port installs the perldoc command for formatting and reading Perl documentation; it
also provides an option during installation for the documentation to be formatted and saved asHTML
files.

2.5.2 The Perl Manpages

Perl comes with lots of online documentation. To make life easier, the manpages have been divided into
separate sections so you don't have to wade through hundreds of pages of text to find what you are
looking for. Y ou can read them with either the man command or with perldoc. Run man per!| or

per | doc perl toreadthetop-level page. That page in turn directs you to more specific pages. Or, if
you know which page you want, you can go directly there by using:
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% man perl var

or:
% per | doc perl var

The following table lists the sections in alogical order for reading through them:

Section Description

perl Overview (the top level)
perldelta Changes since previous version
perlfag Frequently asked questions
perltoc Table of contents for Perl documentation
perldata Data structures

perlsyn Syntax

perlop Operators and precedence
perire Regular expressions

perlrun Execution and options
perlfunc Builtin functions

perlvar Predefined variables

perlsub Subroutines

perlmod How modules work

perimodlib How to write and use modules

perlmodinstall | How to install modules from CPAN

perlform Formats

perllocale L ocale support

perlref References

perldsc Data structures introduction

perllol Data structures: lists of lists

perltoot OO tutorid

perlobj Objects

perltie Objects hidden behind ssimple variables

perlbot OO tricks and examples




perlipc | nterprocess communication

perldebug Debugging

perldiag Diagnostic messages
perlsec Security

perltrap Traps for the unwary
perlport Portability guide
peristyle Style guide

perlpod Plain old documentation
perlbook Book information

perlembed Embedding Perl in your C or C++ application

perlapio Internal 10 abstraction interface

perixs XS application programming interface

perlxstut XStutorial

perlguts Internal functions for those doing extensions

pericall Calling conventions from C

perlhist History records
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3. The Perl Interpreter

Contents:
Command Processing

Command-Line Options
Environment Variables
The Perl Compiler
Threads

The perl executable, normally installed in /usr/bin or /usr/local/bin on your machine, is aso called the
perl interpreter. Every Perl program must be passed through the Perl interpreter in order to execute. The
first linein many Perl programsis something like:

#! [ usr/ bi n/ perl

For Unix systems, this#! (hash-bang or shebang) line tells the shell to look for the /usr/bin/per| program
and pass therest of the file to that program for execution. Sometimes you'll see different pathnames to
the Perl executable, such as/usr/local/bin/perl. Y ou might see perl5 instead of perl on sites that still
depend on older versions of Perl. Or you'll see command-line options tacked on the end, such as the
notorious -w switch, which produces warning messages. But amost all Perl programs on Unix start with
some variation of thisline.

If you get amysterious "Command not found" error on a Perl program, it's often because the path to the
Perl executable is wrong. When you download Perl programs off the Internet, copy them from one
machine to another, or copy them out of abook (like this one!), the first thing you should do is make sure
that the#! line points to the location of the Perl interpreter on your system.

So what does the Perl interpreter do? It compiles the program internally into a parse tree and then
executes it immediately. Perl is commonly known as an interpreted language, but thisis not strictly true.
Since the interpreter actually does convert the program into byte code before executing it, it is sometimes
called an interpreter/compiler, if anything at all. [1] Although the compiled form isnot stored as afile,

release 5.005 of Perl includes aworking version of a standalone Perl compiler.

[1] So do you call something a Perl "script" or a Perl "program"? Typically, the word
"program” is used to describe something that needs to be compiled into assembler or byte
code before executing, asin the C language, and the word "script” is used to describe
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something that runs through an interpreter, as in the Bourne shell. For Perl, you can use
either phrase and not worry about offending anyone.

What does all this brouhaha mean for you? When you write a Perl program, you can just give it a correct
#! line at the top of the script, make it executable with chnod +x, and run it. For 95% of Perl
programmers in thisworld, that's all you'll care about.

3.1 Command Processing

In addition to specifying a#! line, you can also specify a short script directly on the command line. Here
are some of the possible waysto run Perl:

« Issuethe perl command, writing your script line by line via -e switches on the command line:

perl -e "print "Hello, world\n"' #Uni x
perl -e "print \"Hello, world\n\"" #Wn32

« Issuethe perl command, passing Perl the name of your script as the first parameter (after any
switches):

perl testpgm

« On Unix systems that support the #! notation, specify the Perl command on the #! line, make
your script executable, and invoke it from the shell (as described above).

« Passyour script to Perl via standard input. For example, under Unix:
echo "print "Hello, world'" | perl -

or (unlessi gnor eeof isset):

% per |
print "Hello, world\n";
"D

« On Win32 systems, you can associate an extension (e.g., .plx) with afile type and double-click on
theicon for a Perl script with that file type. If you are using the ActiveState version of Win32 Pexl,
the installation script normally prompts you to create the association.

« OnWin32 systems, if you double-click on theicon for the Perl executable, you'll find yourself in a
command-prompt window, with a blinking cursor. Y ou can enter your Perl commands, indicating
the end of your input with CTRL-Z, and Perl will compile and execute your script.

Perl parsesthe input file from the beginning, unless you've specified the -x switch (see the section
"Command-Line Options" below). If thereisa#! ling, it isaways examined for switchesasthelineis
being parsed. Thus, switches behave consistently regardiess of how Perl was invoked.

After locating your script, Perl compiles the entire script into an internal form. If there are any
compilation errors, execution of the script is not attempted. If the script is syntactically correct, it is
executed. If the script runs off the end without hitting an exi t or di e operator, animplicitexi t (0) is
provided to indicate successful completion.
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3.2 Command-Line Options

Perl expects any command-line options, also known as switches or flags, to come first on the command
line. The next item is usually the name of the script, followed by any additional arguments (often
filenames) to be passed into the script. Some of these additional arguments may be switches, but if so,
they must be processed by the script, since Perl gives up parsing switches as soon asiit sees either a
non-switch item or the special - - switch that terminates switch processing.

A single-character switch with no argument may be combined (bundled) with the switch that followsit,
if any. For example:

#! [ usr/ bin/perl -spi.bak

Isthe same as:
#!/usr/bin/perl -s -p -i.bak

Perl recognizes the switcheslisted in Table 3.1.

Table 3.1: Perl Switches

Switch Function

-- Terminates switch processing, even if the next argument starts with a
minus. It has no other effect.

-O[octnum] Specifies the record separator ($/ ) as an octal number. If octnumis not
present, the null character is the separator. Other switches may precede or
follow the octal number.

-a Turns on autosplit mode when used with -n or -p. Animplicit spl i t of
the @ array isinserted as the first command inside the implicit whi | e
loop produced by -n or -p. The default field delimiter is whitespace; a
different field delimiter may be specified using -F.

-C Causes Perl to check the syntax of the script and then exit without
executing it. More or less equivalent to having exi t (0) asthefirst
statement in your program.
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Runs the script under the Perl debugger. See Chapter 6, Debugging.

-d:foo

Runs the script under the control of a debugging or tracing module
installed in the Perl library as Devel::foo. For example, -d: DProf executes
the script using the Devel::DProf profiler. See aso the section on DProf in

Chapter 6.

-Dnumber

-Dlist

Sets debugging flags. (This only works if debugging was compiled into the
version of Perl you are running.) Y ou may specify either a number that is
the sum of the bits you want, or alist of letters. To watch how Perl
executes your script, for instance, use -D14 or -Ddlt. Another useful value
Is-D1024 (-Dx), which lists your compiled syntax tree. And -D512 (-Dr)
displays compiled regular expressions. The numeric value of theflagsis
available internally as the special variable $" D. Here are the assigned bit
values:

Bit L etter | Meaning

1 p Tokenizing and parsing
S Stack snapshots

4 I Label stack processing
t Trace execution

16 o] Object method lookup

32 C String/numeric conversions
64 P Print preprocessor command for - P

128 m Memory allocation

256 f Format processing

512 r Regular expression processing

1,024 |x Syntax tree dump

2,048 |u Tainting checks

4,096 (L Memory leaks (not supported any more)
8,192 [H Hash dump - usurps values

16,384 | X Scratchpad allocation

32,768 |D Cleaning up




-e commandline

May be used to enter one or more lines of script. If -eis used, Perl does not
look for the name of a script in the argument list. Multiple -e commands
may be given to build up a multiline script. (Make sure to use semicolons
where you would in anormal program.)

-Fpattern

Specifies the pattern to split on if -a isalso in effect. The pattern may be
surrounded by //,' ', or " " ; otherwiseit is put in single quotes.

-h

Prints a summary of Perl's command-line options.

-i[extension]

Specifies that files processed by the <> construct are to be edited in-place.
Perl does this by renaming the input file, opening the output file by the
original name, and selecting that output file as the default for pri nt
statements. The extension, if supplied, is added to the name of the old file
to make a backup copy. If no extension is supplied, no backup is made.

-ldirectory

Directories specified by -1 are prepended to @ NC, which holds the search
path for modules. If -P is also specified, to invoke the C preprocessor, -
tells the preprocessor where to search for include files. By default, it
searches /usr/include and /usr/lib/perl.

-I[octnum]

Enables automatic line-end processing. This switch has two effects: first,
when it's used with -n or -p, it causes the line terminator to be
automatically chonped, and second, it sets $\ to the value of octnum so
any print statements will have aline terminator of ASCII value octnum
added back on. If octnumis omitted, $\ is set to the current value of $/ ,
which istypically a newline. So, to trim lines to 80 columns, say this:

perl -lpe 'substr($_, 80) = """

-m[-]module

-M[-]module

-M[-]'module ..."

-[MM[-]modulearg[.arg]...

-mmodule

Executes use module before executing your script.

-Mmodule

Executes use module before executing your script. The command is
formed by interpolation, so you can use quotes to add extra code after the
module name, for example, -M'module gw(foo bar)'. If the first character
after the -M or -misaminus (-), then the use isreplaced with no.

Y ou can aso say -m module=foo,bar or -Mmodule= foo,bar as a shortcut
for -M'module gw(foo bar)'. This avoids the need to use quotes when
importing symbols. The actual code generated by -Mmodule=foo,bar is:

use nodule split(/,/, q{foo, bar})
The = form removes the distinction between -m and -M.




Causes Perl to assume the following loop around your script, which makes
it iterate over filename arguments:

LI NE:
while (<>) {
: # your script goes here
By default, the lines are not printed. See -p to have lines printed. BEGIN
and END blocks may be used to capture control before or after the implicit
loop.

Causes Perl to assume the following loop around your script, which makes
it iterate over filename arguments:

LI NE:

while (<>) {

. # your script goes here
} continue {

print;

The lines are printed automatically. To suppress printing, use the -n

switch. If both are specified, the -p switch overrides -n. BEGIN and END

blocks may be used to capture control before or after theimplicit loop.

Causes your script to be run through the C preprocessor before compilation
by Perl. (Since both comments and cpp directives begin with the #
character, you should avoid starting comments with any words recognized
by the C preprocessor such asi f, el se, or defi ne.)

Enables some rudimentary parsing of switches on the command line after
the script name but before any filename arguments or the -- switch
terminator. Any switch found there is removed from @GARGV, and a
variable of the same name as the switch is set in the Perl script. No switch
bundling is allowed, since multicharacter switches are alowed.

Makes Perl use the PATH environment variable to search for the script
(unless the name of the script starts with aslash). Typically thisis used to
emulate #! startup on machines that don't support #! .

Forces "taint" checks to be turned on. Ordinarily, these checks are done
only when running setuid or setgid. It's a good ideato turn them on
explicitly for programs run on another user's behalf, such as CGl
programs.

Causes Perl to dump core after compiling your script. Y ou can then take
this core dump and turn it into an executable file by using the undump
program (not supplied). This speeds startup at the expense of some disk
space (which you can minimize by stripping the executable). If you want
to execute a portion of your script before dumping, use Perl'sdunp
operator instead. Note: availability of undump is platform-specific; it may
not be available for a specific port of Perl.




-U Allows Perl to do unsafe operations. Currently, the only "unsafe"
operations are the unlinking of directories while running as superuser and
running setuid programs with fatal taint checks turned into warnings.

-V Prints the version and patch level of your Perl executable.

-V Prints a summary of the major Perl configuration values and the current
value of @ NC.

-V:name Prints the value of the named configuration variable to STDOUT.

-W Prints warnings about identifiers that are mentioned only once and scalar

variables that are used before being set. Also warns about redefined
subroutines and references to undefined filehandles or to filehandles
opened as read-only that you are attempting to write on. Warnsyou if you
use a non-number as though it were a number, if you use an array as
though it were a scalar, if your subroutines recurse more than 100 levels
deep, etc.

-X[directory] Tells Perl to extract a script that is embedded in a message, by looking for
thefirst line that starts with #! and contains the string "perl". Any
meaningful switches on that line after the word "perl" are applied. If a
directory name is specified, Perl switches to that directory before running
the script. The script must beterminated with  END _ or _ DATA _ if
thereistrailing text to be ignored. (The script can process any or all of the
trailing text viathe DATA filehandleif desired.)
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3.3 Environment Variables

Environment variables are used to set user preferences. Individual Perl modules or programs are always
free to define their own environment variables, and there is also a set of special environment variables
that are used in the CGI environment (see Chapter 9, CGI Overview).

Perl uses the following environment variables:
HOME

Used if chdi r has no argument.
LOGDIR

Usedif chdi r hasno argument and HOME is not set.
PATH

Used in executing subprocesses and in finding the script if -Sis used.
PATHEXT

On Win32 systems, if you want to avoid typing the extension every time you execute a Perl script,
you can set the PATHEXT environment variable so that it includes Perl scripts. For example:

> set PATHEXT=%ATHEXT% . PLX
This setting lets you type:
> nyscript
without including the file extension. Take care when setting PATHEXT permanently - it also

includes executable file types like .com, .exe, .bat, and .cmd. If you inadvertently lose those
extensions, you'll have difficulty invoking applications and script files.

PERLS5LIB

A colon-separated list of directoriesin which to look for Perl library files before looking in the
standard library and the current directory. If PERL5LIB isnot defined, PERLLIB is used. When
running taint checks, neither variable is used. The script should instead say:

use lib "/ny/directory"”;

PERLSOPT
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Command-line options (switches). Switchesin this variable are taken asif they were on every Perl
command line. Only the -[DI MJdmn] switches are allowed. When running taint checks, this
variable isignored.

PERLLIB

A colon-separated list of directoriesin which to look for Perl library files before looking in the
standard library and the current directory. If PERLS5LIB is defined, PERLLIB is not used.

PERL5DB

The command used to load the debugger code. The default is:
BEA N { require 'perl5db.pl' }
PERLS5SHELL

On Win32 systems, may be set to an alternative shell for Perl to use internally to execute
"backtick" commands or the sy st emfunction.

PERL_DEBUG_MSTATS

Relevant only if your Perl executable was built with -DDEBUGGING_MSTATS. If set, causes
memory statistics to be dumped after execution. If set to an integer greater than one, it also causes
memory statistics to be dumped after compilation.

PERL_DESTRUCT_LEVEL

Relevant only if your Perl executable was built with -DDEBUGGING. Controls the behavior of
global destruction of objects and other references.

Perl aso has environment variables that control how Perl handles data specific to particular natural
languages. See the perllocale manpage.
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3.4 The Perl Compiler

A native-code compiler for Perl isnow (as of Perl 5.005) part of the standard Perl distribution. The compiler allows you to
distribute Perl programsin binary form, which enables easy packaging of Perl-based programs without having to depend on the
source machine having the correct version of Perl and the correct modulesinstalled. After theinitial compilation, running a
compiled program should be faster to the extent that it doesn't have to be recompiled each timeit's run. However, you shouldn't
expect that the compiled code itself will run faster than the original Perl source or that the executable will be smaller - in
reality, the executable file islikely to be significantly bigger.

Thisinitial release of the compiler is still considered to be a beta version. It's distributed as an extension module, B, that comes
with the following backends:
Bytecode

Tranglates a script into platform-independent Perl byte code.
C

Tranglates a Perl script into C code.
CcC

Trandates a Perl script into optimized C code.
Deparse

Regenerates Perl source code from a compiled program.
Lint

Extends the Perl -w option. Named after the Unix Lint program-checker.
Showlex

Shows lexical variables used in functions or files.
Xref

Creates a cross-reference listing for a program.

Once you've generated the C code with either the C or the CC backend, you run the cc_harness program to compileit into an
executable. Thereis also a byteper| interpreter that lets you run the code you've generated with the Bytecode backend.

Here's an example that takes a simple "Hello world" program and uses the CC backend to generate C code:
% perl -MO=CC, -ohi.c hi.pl
hi.pl syntax K
% perl cc_harness -2 -ohi hi.c
gcc -Blusr/ccs/bin/ -D _REENTRANT - DDEBUGE NG -1/ usr/ | ocal /incl ude
-1/usr/local/lib/perl5/sund-sol aris-thread/5.00466/ CORE -2 -ohi hi.c
-L/usr/local/lib /usr/local/lib/perl5/sun4-solaris-thread/5.00466/ CORE/|i bperl.a
-l socket -Insl -lgdobm-ldl -Im-Iposix4 -Ipthread -1c -1crypt
% hi
H there, world!
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The compiler also comes with afrontend, perlcc. You can use it to compile code into a standalone executable, or to compile a
module (a.pmfile) into a shared object (an .so file) that can be included in a Perl program via use. For example:

% perlcc a.p # conpiles into the executable "a'
% perlcc A pm # conpiles into A so

The following options can be used with perlcc:

-argv arguments

Used with -run or -e. Passes the string arguments to the executable as GARGV.

-C c_code _name
Gives the name c_code_name to the generated C code that is to be compiled. Only valid if you are compiling onefile on
the command line.

-e perl_line_to_execute
Works like perl -e to compile "one-liners." The default is to compile and run the code. With -0, it saves the resulting
executable.

_gen
Creates the intermediate C code but doesn't compile the results; does an implicit -sav.

-l include_directories

Adds directories inside include_directories to the compilation command.
-L library_directories

Addsdirectoriesin library_directoriesto the compilation command.
-log logname
Opens alog file (for append) for saving text from a compile command.
-mod
Tells perlcc to compile the files given at the command line as modules. Usually used with module files that don't end
with .pm.
-0 executable _name

Gives the name executable_name to the executable that is to be compiled. Only valid if compiling one file on the
command line.

-prog

Tells perlcc to compile the files given at the command line as programs. Usually used with program files that don't end
with a.p, .pl, or .bat extension.

-regex rename._regex

Provides the rule rename_regex for creating executable filenames, where rename _regex is a Perl regular expression.
-run

Immediately run the generated Perl code. Note that the rest of GARGV is interpreted as arguments to the program being
compiled.

Tells Perl to save the intermediate C code.
-verbose verbose |evel

Compile verbosely, setting verbose level to control the degree of verbosity. verbose_level can be given as either asum
of bitsor alist of letters. Values are:

’Bit ’Letter ’Action



1 Code generation errors to STDERR.

2 |a Compilation errors to STDERR.

4 |t Descriptive text to STDERR.

8 |f Code generation errors to file. Requires -log.
16 |c Compilation errorsto file. Requires -log.

32 |d Descriptive text to file. Requires -log.

With -log, the default level is 63; otherwise the default level is7.

There are two environment variables that you can set for perlcc: PERL_SCRIPT_EXT and PERL_MODULE_EXT. These can
be used to modify the default extensions that perlcc recognizes for programs and for modules. The variables take
colon-separated Perl regular expressions.

The modules that comprise the compiler are described in Chapter 8, Standard Modules. Also see the documentation that comes
with the compiler, which includes more complete information on installing and using it.
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3.5 Threads

Perl 5.005 also includes the first release of a native multithreading capability, which is distributed with
Perl as a set of modules. Since thisis an initial release, the threads modules are considered to be beta
software and aren't automatically compiled in with Perl. Therefore, the decision to use the threads feature
has to be made during installation, so it can be included in the build of Perl. Or you might want to build a
separate version of Perl for testing purposes.

Chapter 8 describes the individual Thread modules. For information on what threads are and how you
might use them, see the article "Threads" in the Summer 1998 issue of The Perl Journal. Thereis also an
explanation of threads in the book Programming with Perl Modules from O'Reilly's Perl Resource Kit,
Win32 Edition.
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4. The Perl Language

Contents:
Program Structure

Data Types and Variables

Statements

Specid Variables

Operators

Regular Expressions

Subroutines

References and Complex Data Structures
Filehandles

Formats

Pod

This chapter is aquick and merciless guide to the Perl language itself. If you're trying to learn Perl from
scratch, and you'd prefer to be taught rather than to have things thrown at you, then you might be better
off with Learning Perl by Randal Schwartz and Tom Christiansen, or Learning Perl on Win32 Systems
by Randal Schwartz, Erik Olson, and Tom Christiansen. However, if you already know some other
programming languages and just want to hear the particulars of Perl, this chapter isfor you. Sit tight, and
forgive usfor being terse: we have alot of ground to cover.

If you want a more complete discussion of the Perl language and its idiosyncrasies (and we mean
complete), see Programming Perl by Larry Wall, Tom Christiansen, and Randal Schwartz.

4.1 Program Structure

Perl is aparticularly forgiving language, as far as program layout goes. There are no rules about
indentation, newlines, etc. Most lines end with semicolons, but not everything has to. Most things don't
have to be declared, except for a couple of things that do. Here are the bare essentials:

Whitespace

Whitespace is required only between items that would otherwise be confused as asingle term. All
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types of whitespace - spaces, tabs, newlines, etc. - are equivalent in this context. A comment
counts as whitespace. Different types of whitespace are distinguishable within quoted strings,
formats, and certain line-oriented forms of quoting. For example, in a quoted string, a newline, a
space, and atab are interpreted as unique characters.

Semicolons

Every simple statement must end with a semicolon. Compound statements contain brace-delimited
blocks of other statements and do not require terminating semicolons after the ending brace. A
final simple statement in a block also does not require a semicolon.

Declarations

Only subroutines and report formats need to be explicitly declared. All other user-created objects
are automatically created with anull or O value unless they are defined by some explicit operation
such as assignment. The -w command-line switch will warn you about using undefined values,

Y ou may force yourself to declare your variables by including theuse stri ct pragmain your
programs (see Chapter 8, Standard Modules, for more information on pragmasand stri ct in

particular). This makes it an error to not explicitly declare your variables.
Comments and documentation

Comments within a program are indicated by a pound sign (#). Everything following a pound sign
to the end of the lineisinterpreted as a comment.

Lines starting with = are interpreted as the start of a section of embedded documentation (pod),
and all subsequent lines until the next =cut are ignored by the compiler. See Section 4.11, "Pod"

later in this chapter for more information on pod format.
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4.2 Data Types and Variables

Perl has three basic data types: scalars, arrays, and hashes.

Scalars are essentially simple variables. They are preceded by adollar sign ($). A scalar is either anumber, a string,
or areference. (A referenceisascalar that points to another piece of data. References are discussed later in this
chapter.) If you provide a string where a number is expected or vice versa, Perl automatically converts the operand
using fairly intuitive rules.

Arrays are ordered lists of scalars that you access with a numeric subscript (subscripts start at 0). They are preceded
by an"at" sign (@.

Hashes are unordered sets of key/value pairs that you access using the keys as subscripts. They are preceded by a
percent sign (99.

4.2.1 Numbers

Perl stores numbersinternally as either signed integers or double-precision floating-point values. Numeric literals are
specified in any of the following floating-point or integer formats:

12345 # integer

-54321 # negative integer

12345. 67 # floating point

6. 02E23 # scientific notation
Oxffff # hexadeci nal

0377 # octal

4 294 967 296 # underline for legibility

Since Perl uses the comma as alist separator, you cannot use acommafor improving legibility of alarge number. To
improve legibility, Perl allows you to use an underscore character instead. The underscore only works within literal
numbers specified in your program, not in strings functioning as numbers or in data read from somewhere else.
Similarly, the leading Ox for hex and O for octal work only for literals. The automatic conversion of astring to a
number does not recognize these prefixes - you must do an explicit conversion.

4.2.2 String Interpolation

Strings are sequences of characters. String literals are usually delimited by either single (' ) or double quotes ().
Double-quoted string literals are subject to backslash and variable interpolation, and single-quoted strings are not
(except for\ ' and\ \ , used to put single quotes and backslashes into single-quoted strings). Y ou can embed
newlines directly in your strings.

Table 4-1 lists all the backslashed or escape characters that can be used in double-quoted strings.
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Table 4.1: Double-Quoted String Representations
Code

Meaning

\n Newline

\'r Carriagereturn
\ 't Horizontal tab

\ f Form feed

\'b Backspace

\a |Alert (bell)

\e ESC character

\ 033 [ESCinoctd

\ x7f |DEL in hexadecimal

\cC |[CTRL-C

\\ Backslash

\ " Double quote

\u Force next character to uppercase

\ Force next character to lowercase

\U Force al following characters to uppercase
\'L Force al following characters to lowercase
\Q [Backdashdl following non-alphanumeric characters
\E End\ U \L,or\Q

Table 4-2 lists alternative quoting schemes that can be used in Perl. They are useful in diminishing the number of
commas and quotes you may have to type, and also allow you to not worry about escaping characters such as
backs ashes when there are many instances in your data. The generic forms allow you to use any non-al phanumeric,
non-whitespace characters as delimitersin place of theslash (/). If the delimiters are single quotes, no variable
interpolation is done on the pattern. Parentheses, brackets, braces, and angle brackets can be used as delimitersin
their standard opening and closing pairs.

Table 4.2: Quoting Syntax in Perl

Customary |Generic [Meaning Inter polation
q// Literal No
qaq/ / Literal Yes
gx/ / Command Yes

() gqw / Word list No




[/ m / Pattern match [ Yes
s/l/ sll] Substitution |[Yes
yl I/ tr/// |Trandation |No
4.2.3 Lists

A listisan ordered group of scalar values. A literal list can be composed as a comma-separated list of values
contained in parentheses, for example:

(1, 2,3) # array of three values 1, 2, and 3
("one","two","three") # array of three values "one", "two", and "three"

The generic form of list creation uses the quoting operator qw/ / to contain alist of values separated by white space:
gw snap crackl e pop/

4.2.4 Variables

A variable always begins with the character that identifiesitstype: $, @ or % Most of the variable names you create
can begin with aletter or underscore, followed by any combination of letters, digits, or underscores, up to 255
charactersin length. Upper- and lowercase letters are distinct. Variable names that begin with a digit can only
contain digits, and variable names that begin with a character other than an alphanumeric or underscore can contain
only that character. The latter forms are usually predefined variablesin Perl, so it is best to name your variables
beginning with a letter or underscore.

Variables have the undef value before they are first assigned or when they become "empty." For scalar variables,
undef evaluatesto zero when used as a number, and a zero-length, empty string (" ") when used as a string.

Simple variable assignment uses the assignment operator (=) with the appropriate data. For example:

$age = 26; # assigns 26 to $age

@late = (8, 24, 70); # assigns the three-elenent list to @late
%ruit = ('apples', 3, 'oranges', 6);

# assigns the list elements to %ruit in key/value pairs

Scalar variables are always named with an initial $, even when referring to a scalar value that is part of an array or
hash.

Every variable type has its own namespace. Y ou can, without fear of conflict, use the same name for a scalar
variable, an array, or ahash (or, for that matter, afilehandle, a subroutine name, or alabel). This meansthat $f oo
and @ oo are two different variables. It also meansthat $f oo[ 1] isan element of @ 00, not a part of $f 0o.

4.2.4.1 Arrays

An array isavariable that stores an ordered list of scalar values. Arrays are preceded by an "at" (@) sign.
@unbers = (1, 2, 3); # Set the array @uwunbers to (1, 2, 3)

To refer to asingle element of an array, use the dollar sign ($) with the variable name (it's a scalar), followed by the
index of the element in square brackets (the subscript operator). Array elements are numbered starting at 0. Negative
indexes count backwards from the last element in the list (i.e., -1 refers to the last element of the list). For example,
inthislist:

@late = (8, 24, 70);
$dat e[ 2] isthevaue of the third element, 70.



4.2.4.2 Hashes

A hashisaset of key/value pairs. Hashes are preceded by a percent (%) sign. To refer to asingle element of a hash,
you use the hash variable name followed by the "key" associated with the value in curly brackets. For example, the
hash:
%ruit = ('apples', 3, 'oranges', 6);
has two values (in key/value pairs). If you want to get the value associated with the key appl es, you use
$fruit{" apples'}.
It is often more readable to use the => operator in defining key/value pairs. The => operator is similar to a comma,
but it's more visually distinctive, and it also quotes any bare identifiers to the left of it:
UWruit = (
apples => 3,
oranges => 6

)
4.2.5 Scalar and List Contexts

Every operation that you invoke in a Perl script is evaluated in a specific context, and how that operation behaves
may depend on which context it isbeing called in. There are two major contexts: scalar and list. All operators know
which context they are in, and some return lists in contexts wanting alist, and scalars in contexts wanting a scalar.
For example, thel ocal t i ne function returns a nine-element list in list context:

($sec, $mi n, $hour, $nday, $non, $year, $wday, $yday, $i sdst) = local ti nme();
But in ascalar context, | ocal t i e returns the number of seconds since January 1, 1970:
$now = local tinme();

Statements that ook confusing are easy to evaluate by identifying the proper context. For example, assigning what is
commonly alist literal to ascalar variable:

$a = (2, 4, 6, 8);

gives $a the value 8. The context forces the right side to evaluate to a scalar, and the action of the comma operator
in the expression (in the scalar context) returns the value farthest to the right.

Another type of statement that might be confusing is the evaluation of an array or hash variable as a scalar, for
example:

$b = @;
When an array variable is evaluated as a scalar, the number of elementsin the array is returned. This type of

evauation is useful for finding the number of elementsin an array. The special $#ar r ay form of an array value
returns the index of the last member of the list (one less than the number of elements).

If necessary, you can force a scalar context in the middle of alist by using thescal ar function.

4.2.6 Declarations and Scope

In Perl, only subroutines and formats require explicit declaration. Variables (and similar constructs) are
automatically created when they are first assigned.

Variable declaration comes into play when you need to limit the scope of a variable's use. Y ou can do thisin two
ways:

» Dynamic scoping creates temporary objects within a scope. Dynamically scoped constructs are visible
globally, but only take action within their defined scopes. Dynamic scoping applies to variables declared with



| ocal .

« Lexical scoping creates private constructs that are only visible within their scopes. The most frequently seen
form of lexically scoped declaration is the declaration of ny variables.

Therefore, we can say that al ocal variableisdynamically scoped, whereas any variableislexically scoped.
Dynamically scoped variables are visible to functions called from within the block in which they are declared.
Lexically scoped variables, on the other hand, are totally hidden from the outside world, including any called
subroutines unless they are declared within the same scope.

See Section 4.7, "Subroutines' later in this chapter for further discussion.
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4.3 Statements

A simple statement is an expression evaluated for its side effects. Every simple statement must end in a
semicolon, unlessit isthe final statement in a block.

A sequence of statements that defines a scope is called a block. Generally, a block is delimited by braces,
or{ }.Compound statements are built out of expressions and blocks. A conditional expressionis
evaluated to determine whether a statement block will be executed. Compound statements are defined in
terms of blocks, not statements, which means that braces are required.

Any block can be given alabel. Labels are identifiers that follow the variable-naming rules (i.e., they
begin with aletter or underscore, and can contain al phanumerics and underscores). They are placed just
before the block and are followed by a colon, like SOVELABEL here:

SOVELABEL: {
...Statenents...

}

By convention, labels are all uppercase, so as not to conflict with reserved words. Labels are used with
the loop-control commands next , | ast , and r edo to alter the flow of execution in your programs.

4.3.1 Conditionals and Loops

Thei f and unl ess statements execute blocks of code depending on whether a condition is met. These
statements take the following forms:

I f (expression) {block} else {block}
unl ess (expression) {block} else {bl ock}

I f (expressionl) {block}
el sif (expression2) {bl ock}

eléif (1 ast expression) {bl ock}
el se {bl ock}

4.3.1.1 while loops
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Thewhi | e statement repeatedly executes a block aslong asits conditional expression istrue. For
example:

while (<INFILE>) {
print OUTFILE, "$ \n";
}

This loop reads each line from the file opened with the filehandle INFILE and prints them to the
OUTFILE filehandle. The loop will cease when it encounters an end-of-file.

If the word whi | e isreplaced by theword unt i | , the sense of the test isreversed. The conditional is
still tested before the first iteration, though.

Thewhi | e statement has an optional extra block on the end called acont i nue block. Thisblock is
executed before every successive iteration of the loop, even if the main whi | e block is exited early by
the loop control command next . However, thecont i nue block is not executed if the main block is
exited by al ast statement. Thecont i nue block is always executed before the conditional is
evaluated again.

4.3.1.2 for loops

Thef or loop has three semicolon-separated expressions within its parentheses. These three expressions
function respectively as the initialization, the condition, and the re-initialization expressions of the loop.
Thef or loop can be defined in terms of the corresponding whi | e loop:

for ($i = 1; $i < 10; $i++) {

}

Isthe same as:
$i = 1;
while ($i < 10) {
}

conti nue {
$i ++;
}
4.3.1.3 foreach loops

Thef or each loop iterates over alist value and sets the control variable (var ) to be each element of the
list in turn:

foreach var (list) {

}

Likethewhi | e statement, thef or each statement can also takeacont i nue block.

4.3.1.4 Modifiers



Any simple statement may be followed by a single modifier that gives the statement a conditional or
looping mechanism. This syntax provides a simpler and often more elegant method than using the
corresponding compound statements. These modifiers are:

statenent if EXPR

st at ement unl ess EXPR;
statement whil e EXPR
statenent until EXPR

For example:
$i = $numif ($num< 50); # $i will be less than 50
$j = $cnt unless ($cnt < 100); # $ will equal 100 or greater
$lines++ whil e <FI LE>;
print "$ \n" until /The end/;

The conditional is evaluated first withthewhi | e and unt i | modifiers except when applied to ado
{} statement, in which case the block executes once before the conditional is evaluated. For example:

do {
$line = <STDI N>;

} until $line eq ".\n";
For more information on do, see Chapter 5, Function Reference.

4.3.1.5 Loop control

Y ou can put alabel on aloop to giveit aname. Theloop's label identifies the loop for the loop-control
commands next , | ast,andr edo.

LI NE: while (<SCRI PT>) {
print;
next LINE if /7 #/;: # di scard comments

}

The syntax for the loop-control commandsis:

| ast | abel
next | abel
redo | abel

If the label is omitted, the loop-control command refers to the innermost enclosing loop.

Thel ast command islikethe br eak statement in C (asused in loops); it immediately exits the loop in
guestion. Thecont i nue block, if any, is not executed.

The next commandislikethecont i nue statement in C; it skipsthe rest of the current iteration and
starts the next iteration of the loop. If thereisacont i nue block on the loop, it is always executed just
before the conditional is about to be evaluated again.

Ther edo command restarts the loop block without evaluating the conditional again. Thecont i nue
block, if any, is not executed.



4.3.1.6 goto

Perl supportsagot o command. There are three forms: got o | abel , got o expr, and got 0 &nane.

Thegot o | abel form findsthe statement labeled with | abel and resumes execution there. It may not
be used to go inside any construct that requires initialization, such as a subroutine or af or each loop.

The got o0 expr form expects the expression to return a label name.

Thegot o &nane form substitutes a call to the named subroutine for the currently running subroutine.
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4.4 Special Variables

Some variables have a predefined and special meaning in Perl. They are the variables that use
punctuation characters after the usual variable indicator ($, @or %), such as$_. The explicit, long-form
names shown are the variables' equivaents when you use the English module by including "use

Engl i sh; " at thetop of your program.

4.4.1 Global Special Variables

The most commonly used specia variableis$_, which contains the default input and pattern-searching
string. For example, in the following lines:

foreach (' hickory','dickory', 'doc') {
print;
}

Thefirst time the loop is executed, "hickory" is printed. The second time around, "dickory" is printed,
and the third time, "doc" is printed. That's because in each iteration of the loop, the current string is
placedin$_, andisused by default by pri nt . Here are the places where Perl will assume $_ even if
you don't specify it:

« Various unary functions, including functionslikeor d andi nt , aswell asthe all filetests (- f ,
- d) except for - t , which defaultsto STDI N.

o Variouslist functionslikepri nt andunl i nk.

« The pattern-matching operationsni / ,s/// ,andtr/// when used without an =~ operator.
« Thedefault iterator variablein af or each loop if no other variable is supplied.

o Theimplicit iterator variablein the gr ep and map functions.

« The default place to put an input record when aline-input operation's result is tested by itself asthe
sole criterion of awhi | e test (i.e,, <f i | ehandl e>). Notethat outside of awhi | e test, thiswill
not happen.

The following is a complete listing of global special variables:
$
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$ARG

The default input and pattern-searching space.

$.

$I NPUT_LI NE_NUMBER

$NR
The current input line number of the last filehandle that was read. An explicit close on the
filehandle resets the line number.

$/

$1 NPUT_RECORD_ SEPARATOR

$RS
The input record separator; newline by default. If set to the null string, it treats blank lines as
delimiters.

3,

$OUTPUT_FI ELD_SEPARATOR

$OFS

The output field separator for the pri nt operator.
$\
$OUTPUT_RECORD SEPARATOR
$ORS

The output record separator for the pr i nt operator.

$

$LI ST _SEPARATOR
Like"$, " except that it appliesto list values interpolated into a double-quoted string (or similar
interpreted string). Default is a space.

S,

$SUBSCRI PT_SEPARATOR

$SUBSEP

The subscript separator for multidimensional array emulation. Default is"\ 034" .
$”L
$FORMVAT _FORMFEED
What aformat outputs to perform aformfeed. Default is™\ f " .
$:
$FORMAT LI NE_BREAK CHARACTERS

The current set of characters after which a string may be broken to fill continuation fields (starting
with”) inaformat. Defaultis"\ n" ",



$"NA
$ACCUMULATOR
The current value of thewr i t e accumulator for f or mat lines.

$#
$OFMT

Contains the output format for printed numbers (deprecated).
$?
$CHI LD _ERROR
The status returned by the last pipe close, backtick (" ) command, or syst emoperator.
$!
$0S_ERROR
$ERRNO
If used in a numeric context, yields the current value of the er r no variable, identifying the last
system call error. If used in a string context, yields the corresponding system error string.

$@
$EVAL_ERROR

The Perl syntax error message from the last eval command.
$$
$PROCESS | D
$PI D

The pid of the Perl process running this script.
$<
$REAL _USER | D
$U D

Thereal user 1D (uid) of this process.
$>
$EFFECTI VE_USER | D
$EUI D

The effective uid of this process.
$(
$REAL_GROUP_I D
$G D

The real group ID (gid) of this process.
$)



$EFFECTI VE_GROUP_| D
$EG D

The effective gid of this process.
$0
$PROGRAM_NAME

Contains the name of the file containing the Perl script being executed.
[

The index of thefirst element in an array and of the first character in a substring. Default isO.
$]
$PERL_VERSI ON

Returns the version plus patchlevel divided by 1000.
$"D
$DEBUGE NG
The current value of the debugging flags.
$"E
$EXTENDED OS ERROR
Extended error message on some platforms.
$"F
$SYSTEM FD_MAX
The maximum system file descriptor, ordinarily 2.
$"H
Contains internal compiler hints enabled by certain pragmatic modules.
$
$I NPLACE_ EDI T
The current value of the inplace-edit extension. Use undef to disable inplace editing.
$"M
The contents of $Mcan be used as an emergency memory pool in case Perl di eswith an

out-of-memory error. Use of $Mrequires a specia compilation of Perl. Seethe INSTALL
document for more information.

$"0
$OSNAVE
Contains the name of the operating system that the current Perl binary was compiled for.
$"P
$PERLDB



Theinternal flag that the debugger clears so that it doesn't debug itself.
$NT
$BASETI ME

The time at which the script began running, in seconds since the epoch.
™MW
$WARNI NG

The current value of the warning switch, either true or false.
X
$SEXECUTABLE NANME

The name that the Perl binary itself was executed as.
$ARGV

Contains the name of the current file when reading from <ARGV>.

4.4.2 Global Special Arrays and Hashes

@\RGV

The array containing the command-line arguments intended for the script.
@ NC

The array containing the list of placesto look for Perl scripts to be evaluated by the do,
requi r e, or use constructs.

@

The array into which the input lines are split when the -a command-line switch is given.
% NC

The hash containing entries for the filename of each file that has been included viado or
require.

YENV

The hash containing your current environment.
%8l G

The hash used to set signal handlers for various signals.

4.4.3 Global Special Filehandles

ARGV

The special filehandle that iterates over command line filenames in @GARGV. Usually written as the
null filehandlein <>.



STDERR

The special filehandle for standard error in any package.
STDI N

The special filehandle for standard input in any package.
STDOUT

The special filehandle for standard output in any package.
DATA
The special filehandle that refers to anything followingthe _ END__ token in the file containing

the script. Or, the special filehandle for anything following the _ DATA _ tokenin arequired file,
aslong as you're reading datain the same package  DATA _ wasfoundin.

_ (underscore)

The special filehandle used to cache the information from the last st at , | st at , or filetest
operator.

4.4.4 Global Special Constants

Indicates the logical end of your program. Any following text isignored, but may be read viathe
DATA filehandle.

__FILE _

Represents the filename at the point in your program where it's used. Not interpolated into strings.
__LINE__

Represents the current line number. Not interpolated into strings.

__ PACKAGE
Represents the current package name at compile time, or undefined if there is no current package.
Not interpolated into strings.

4.4.5 Regular Expression Special Variables

For more information on regular expressions, see Section 4.6, "Regular Expressions” later in this chapter.
$digit
Contains the text matched by the corresponding set of parenthesesin the last pattern matched. For

example, $1 matches whatever was contained in the first set of parentheses in the previous regular
expression.

$&
$MATCH



The string matched by the last successful pattern match.
¢
$PRENVATCH
The string preceding whatever was matched by the last successful pattern match.
$l
$POSTVATCH
The string following whatever was matched by the last successful pattern match.
$+
$LAST PAREN NMATCH
The last bracket matched by the last search pattern. Thisis useful if you don't know which of a set

of alternative patterns was matched. For example:
/Version: (.*)|Revision: (.*)/ && ($rev = $+);

4.4.6 Filehandle Special Variables

Most of these variables only apply when using formats. See Section 4.10, "Formats" later in this chapter.

$|
$OUTPUT_AUTOFLUSH

If set to nonzero, forcesanf f | ush(3) after every w it e or pri nt onthecurrently selected
output channel.

$%
$FORVAT _PAGE_NUMBER
The current page number of the currently selected output channel.
$=
$FORVAT LI NES_PER PAGE
The current page length (printable lines) of the currently selected output channel. Default is 60.
$-
$FORVAT LI NES_LEFT
The number of lines left on the page of the currently selected output channel.
$...
$FORVAT _NAME
The name of the current report format for the currently selected output channel. Default is the
name of the filehandle.
$/\
$FORMAT_TOP_NANME



The name of the current top-of-page format for the currently selected output channel. Default isthe
name of the filehandle with _ TOP appended.
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4.5 Operators

Table 4-3 lists all the Perl operators from highest to lowest precedence and indicates their associativity.

Table 4.3: Perl Associativity and Operators, Listed by Precedence

Associativity |Operators

Left Terms and list operators (leftward)

Left - > (method call, dereference)

Nonassociative | ++ - - (autoincrement, autodecrement)

Right ** (exponentiation)

Right ' ~ \ andunary + and - (logical not, bit-not, reference, unary plus, unary minus)
Left =~ | ~ (matches, doesn't match)

L eft * [ % x (multiply, divide, modulus, string replicate)

Left + - . (addition, subtraction, string concatenation)

Left << >> (left bit-shift, right bit-shift)

Nonassociative

Named unary operators and file-test operators

Nonassociative

< ><=>= |t gt |e ge (lessthan, greater than, lessthan or equal to, greater than or
equal to, and their string equivalents.

Nonassociative

== | = <=> eq ne cnp (equa to, not equal to, signed comparison, and their string
equivalents)

L eft & (bit-and)

Left | ~ (bit-or, bit-xor)
L eft && (logical AND)
Left | | (logical OR)
Nonassociative |. . ... (range)

Right

?: (ternary conditional)

Right

= += - = *=and so on (assignment operators)
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Left , =>(comma, arrow comma)

Nonassociative | List operators (rightward)

Right not (logical not)
Left and (logica and)
Left or xor (logical or, xor)

Y ou can make your expressions clear by using parentheses to group any part of an expression. Anythingin
parentheses will be evaluated as a single unit within alarger expression.

With very few exceptions, Perl operators act upon scalar values only, not upon list values.

Terms that take highest precedence in Perl include variables, quote and quotelike operators, any expression in
parentheses, and any function whose arguments are in parentheses.

A list operator isafunction that can take alist of values asits argument. List operators take highest precedence
when considering what's to the left of them. They have considerably lower precedence when looking at their right
side, which is the expected result.

Also parsed as high-precedence terms arethedo{ } andeval {} constructs, aswell as subroutine and method
calls, the anonymous array and hash composers ([ ] and{ } ), and the anonymous subroutine composer sub{ } .

A unary operator is afunction that takes a single scalar value asits argument. Unary operators have alower
precedence than list operators because they only expect and take one value.

4.5.1 The Arrow Operator

The arrow operator is a dereference operator. It can be used for references to arrays, hashes, code references, or for
calling methods on objects. See the discussion of references in Chapter 7, Packages, Modules, and Objects.

4.5.2 Unary Operators

Unary ! performslogical negation, that is, "not." The not operator is alower-precedence version of ! .

Unary - performs arithmetic negation if the operand is numeric. If the operand is an identifier, then a string
consisting of a minus sign concatenated with the identifier is returned. Otherwise, if the string starts with a plus or
minus, a string starting with the opposite sign is returned.

Unary ~ performs bitwise negation, that is, one's complement. For example, on a 32-bit machine, ~OxFF is
OxFFFFFFOO. If the argument to ~ isastring instead of a number, a string of identical length is returned, but with
al the bits of the string complemented.

Unary + has no semantic effect whatsoever, even on strings. It is syntactically useful for separating a function name
from a parenthesized expression that would otherwise be interpreted as the complete list of function arguments.

Unary \ creates areference to whatever follows it (see "References and Complex Data Structures” later in this
chapter). Do not confuse this behavior with the behavior of backslash within astring. The\ operator may also be
used on a parenthesized list value in alist context, in which case it returns references to each element of the list.



4.5.3 Arithmetic Operators

Binary ** isthe exponentiation operator. Note that it binds even more tightly than unary minus, so - 2** 4 is
-(2**4) ,not (-2)**4. Note dso that * * has right associativity, so:

$e = 2 ** 3 ** 4;
evaluatesto 2 to the 81st power, not 8 to the 4th power.

The* (multiply) and/ (divide) operators work exactly as you might expect, multiplying or dividing their two
operands. Division is done in floating-point mode, unless integer mode in enabled (viause i nt eger).

The %(modulus) operator converts its operands to integers before finding the remainder according to integer
division. For the same operation in floating-point mode, you may prefer to use thef nod() function from the
POSIX module (see Chapter 8).

4.5.4 Comparison Operators
4.5.4.1 Relational operators

Perl has two classes of relational operators. One class operates on numeric values, and the other operates on string
values. String comparisons are based on the ASCII collating sequence. Relational operators are nonassociative, so
$a < $b < $cisasyntax error.

Numeric | String |Meaning

> gt Greater than

>= ge Greater than or equal to
< |t Less than

<= l e Less than or equal to

4.5.4.2 Equality operators

The equal and not-equal operatorsreturn 1 for true, and " " for false (just asthe relational operators do). The <=>
and cmp operators return -1 if the left operand is less than the right operand, O if they are equal, and +1 if the | eft
operand is greater than the right.

Numeric | String |Meaning

== eq Equal to

= ne Not equal to

<=> cnp | Comparison, with signed result

4.5.5 Autoincrement and Autodecrement

If placed before avariable, the ++ and - - operators increment or decrement the variable before returning the value,
and if placed after, they increment or decrement the variable after returning the value.



4.5.6 Assignment Operators

Perl recognizes the following operators for assigning avalue to avariable:

= * * = += * = &= <<= &&=
-= |/ = I = >>= | | =
= %= A=
X=

Each operator requires avariable on the left side and some expression on the right side. For the simple assignment
operator, =, the value of the expression is stored into the designated variable. For the other operators, Perl evaluates
the expression:

$var OP= $val ue
asif it were written:
$var = $var OP $val ue

except that $var isevauated only once. For example:
$a += 2; # sane as $a = $a + 2

4.5.7 Pattern Match Operators

Binary =~ binds a scalar expression to a pattern match, substitution, or translation. These operations search or
modify the string $_ by default.

Binary ! ~isjust like =~ except the return value is negated in the logical sense. The following expressions are
functionally equivalent:

$string !~ /pattern/
not $string =~ /pattern/

See Section 4.6" later in this chapter.

4.5.8 File Test Operators

A file test operator is a unary operator that tests afilename or afilehandle.

Operator |Meaning

-r Fileisreadable by effective uid/gid.
- W Fileiswritable by effective uid/gid.
- X Fileis executable by effective uid/gid.
-0 Fileis owned by effective uid.

-R Fileisreadable by real uid/gid.
-W Fileiswritable by real uid/gid.

- X Fileis executable by real uid/gid.
-0 Fileisowned by real uid.

-e File exists.

-z File has zero size.




-S File has non-zero size (returns size).

- f Fileisaplainfile.

-d Fileisadirectory.

- Fileisasymbolic link.

-p Fileis anamed pipe (FIFO).

-S Fileis a socket.

-b Fileisablock special file.

-C Fileis acharacter specidl file.

-t Filehandle is opened to aftty.

-u File has setuid bit set.

-g File has setgid bit set.

-k File has sticky bit set.

-T Fileisatext file.

-B Fileisabinary file (opposite of - T).

-M Age of file (at startup) in days since modification.
-A Age of file (at startup) in days since last access.
-C Age of file (at startup) in days since inode change.

4.5.9 Logical Operators

Perl providesthe && (logical AND) and | | (logical OR) operators. They evaluate from left to right testing the truth
of the statement.

Example [Name |Result
$a && $b |And |$aif $aisfase $b otherwise
$a || $b|Or $a if $a istrue, $b otherwise

For example, an oft-appearing idiom in Perl programsis:

open(FILE, "somefile") || die "Cannot open sonefile: $!'\n";
In this case, Perl first evaluates the open function. If the valueistrue (because sonef i | e was successfully
opened), the execution of the di e function is unnecessary and is skipped.

Perl also provides lower-precedence and and or operators that are more readable.



4.5.10 Bitwise Operators

Perl has bitwise AND, OR, and XOR (exclusive OR) operators: &, | , and ”*. These operators work differently on
numeric values than they do on strings. If either operand is a number, then both operands are converted to integers,
and the bitwise operation is performed between the two integers. If both operands are strings, these operators do
bitwise operations between corresponding bits from the two strings.

4.5.11 Miscellaneous Operators
4.5.11.1 Range operator

The. . range operator isredly two different operators depending on the context. In alist context, it returnsalist of
values counting (by ones) from the left value to the right value.

In ascalar context, . . returnsaBoolean value. It isfalse aslong asits left operand is false. Once the left operand
Istrue, the range operator stays true until the right operand is true, after which the range operator becomes false
again. Theright operand is not evaluated while the operator isin the false state, and the left operand is not
evaluated while the operator isin the true state.

The aternate version of this operator, . . . , does not test the right operand immediately when the operator becomes
true; it waits until the next evaluation.

4.5.11.2 Conditional operator

Ternary ?: isthe conditional operator. It works much like an if-then-el se statement, but it can safely be embedded
within other operations and functions.

test _expr ? if_true_expr : if_false_expr

If thet est _expr istrue, only thei f _true_expr isevauated. Otherwise, only thei f _f al se_expr is
evaluated. Either way, the value of the evaluated expression becomes the value of the entire expression.

4.5.11.3 Comma operator

Inalist context, ", " isthe list argument separator and inserts both its argumentsinto the list. In scalar context, ", "
evaluates its left argument, throws that value away, then evaluates its right argument and returns that value.

The => operator is mostly just a synonym for the comma operator. It's useful for documenting arguments that come
in pairs. It also forces any identifier to the left of it to be interpreted as a string.

4.5.11.4 String operator

The concatenation operator "." is used to add strings together:
print 'abc' . 'def'; # prints abcdef
print $a . $b; # concatenates the string values of $a and $b

Binary x isthe string repetition operator. In scalar context, it returns a concatenated string consisting of the left
operand repeated the number of times specified by the right operand.

print '-' x 80; # prints row of dashes
print "\t" x ($tab/8), ' ' x ($tab¥B); # tabs over

Inlist context, if the left operand isalist in parentheses, the x works as alist replicator rather than a string
replicator. Thisisuseful for initializing all the elements of an array of indeterminate length to the same value:

@nes = (1) x 80; # a list of 80 1s



@nes = (5) x @nes; # set all elements to 5
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4.6 Regular Expressions

Regular expressions are used several waysin Perl. They're used in conditionals to determine whether a
string matches a particular pattern. They're also used to find patterns in strings and replace the match
with something else.

The ordinary pattern match operator looks like/ pat t er n/ . It matches against the $_ variable by
default. If the pattern is found in the string, the operator returnstrue (" 1" ); if thereis no match, afalse
vaue (" ") isreturned.

The substitution operator looks like s/ patt ern/ r epl ace/ . Thisoperator searches$_ by default. If
it finds the specified pat t er n, itisreplaced with the stringinr epl ace. If pat t er n isnot matched,
nothing happens.

Y ou may specify avariable other than $_ with the =~ binding operator (or the negated ! ~ binding
operator, which returns true if the pattern is not matched). For example:

$t ext =~ /sanpo/ ;
4.6.1 Pattern-Matching Operators

The following list defines Perl's pattern-matching operators. Some of the operators have aternative
"quoting" schemes and have a set of modifiers that can be placed directly after the operators to affect the
match operation in some way.

m pattern/gi nosx

Searches a string for a pattern match. Modifiers are:

Modifier |Meaning

g Match globally, i.e., find all occurrences.

i Do case-insensitive pattern matching.

m Treat string as multiple lines.
0

Only compile pattern once.

wn

Treat string as single line.
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’ X ’ Use extended regular expressions.

If / isthe delimiter, then theinitial mis optional. With the m you can use any pair of
non-al phanumeric, non-whitespace characters as delimiters.

?pattern?

Thisoperator isjust likethe ml pat t er n/ search, except it matches only once.
gr/ pattern/inosx

Creates a precompiled regular expression from pat t er n, which can be passed around in
variables and interpolated into other regular expressions. The modifiers are the same as those for
m / above.

s/ pattern/repl acenent/ egi nosx

Searches a string for pat t er n, and replaces any match with ther epl acenent text. Returns the
number of substitutions made, which can be more than one with the/ g modifier. Otherwise, it
returns false (0). If no string is specified viathe =~ or ! ~ operator, the $_ variable is searched and
modified. Modifiers are:

Modifier |Meaning

e Evaluate the right side as an expression.
g Replace globally, i.e., all occurrences.

i Do case-insensitive pattern matching.

m Treat string as multiple lines.

o] Only compile pattern once.

S Treat string as single line.

X Use extended regular expressions.

Any non-alphanumeric, non-whitespace delimiter may replace the slashes. If single quotes are
used, no interpretation is done on the replacement string (the / e modifier overrides this, however).

tr/patternl/pattern2/cds

y/ patternl/ pattern2/cds
This operator scans a string, character by character, and replaces all occurrences of the characters
found in pat t er n1 with the corresponding character in pat t er n2. It returns the number of

characters replaced or deleted. If no string is specified viathe =~ or ! ~ operator, the$__ string is
translated. Modifiers are:

Modifier |Meaning

C Complement patt er nl.

d Delete found but unreplaced characters.




Is ’ Squash duplicate replaced characters.

4.6.2 Regular Expression Syntax

The simplest kind of regular expression is aliteral string. More complicated patterns involve the use of
metacharacters to describe al the different choices and variations that you want to build into a pattern.
Metacharacters don't match themselves, but describe something else. The metacharacters are;

M etacharacter |Meaning

\ Escapes the character(s) immediately following it

Matches any single character except anewline (unless/ s is used)

A Matches at the beginning of the string (or line, if / mused)

$ Matches at the end of the string (or line, if / mused)

*

Matches the preceding element O or more times

+ Matches the preceding element 1 or more times

? Matches the preceding element 0 or 1 times

{...} Specifies arange of occurrences for the element preceding it

[...] Matches any one of the class of characters contained within the brackets
(...) Groups regular expressions

|

Matches either the expression preceding or following it

The". " (single dot) isawildcard character. When used in aregular expression, it can match any single
character. The exception is the newline character (\ n), except when you use the/ s modifier on the
pattern match operator. This modifier treats the string to be matched against asa single "long" string with
embedded newlines.

The” and $ metacharacters are used as anchorsin aregular expression. The ™ matches the beginning of
aline. This character should only appear at the beginning of an expression to match the line beginning.
The exception to thisis when the/ m(multi-line) modifier is used, in which case it will match at the
beginning of the string and after every newline (except the last, if there is one). Otherwise, * will match
itself, unescaped, anywhere in a pattern, except if it isthe first character in a bracketed character class, in
which case it negates the class.

Similarly, $ will match the end of aline (just before a newline character) only if it isat the end of a
pattern, unless/ mis used, in which case it matches just before every newline and at the end of a string.
Y ou need to escape $ to match aliteral dollar signin all cases, because if $ isn't at the end of a pattern
(or placed right beforea) or ] ), Perl will attempt to do variable interpretation. The same holds true for
the @sign, which Perl will interpret as an array variable start unlessit is backslashed.

The*, +, and ? metacharacters are called quantifiers. They specify the number of times to match



something. They act on the element immediately preceding them, which could be a single character
(including the . ), agrouped expression in parentheses, or a character class. The{. . .} constructisa
generalized modifier. Y ou may put two numbers separated by a comma within the braces to specify
minimum and maximum numbers that the preceding element can match.

Parentheses are used to group characters or expressions. They also have the side effect of remembering
what they matched so you can recall and reuse patterns with a special group of variables.

The| isthe alternation operator in regular expressions. It matches either what's on its left side or right
side. It does not only affect single characters. For example:
/ you| me| hi i her/
looks for any of the four words. Y ou should use parentheses to provide boundaries for aternation:
/[ And(y| rew/
Thiswill match either "Andy" or "Andrew".

4.6.3 Escaped Sequences

The following table lists the backslashed representations of characters that you can use in regular
expressions:

Code |Matches

\a Alarm (beep)

\n Newline

\r Carriage return

\ t Tab
\ f Formfeed
\e Escape

\ 007 |Any octal ASCII value
\ x7f |Any hexadecimal ASCII value

\ cx |Control-x

4.6.4 Character Classes

The[...] construct isused to list aset of characters (a character class) of which one will match.
Brackets are often used when capitalization is uncertain in a match:

/[t T] herel
A dash (- ) may be used to indicate arange of charactersin a character class:

/[a-zA-Z]/; # match any single letter
/[0-9]/; # match any single digit



To put aliteral dashin thelist you must use a backslash beforeit (\ - ).

By placing a” asthefirst element in the brackets, you create a negated character class, i.e., it matches
any character not in the list. For example:

/[M"A-Z]/; matches any character other than an uppercase letter

Some common character classes have their own predefined escape sequences for your programming
convenience:

Code |Matches
\'d |Adigit,sameas| 0- 9]
\D |A nondigit, sameas[ *0- 9]

\'w | A word character (alphanumeric), sasmeas|[ a- zA- Z_0- 9]
\'W | A nonword character, [ *a- zA- Z_0- 9]

\'s | A whitespace character, sameas[\t\n\r\f]

\'S | A non-whitespace character, [ "\ t\ n\ r\f]

These elements match any single element in (or not in) their class. A \ wmatches only one character of a
word. Using amodifier, you can match a whole word, for example, with \ w+. The abbreviated classes
may also be used within brackets as elements of other character classes.

4.6.5 Anchors

Anchors don't match any characters, they match places within a string. The two most common anchors
are”™ and $, which match the beginning and end of aline, respectively. This table lists the anchoring
patterns used to match certain boundaries in regular expressions:

Assertion |Meaning

A Matches at the beginning of the string (or line, if / mused)
$ Matches at the end of the string (or line, if / mused)

\b Matches at word boundary (between\ wand\ W

\B Matches except at word boundary

\A Matches at the beginning of the string

\Z Matches at the end of the string or before anewline

\z Matches only at the end of the string

\G Matches where previous m / g left off

The $ and \ Z assertions can match not only at the end of the string, but also one character earlier than
that, if the last character of the string happens to be a newline.



4.6.6 Quantifiers

Quantifiers are used to specify how many instances of the previous element can match. For instance, you
could say "match any number of a's, including none" (a* ), or match between five and ten instances of
theword "owie" ((ow e) {5, 10}).

Quantifiers, by nature, are greedy. That is, the way the Perl regular expression "engine" worksisthat it
will look for the biggest match possible (the farthest to the right) unless you tell it not to. Say you are
searching a string that reads:

a whatever foo, b whatever foo
and you want to find a and f 0o with something in between. Y ou might use:
/a.*fool

A . followed by a* looks for any character, any number of times, until f 0o isfound. But since Perl will
look asfar to theright as possible to find f 00, the first instance of f 00 is swallowed up by the greedy
. * expression.

All the quantifiers therefore have a notation that alows for minimal matching, so they are non-greedy.
This notation uses a question mark immediately following the quantifier to force Perl to look for the
earliest available match (farthest to the left). The following table lists the regular expression quantifiers
and their non-greedy forms:

Maximal |Minimal |Allowed Range

{n,m {n,m? |Must occur at least n times but no more than mtimes
{n,} {n,}? |Mustoccur at least n times

{n} {n}? Must match exactly n times

* *? 0 or moretimes (sameas{ 0, })

+ +7? 1 or moretimes (sameas{1, })

? ?7? Oor 1ltime(sameas{O0, 1})

4.6.7 Pattern Match Variables

Parentheses not only serve to group elements in aregular expression, they also remember the patterns
they match. Every match from a parenthesized element is saved to a special, read-only variable indicated
by a number. Y ou can recall and reuse a match by using these variables.

Within a pattern, each parenthesized element saves its match to a numbered variable, in order starting
with 1. You can recall these matches within the expression by using\ 1, \ 2, and so on.

Outside of the matching pattern, the matched variables are recalled with the usual dollar-sign, i.e., $1,
$2, etc. The dollar sign notation should used in the replacement expression of a substitution and
anywhere else you might want to use them in your program. For example, to implement "i before e,
except after c":



s/ (["~c])eil$lielqg;
The backreferencing variables are:

$+

Returns the last parenthesized pattern match
$&

Returns the entire matched string
¢

Returns everything before the matched string
$l

Returns everything after the matched string

Backreferencing with these variables will slow down your program noticeably for al regular expressions.

4.6.8 Extended Regular Expressions

Perl defines an extended syntax for regular expressions. The syntax isapair of parentheses with a
guestion mark as the first thing within the parentheses. The character after the question mark givesthe
function of the extension. The extensions are:

( ?#t ext)

A comment. The text isignored.
(?:...)

Thisgroupsthingslike"(. . . ) " but doesn't make backreferences.
(?=...)

A zero-width positive lookahead assertion. For example, / \ w+( ?=\'t ) / matchesaword
followed by atab, without including the tab in $&.

(?'...)
A zero-width negative lookahead assertion. For example, / f oo( ?! bar )/ matches any

occurrence of "foo" that isn't followed by "bar".
(?<=...)

A zero-width positive lookbehind assertion. For example, / ( ?<=bad) boy/ matches the word
boy that follows bad, without including bad in $&. This only works for fixed-width |lookbehind.

(?<l=...)

A zero-width negative lookbehind assertion. For example, / ( ?<! =bad) boy/ matches any
occurrence of "boy" that doesn't follow "bad". This only works for fixed-width lookbehind.

(?>...)

Matches the substring that the standal one pattern would match if anchored at the given position.



(?(condition)yes-patternfno-pattern)

(?(condition)yes-pattern)
Matches a pattern determined by a condition. The condi t i on should be either an integer, which
Is"true" if the pair of parentheses corresponding to the integer has matched, or alookahead,

lookbehind, or evaluate, zero-width assertion. The no- pat t er n will be used to match if the
condition was not meant, but it is also optional.

(?1 mBX-1 MBX)

One or more embedded pattern-match modifiers. Modifiers are switched off if they follow a-
(dash). The modifiers are defined as follows:

Modifier |Meaning

i Do case-insensitive pattern matching

m Treat string as multiple lines

S Treat string assingle line

X Use extended regular expressions
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4.7 Subroutines

Subroutines are declared using one of these forms:

sub nane {bl ock}
sub name (proto) {block}

Prototypes allow you to put constraints on the arguments you provide to your subroutines.

Y ou can also create anonymous subroutines at run-time, which will be available for use through a reference:
$subref = sub {bl ock};

4.7.1 Calling Subroutines

The ampersand (&) is the identifier used to call subroutines. Most of the time, however, subroutines can be
used in an expression just like built-in functions. To call subroutines directly:

name(args); # & is optional wth parentheses
name args; # Parens optional if predeclared/inported
&nare; # Passes current @ to subroutine

To call subroutines indirectly (by name or by reference):
&$subref (args); # & is not optional on indirect call
&$subr ef ; # Passes current @ to subroutine

4.7.2 Passing Arguments

All arguments to a subroutine are passed as asingle, flat list of scalars, and return values are returned the same
way. Any arrays or hashes passed in these lists will have their values interpolated into the flattened list.

Any arguments passed to a subroutine comein asthe array @ .

You may use the explicit r et ur n statement to return a value and leave the subroutine at any point.

4.7.3 Passing References

If you want to pass more than one array or hash into or out of a function and have them maintain their
integrity, then you will want to pass references as arguments. The simplest way to do thisisto take your
named variables and put a backslash in front of them in the argument list:

@eturnlist = ref_conversion(\@enpsl, \@enps2, \@enps3);
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This sends references to the three arrays to the subroutine (and saves you the step of creating your own named
references to send to the function). The references to the arrays are passed to the subroutine as the
three-member @ array. The subroutine will have to dereference the arguments so that the data values may be
used.

Returning references is a simple matter of returning scalars that are references. Thisway you can return
distinct hashes and arrays.

4.7.4 Private and Local Variables

Any variables you use in the function that aren't declared private are global variables. In subroutines, you'll
often want to use variables that won't be used anywhere else in your program, and you don't want them taking
up memory when the subroutine is not being executed. Y ou also might not want to alter variablesin
subroutines that might have the same name as global variables.

The nry function declares variables that are lexically scoped within the subroutine. Lexically scoped variables
are private variables that only exist within the block or subroutine in which they are declared. Outside of their
scope, they areinvisible and can't be altered in any way.

To scope multiple variables at once, use alist in parentheses. Y ou can also assign avariablein any statement:
ny @ist = (44, 55, 66);
my $cd = "orb";
Dynamic variables are visible to other subroutines called from within their scope. Dynamic variables are
defined with | ocal , and they are not private variables, but rather they are global variables with temporary
values. When a subroutine is executed, the global value is hidden away, and the local valueis used. Once the
scope is exited, the original global valueis used. Most of the time you will want to use ny to localize
parameters in a subroutine.

4.7.5 Prototypes

Prototypes allow you to design your subroutines to take arguments with constraints on the number of
parameters and types of data. To declare a function with prototypes, use the prototype symbolsin the
declaration line, like this:

sub addem ($%$) {

}
In this case, the function expects two scalar arguments. The following table gives the various prototype
symbols:

Symbol [Meaning

$ Scalar

@ List

% Hash

& Anonymous subroutine

* Typeglob




A backslash placed before one of these symbols forces the argument to be that exact variable type. For
instance, afunction that requires a hash variable would be declared like this:

sub hashfunc (\%;

Unbackslashed @or %symbols act exactly alike, and will eat up all remaining arguments, forcing list context.
A $ likewise forces scalar context on an argument, so taking an array or hash variable for that parameter would
probably yield unwanted results.

A semicolon separates mandatory arguments from optional arguments. For example:
sub newsplit (\@;9);

requires two arguments. an array variable and a scalar. The third scalar is optional. Placing a semicolon before
@and %is not necessary since lists can be null.

A typeglob prototype symbol (* ) will always turn its argument into a reference to a symbol table entry. It is
most often used for filehandles.
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4.8 References and Complex Data Structures

A Perl reference is afundamental data type that "points’ to another piece of data or code. A reference
knows the location of the information and what type of datais stored there.

A reference is ascalar and can be used anywhere a scalar can be used. Any array element or hash value
can contain areference (a hash key cannot contain areference), and thisis how nested data structures are
built in Perl. You can construct lists containing references to other lists, which can contain referencesto
hashes, and so on.

4.8.1 Creating References

Y ou can create areference to an existing variable or subroutine by prefixing it with a backslash:

$a = "fondue";

@list = ("pitt", "hanks", "cage", "cruise");

%ong = ("nother" => "crying", "brother" => "dying");

sub freaky friday { s/nother/daughter/ }

# Create references

$ra =\ $a;

$ralist = \@list;

$rsong = \ ¥%song;

$rsub = \&f reaky friday; # '& required for subroutine nanes
Referencesto scalar constants are created similarly:

$pi = \3.14159;

$nynanme = \"Charlie";
Note that all references are prefixed by a$, even if they refer to an array or hash. All references are
scalars, thus you can copy areference to another scalar or even reference another reference:

$aref = \ @anes;
$bref = $aref; # both refer to @anes
$cref = \Paref; # $cref is a reference to Paref

Because arrays and hashes are collections of scalars, you can create references to individual elements by
prefixing their names with backslashes:

$star = \$alist[2]; # refers to third elenment of @li st
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$action = \$song{nother}; # refers to the 'nother' value of %song
4.8.1.1 Referencing anonymous data

It is also possible to take references to literal data not stored in avariable. This datais called anonymous
because it is not bound to any named variable.

To create areference to a scalar constant, simply backslash the literal string or number.

To create areference to an anonymous array, place the list of valuesin square brackets:
$shortbread = [ "flour™, "butter", "eggs", "sugar" ];
This creates areference to an array, but the array is only available through the reference $shor t br ead.

A reference to an anonymous hash uses curly braces around the list of elements:

$cast = { host => "Space Ghost",
musi ci an => " Zor ak",
director => "Moltar" };

4.8.2 Dereferencing

Dereferencing returns the value a reference points to. The general method of dereferencing uses the
reference variable substituted for the regular name part of avariable. If $r isareference, then $$r , @r ,
or %&r retrieve the value being referred to, depending on whether $r is pointing to ascalar, array, or
hash. A reference can be used in all the places where an ordinary data type can be used.

When areference is accidentally evaluated as a plain scalar, it returns a string that indicates what type of
datait points to and the memory address of the data.

If you just want to know which type of datais being referenced, user ef , which returns one of the
following strings if its argument is areference. Otherwise, it returns false.

SCALAR
ARRAY
HASH
CODE
G.0B
REF

4.8.2.1 Arrow dereferencing

References to arrays, hashes, and subroutines can be dereferenced using the - > operator. This operator
dereferences the expression to its left, which must resolve to an array or hash, and accesses the element
represented by the subscripted expression on its right. For example, these three statement are equivalent:

$$arrayref[0] = "man";
${Sarrayref}[0] = "man";
$arrayref->[0] = "man";

The first statement dereferences $ar r ayr ef first and then finds the first element of that array. The



second uses bracesto clarify this procedure. The third statement uses the arrow notation to do the same
thing.

The arrow dereferencing notation can only be used to access a single scalar value. Y ou cannot use arrow
operatorsin expressions that return either slices or whole arrays or hashes.
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4.9 Filehandles

A filehandle is the name for an 1/O connection between your Perl process and the operating system.
Filehandle names are like label names, but use their own namespace. Like label names, the convention is
to use all uppercase letters for filehandle names.

Every Perl program has three filehandles that are automatically opened: STDIN, STDOUT, and
STDERR. By default, thepri nt andwr i t e functionswriteto STDOUT. Additiona filehandles are
created using the open function:

open (DATA, "nunbers.txt");

DATA isthe new filehandle that is attached to the external file, which is now opened for reading. Y ou
can open filehandles for reading, writing, and appending to external files and devices. To open afilefor
writing, prefix the filename with a greater-than sign:

open( QUT, ">outfile");
To open afile for appending, prefix the filename with two greater-than signs:
open(LOGFI LE, ">>error_log");

The open function returns true if the file is successfully opened, and false if it failed to open. Opening a
file can fail for any number of reasons: afile does not exist, is write-protected, or you don't have
permission for afile or directory. However, afilehandle that has not been successfully opened can still be
read from (giving you an immediate EOF) or written to, with no noticeable effects.

Y ou should always check the result of open immediately and report an error if the operation does not
succeed. Thewar n function can report an error to standard error if something goes wrong, and di e can
terminate your program and tell you what went wrong. For example:

open(LOGFI LE, "/usr/httpd/error _| og")
|| warn "Could not open /usr/httpd/error_|og.\n";
open( DATA, ">/tnp/data”) || die "Could not create /tnp/data\n.";

Oncethefileis opened, you can access the data using the diamond operator, <f i | ehandl e>. Thisis
the line-input operator. When used on afilehandle in a scalar context, it will return aline from a
filehandle as astring. Each timeitiscalled it will return the next line from the filehandle, until it reaches
the end-of-file. The operator keeps track of which lineit ison in thefile, unless the filehandle is closed
and reopened, resetting the operator to the top-of-file.
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For example, to print any line containing the word "secret.html" from the LOGFILE filehandle:

whil e (<LOGFI LE>) {
print "$ \n" if /secret\.htm/;
}

In alist context, the line-input operator returns alist in which each line is an element. The empty <>
operator reads from the ARGV filehandle, which reads the array of filenames from the Perl command
line. If @GARGV is empty, the operator resorts to standard input.

A number of functions send output to afilehandle. The filehandle must already be opened for writing, of
course. In the previous example, pri nt wroteto the STDOUT filehandle, even though it wasn't
specified. Without afilehandle, pri nt defaults to the currently selected output filehandle, which will be
STDOUT until you open and select another one in your program. Seethe sel ect function (filehandle
version) for more information.

If your program involves more than a couple of open filehandles, you should be safe and specify the
filehandles for al of your IO functions:

print LOGFILE "======= Generated report $date ======="
To close afilehandle, use the cl ose function. Filehandles are aso closed when the program exits.
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4.10 Formats

Formats are a mechanism for generating formatted reports for outputting data. Formats are defined with
thef or mat keyword. The general form looks like:

format nane =

...tenplate lines...
...argunent line...

Most of your format names will be the same as the filehandle names for which they are used. The default
format for afilehandle is the one with the same name.

The format definition is like a subroutine definition. It doesn't contain immediately executed code and
can therefore be placed anywhere in the file with the rest of the program; they are commonly placed near
the end of the file with subroutine definitions. To output to aformat, usethewr i t e function instead of
print.

The template lines contain literal text and fieldholders. Fieldholders contain symbols that describe the
size and positioning of the area on the line where datais output. An argument line immediately follows a
template line that contains the fields to be replaced by data. The argument lineisalist of variables (or
expressions), separated by commas, which fill the fields in the previous line in the order they are listed.

Here's an example of atemplate line with two fieldholders, and the argument line that follows:

Hel l o, ny nane is @<<<<<<<<< and |'m @< years ol d.
$nanme, $age

The fieldholders are the @ <<<<<<<<< and @<, which specify left-justified text fieldswith 11 and 3
characters, respectively.

Most fieldholders start with @ The characters following the @indicate the type of field, while the number
of characters (including the @ indicate the field width. The following fieldholder characters determine
the positioning of text fields:

<<<< (left angle-brackets)

A left-justified field; if the value is shorter than the field width, it will be padded on the right with
spaces.

>>>> (right angle-brackets)
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A right-justified field; if the value is too short, it gets padded on the left with spaces.
| ||| (vertical bars)

A centered field; if the valueistoo short, it gets padded on both sides with spaces, enough on each
side to make the value mostly centered within the field.

Another kind of fieldholder is afixed-precision numeric field. Thisfield also beginswith @and is
followed by one or more hashmarks (###) with an optional dot (indicating a decimal point). For
example:

format MONEY =
Assets: @####. ## Liabiliti es: Of###H#. ## Net: @Q@H#H##H. ##
$assets, $liabilities, Passets-SFliabilities

The multiline fieldholder alows you to include a value that may have many lines of information. This
fieldholder is denoted by @ on aline by itself. The next line defines the value that will be substituted
into the field, which in this case may be an expression that resultsin avalue that contains many newlines.

Another kind of fieldholder isafilled field. Thisfieldholder allows you to create afilled paragraph,
breaking the text into conveniently sized lines at word boundaries, wrapping the lines as needed. A filled
field is denoted by replacing the @marker in atext fieldholder with a caret (* <<<, for example). The
corresponding value for afilled field (on the following line of the format) must be a scalar variable
containing text, rather than an expression that returns a scalar value. When Perl isfilling the filled field,
it takes the value of the variable and removes as many words as will fit in the field. Subsequent calls for
the variable in afilled field will continue where the last one left off.

If the variable's contents are exhausted before the number of fields, you will simply end up with blank
lines. Y ou can suppress blank lines by placing atilde (~) on the line. Any line that contains atilde
character is not output if the line would have otherwise printed blank (i.e., just whitespace). Thetilde
itself always prints as a blank and can be placed anywhere a space could have been placed in the line.

If the text in the variable is longer than what can be filled in the fields, output only continues until the
fields run out. The shortcut to get the string to print until its end is to use two consecutive tildes (~~) on a
line. This causes the line to be repeated automatically until the result is a completely blank line (which
will be suppressed).

Default values for format parameters all relate to the format of the currently selected filehandle. The
currently selected filehandle starts out as STDOUT, which makes it easy to print things on the standard
output. However, you can change the currently selected filehandle with the sel ect function, which
takes asingle filehandle (or a scalar variable containing the name of afilehandle) as an argument. Once
the currently selected filehandle is changed, it affects all future operations that depend on the currently
selected filehandle.
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4.11 Pod

Pod isasimple, but surprisingly capable, text formatter that uses tags to tell atranslator how to format the text.
The tags serve several purposes:

« They tell the formatter how to lay out text on the page.
« They provide font and cross-reference information.
« They start and stop parsing of code.

Thelast item isindicative of one of pod's most useful features; - that it can be intermixed with Perl code. While
it can be difficult to force yourself to go back and write documentation for your code after the fact, with Perl you
can simply intermingle the documentation with the code, and do it all at once. It also lets you use the same text
as both code documentation and user documentation if you wish.

A pod translator reads afile paragraph by paragraph, ignoring text that isn't pod, and converting it to the proper
format. Paragraphs are separated from each other by blank lines (not just by a newline). The various translators
recognize three kinds of paragraphs:

Command

Commands begin with =, followed immediately by the command identifier:
=cut

They can also be followed by text:
=head2 Second-|evel head

A blank line signals the end of the command.

Text

A paragraph consisting of a block of text, generally filled and possibly justified, depending on the

trandlator. For example, acommand like =head?2 is probably going to be followed with atext paragraph:
=head2 Pod

Pod is a sinple, but surprisingly capable, text formatter that uses
tags to tell a translator howto format the text.

Verbatim

A paragraph that isto be reproduced as-is, with no filling or justification. To create a verbatim paragraph,
indent each line of text with at least one space:
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Don't fill this paragraph. It's supposed
to |l ook exactly like this on the page.
There are bl anks at the begi nning of each |ine.

4.11.1 Paragraph tags

The following paragraph tags are recognized as valid pod commands:

o« =back
 =begin
. =cut
. =end
» =for
o =headl
 =head?
« =item
. =over
« =pod

4.11.2 Interior sequences

In addition to the paragraph tags, pod has a set of tags that apply within text, either in a paragraph or acommand.
These interior sequences are:

Sequence Function
B<t ext > Makes text bold, usually for switches and programs
C<code> Literal code
E<escape> Named character: E<gt >
<gt> Literal >
E<l t > Literal <
E<ht m > Non-numeric HTML entity
E<n> Character number n, usually an ASCII character
F<fil e> Filename
| <t ext > Italicizet ext , usually for emphasis or variables L<nane>
Link (cross-reference) to nane: |L<nane>
Manpage L<nane/ i dent > Item in a manpage
L<nane/ "sec" > Section in another manpage
L<"sec"> Section in this manpage; quotes are optional
L</"sec"> SameasL<"sec" >
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S<t ext > t ext has non-breaking spaces

X<i ndex> Index entry

7<> Zero-width character

4.11.3 Pod Utilities

As mentioned earlier, anumber of utility programs have been written to convert files from pod to a variety of
output formats. Some of the utilities are described here, particularly those that are part of the Perl distribution.
Other programs are available on CPAN.

» perldoc
o pod2fm
e podzhtml
o pod2latex
e pod2man
o pod2text
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5. Function Reference

Contents:
Per|l Functions by Category

Per|l Functions in Alphabetical Order

This chapter gives abrief description of Perl's built-in functions. Each description gives the syntax of the
function, with the types and order of its arguments.

Required arguments are shown in italics, separated by commas. If an argument must be a specific
variable type, that variable's identifier will be used (i.e., a percent sign for a hash, ¥%hash). Optional
arguments are placed in brackets. Do not actually use the brackets in your function calls unless you really
want to use an anonymous hash reference.

There are different ways to use a built-in function. For starters, any argument that requires a scalar value
can be made up of any expression that returns one. For example, you can obtain the square root of the
first valuein an array:

$root = sqrt (shift @unbers);
shi ft removesthefirst element of @iunber s and returnsit to beused by sqrt .

Many functions take alist of scalars for arguments. Any array variable or other expression that returns a
list can be used for all or part of the arguments. For example:

chmod (split /,/ FILELIST>); # an expression returns a |i st
chnmod 0755, @xecut abl es; # array used for part of argunents

Inthefirst ling, thespl i t expression reads a string from afilehandle and splitsit into alist. Thelist
provides proper arguments for chnod. The second line uses an array that contains alist of filenames for
chnod to act upon.

Parentheses are not required around a function's arguments. However, without parentheses, functions are
viewed as operators in an expression (the sameis true of predeclared subroutines). If you use afunction
In acomplex expression, you may want to use parentheses for clarity. See Chapter 4, The Perl Language,
for more about precedence in Perl expressions.
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5.1 Perl Functions by Category

Here are Perl's functions and function-like keywords, arranged by category. Note that some functions
appear under more than one heading.

Scalar manipulation
chomp, chop, chr,crypt, hex,i ndex,| c,l cfirst,| ength,oct,ord,pack,q//,
qq// ,reverse,rindex,sprintf,substr,tr///,uc,ucfirst,y///

Regular expressions and pattern matching

m/,pos,qr//,quoteneta,s///,split,study
Numeric functions

abs, at an2, cos, exp, hex,int,| og,oct,rand,si n,sqrt,srand
Array processing

pop, push,shift,splice,unshift
List processing

grep,join,map,qw /,reverse,sort,unpack
Hash processing

del et e, each, exi st s, keys, val ues
Input and output

bi nnode, cl ose, cl osedi r,dbntl ose, dbnopen, di e,eof ,fil eno, fl ock, format,
getc,print,printf,read,readdir,rew nddir,seek,seekdir,sel ect,
syscal | ,sysread, sysseek,syswite,tell ,telldir,truncate,warn,wite

Fixed-length data and records

pack, read,syscal | ,sysread,syswite,unpack,vec
Filehandles, files, and directories

chdi r,chnod, chown, chroot,fcntl,gl ob,ioctl,link,|stat,nkdir,open,
opendi r,readl i nk,renane,rndi r,stat,synlink,sysopen,umask, unl i nk,
utinme

Flow of program control

cal l er,conti nue,di e,do, dunp, eval ,exi t,goto, | ast,next,redo,return,
sub,want arr ay

Scoping

call er,inport,local,ny,package, use
Miscellaneous

defi ned, dunp, eval ,form i ne, | ocal , ny, prot ot ype, reset,scal ar, undef,



want arr ay

Processes and process groups
al ar mexec, fork,get pgrp,getppid,getpriority,kill,pipe,gx//,setpgrp,
setpriority,sl eep,systemtines,wait,waitpid

Library modules

do,i nport,no, package,require,use
Classes and objects

bl ess, dbntl ose, dbnopen, package,ref,tie,tied,untie,use
Low-level socket access

accept, bi nd, connect, get peer nane, get socknane, get sockopt,listen,recv,
send, set sockopt , shut down, socket ,socket pai r

System V interprocess communication
nmsgct !l ,nmsgget, nsgrcv, negsnd, senct |, senget , senop, shnttl , shnyget,
shnread,shmwite

Fetching user and group information

endgr ent , endhost ent , endnet ent , endpwent , get gr ent , get gr gi d, get gr nam
get | ogi n, get pwent , get pwnam get pwui d, set grent , set pwent

Fetching network information

endpr ot oent ,endser vent, get host byaddr, get host bynane, get host ent ,
get net byaddr, get net bynane, get net ent , get pr ot obynane,

get pr ot obynunber, get pr ot oent , get ser vbynane, get ser vbyport,

get servent, set host ent, set net ent, set pr ot oent, set servent

Time

gntinme,localtine,tinme,tines
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die
do

dump
each

endgrent
endhostent
endnetent

endprotoent

endpwent
endservent

eof
eval
exec
exists

exit

exp
fentl
fileno
flock
fork
formline

getc

getgrent
getgrgid
getgrnam
gethostbyaddr
gethostbyname

gethostent

getlogin
getnetbyaddr

getnetbyname
getnetent
getpeername




getparp
getppid
getpriority

getprotobyname
getprotobynumber

getprotoent
getpwent
getpwnam
getpwuid
getservbyname

getservbyport

getservent
getsockname
getsockopt
glob

gmtime

goto

|localtime






redo
ref
rename
require
reset
return
reverse
rewinddir
rindex
rmdir
scalar
seek
seekdir
select
select
semctl
semget

semop
send




shutdown
sin

seep
socket
socketpair
sort
splice
split
sprintf

sart
srand




o Wait

- Wwaitpid
.wantarrgy
. warn

o Write
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abs

abs val ue

Returns the absolute value of its argument (or $_ if omitted).
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accept

accept newsocket, genericsocket

Readies a server process to accept socket connections from clients. Execution is suspended until a
connection is made, at which time the newsocket filehandle is opened and attached to the newly made
connection. The function returns the connected address if the call succeeds, or returns false otherwise
(and it putsthe error code into $! ). genericsocket must be a filehandle already opened viathe socket
function and bound to one of the server's network addresses.
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alarm

alarmn

Sends a SI GALRMsignal to the executing Perl program after n seconds. On some older systems, alarms
go off "at the top of the second,” so, for instance, an al ar m 1 may go off anywhere between 0to 1
seconds from now, depending on when in the current second it is. Anal ar m 2 may go off anywhere
from 1 to 2 seconds from now. And so on.

Each call disables the previous timer, and an argument of O may be supplied to cancel the previous timer
without starting a new one. The return value is the number of seconds remaining on the previous timer.
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atan2

atan2 y, X

Returns the arctangent of y/ xin the range -= to ®. A quick way to get an approximate value of = isto
say:
$pi = atan2(1,1) * 4;
For the tangent operation, you may use the POSI X: : t an() function, or use the familiar relation:
sub tan { sin($_[0]) / cos($ [0]) }
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bind
bi nd socket, address

Attaches an address to an already opened socket specified by the socket filehandle. The function returns
true for success, false otherwise (and puts the error code into $! ). address should be a packed address of
the proper type for the socket.
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binmode

bi nnode fil ehandl e

Arranges for the file to be treated in binary mode on operating systems that distinguish between binary
and text files. It should be called after open but before any 1/0 is done on the filehandle. The only way
to reset binary mode on afilehandleis to reopen thefile.

bi nnode has no effect under Unix, Plan9, or other systemsthat use asingle\ n (newline) character as a
line delimiter. On systems such as Win32 or MS-DOS, bi nnode is needed to prevent the trand ation of
the line delimiter charactersto and from\ n.
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bless

bl ess $ref, [classnane]

L ooks up the item pointed to by reference ref and tells the item that it is now an object in the classname
package - or the current package if no classname is specified. It returns the reference for convenience,
sinceabl ess isoften the last thing in a constructor function. (Always use the two-argument version if
the constructor doing the blessing might be inherited by a derived class. In such cases, the class you want
to bless your object into will normally be found as the first argument to the constructor in question.)
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caller

caller [n]

Returns information about the stack of current subroutine calls. Without an argument, it returns the
package name in ascalar context, and in alist context, it returns the package name, filename, and line
number that the currently executing subroutine was called from:

($package, $filenane, $line) = caller;
With an argument it evaluates n as the number of stack frames to go back before the current one. It also
reports some additional information that the debugger uses to print a stack trace:
$i = 0;
whil e (($pack, $file, $line, $subnane, $hasargs,
$want array, $evaltext, $is require) = caller($i++)) {

}

Furthermore, when called from within the DB package, cal | er returns more detailed information: it
setsthelist variable @B: : ar gs to be the argument passed in the given stack frame.
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chdir

chdir dirnane

Changes the working directory to dirname, if possible. If dirname is omitted, it changes to the home
directory. The function returns 1 upon success, 0 otherwise (and puts the error code into $! ).
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chmod

chnod node, filelist

Changes the permissions of alist of files. The first argument must be the permissions mode given in its
octal number representation. The function returns the number of files successfully changed. For example:

$cnt = chnod 0755, 'filel', '"file2';

will set $cnt to 0, 1, or 2, depending on how many files got changed (in the sense that the operation
succeeded, not in the sense that the bits were different afterward).
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chomp

chonp $var
chomp @i st

Removes any line-ending characters of a string in $var, or each string in @list, that correspond to the
current value of $/ (not just any last character, aschop does). chonp returns the number of characters
deleted. If $/ isempty (in paragraph mode), chonp removes al newlines from the selected string (or
strings, if chonping alist). If no argument is given, the function chonpsthe$_ variable.
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chop

chop $var
chop @i st

Chops off the last character of a string contained in the variable $var (or stringsin each element of a
@list) and returns the character chopped. The chop operator is used primarily to remove the newline
from the end of an input record, but is more efficient than s/ \ n$/ / . If no argument is given, the
function chopsthe $_ variable.
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chown

chown uid, gid, files

Changes the owner and group of alist of files. The first two arguments must be the numerical uid and
gid, in that order. The function returns the number of files successfully changed.

On most systems, you are not allowed to change the ownership of the file unless you're the superuser,
although you should be able to change the group to any of your secondary groups. On insecure systems,
these restrictions may be relaxed, but thisis not a portable assumption.
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chr

chr nunber

Returns the character represented by number in the character set. For example, chr ( 65) is"A" in
ASCII.
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chroot

chr oot dirnane

Changes the root directory for the current process to dirname - the starting point for pathnames beginning
with" /" . Thisdirectory isinherited across exec calls and by all subprocesses. There is no way to undo
achr oot . Only the superuser can use this function.
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close

close fil ehandl e

Closes thefile, socket, or pipe associated with the given filehandle. Y ou don't have to close filehandle if
you are immediately going to do another open on it, since the next open will closeit for you. However,
an explicit cl ose on an input file resets the line counter ($. ), while theimplicit cl ose done by open
does not. Closing a pipe will wait for the process executing on the pipe to complete, and it prevents the
script from exiting before the pipelineis finished. Closing a pipe explicitly also puts the status value of
the command executing on the pipe into $?.

filehandle may be an expression whose value gives areal filehandle name. It may also be areferenceto a
filehandle object returned by some of the object-oriented 1/0 packages.
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closedir

cl osedir dirhandl e

Closes a directory associated with the given directory handle opened by opendi r .

41 PREVIOUS HOME MEXT B
Reference: close BOOK INDEX Reference: connect

[ Library Home | Perl in aNutshell | Learning Perl | Learning Perl on Win32 | Programming Perl | Advanced Perl
Programming | Perl Cookbook ]



file:///D|/Cool Stuff/old/ftp/perl/search/nsrch.htm
file:///D|/Cool Stuff/old/ftp/perl/index.htm
file:///D|/Cool Stuff/old/ftp/perl/learn/index.htm
file:///D|/Cool Stuff/old/ftp/perl/learn32/index.htm
file:///D|/Cool Stuff/old/ftp/perl/prog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/advprog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/advprog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/cookbook/index.htm

IN A NUTSHELL

41 PREVIOUS Chapter 5 MEXT B
Function Reference

connect

connect socket, address

Initiates a connection with another process that iswaiting at an accept on the filehandle socket. The
function returns true for success, false otherwise (and puts the error code into $! ). addressis a packed
network address of the proper type for socket.

To disconnect a socket, use either cl ose or shut down.
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COS

COS num

Returns the cosine of num (expressed in radians). For the inverse cosine operation, you may use the
POSI X: : acos() function, or use thisrelation:

sub acos { atan2( sqrt(1 - $[0] * $[0]), $[0] ) }
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crypt

crypt string, salt

Used by the passwd function on Unix systems to produce a unique 13-character string (stored in the
system's password file) from the first 8 characters of the given string and the 2-character salt. The Perl
function operates the same way, and returns a 13-character string with the first 2 characters being the
salt. cr ypt usesamodified version of the Data Encryption Standard, which produces a one-way
encryption; the resulting string cannot be decrypted to determine the original string. cr ypt can be used
to check that a password is correct by comparing the string from the function to the string found in
/etc/passwd (if you have permission to do this):

i f (crypt ($guess, $pass) eq $pass) {
# guess i s correct
}

Thevariable $pass isthe password string from the password file. cr ypt merely usesthe first two
characters from this string for the salt argument.
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dbmclose

dbntl ose %hash
Breaks the binding between a DBM file and a hash.

Thisfunction is actually just acall tount i e with the proper arguments, but is provided for backward
compatibility with older versions of Perl.
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dbmopen

dbrmopen % ash, dbnane, node

Binds a DBM file (dbname) to a hash (%hash). doname is the name of the database without the .dir or
.pag extension. If the database does not exist, and avalid mode is specified, the database is created with
the permissions specified by mode (as modified by the umask). To prevent creation of the database if it
doesn't exist, you may specify amode of undef , and the function will return afalse value if it can't find
an existing database. If your system supports only the older DBM functions, you may have only one
dbropen in your program.

Values assigned to the hash prior to the dbnopen are not accessible. If you don't have write access to
the DBM file, you can only read the hash variables, not set them.

Thisfunctionisactualy just acall tot i e with the proper arguments, but is provided for backward
compatibility with older versions of Perl.
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defined

defi ned expr

Returns a Boolean value saying whether the scalar value resulting from expr has areal value or not. If no
argument isgiven, def i ned checks$ .

A scalar that contains no valid string, numeric, or reference value is known as the undefined value, or
undef for short. Many operations return the undefined value under exceptional conditions, such as end
of file, uninitialized variable, system error, and such. This function allows you to distinguish between an
undefined null string and a defined null string when you're using operators that might return areal null
string.

You can usedef i ned to seeif asubroutine exists, that is, if the subroutine definition has been
successfully parsed. However, using def i ned on an array or a hash is not guaranteed to produce
intuitive results, and should be avoided.
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delete

del et e $hash{key}
del ete @ash{ @eys}

Deletes the specified key or keys and associated values from the specified hash. (It doesn't delete afile.
See unl i nk for that.) Deleting from $ENV{ } modifies the environment. Deleting from a hash that is
bound to a (writable) DBM file deletes the entry from the DBM file.

For normal hashes, the del et e function returns the value (not the key) that was deleted, but this
behavior is not guaranteed for tied hashes, such as those bound to DBM files. To test whether a hash
element has been deleted, use exi st s.
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die
di e nessage

Prints message to the standard error output and exits the Perl program with a nonzero exit status. message
can be alist value, like the argumentsto pr i nt , from which the elements are concatenated into a single
string for output. If message does not end with anewline (\ n), the current script filename, line number,
and input line number (if any) are appended to the message with a newline. With no argument, the
function outputs the string Di ed asits default.

di e exitsthe programs with the current value of the $! variable, which contains the text describing the
most recent operating system error value. This value can be used in the message to describe what the
problem may have been.

di e behaves differently inside an eval statement. It places the error message in the $@variable and
abortsthe eval , which returns an undefined value. This use of di e can raise runtime exceptions that
can be caught at a higher level of the program.
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do

do {bl ock}

Executes the sequence of commands in the block and returns the value of the last expression evaluated.
When modified by aloop modifier, Perl executes the block once before testing the loop condition. (On
other statements, the loop modifiers test the conditional first.)
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dump

dunp | abel

During program execution, causes an immediate core dump after code previousto it has already been
executed. Primarily, thisis so that you can use the undunp program to turn your core dump into an
executable binary after having initialized all your variables at the beginning of the program. dunp
arranges for the revived binary, when run, to begin by executing agot o label (with all the restrictions
that got o suffers). Think of the operation asagot o with an intervening core dump and reincarnation. If
label is omitted, the function arranges for the program to restart from the top. Please note that any files
opened at the time of the dump will not be open any more when the program is reincarnated. See also the
-u command-line switch.

The undunp program is not available on all systems, and may not be compatible with specific ports of
Perl.
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each

each %hash

Returns a two-element list consisting of the key and value for the next element of a hash. With
successive callsto each, you can iterate over the entire hash. Entries are returned in an indeterminate
order. When the hash is entirely read, anull list isreturned. The next call to each after that will start a
new iteration. The iterator can be reset either by reading all the elements from the hash, or by calling the
keys function in scalar context. Y ou must not add elements to the hash while iterating over it, although
you are permitted to use del et e. In ascalar context, each returnsjust the key.

Thereisasingleiterator for each hash, shared by all each, keys, and val ues function callsin the
program. This means that after akeys or val ues cal, the next each call will start again from the
beginning.

41 PREVIOUS HOME HEXT %
Reference: dump BOOK INDEX Reference: endgrent

[ Library Home | Perl in a Nutshell | Learning Perl | Learning Perl on Win32 | Programming Perl | Advanced Perl
Programming | Perl Cookbook ]



file:///D|/Cool Stuff/old/ftp/perl/search/nsrch.htm
file:///D|/Cool Stuff/old/ftp/perl/index.htm
file:///D|/Cool Stuff/old/ftp/perl/learn/index.htm
file:///D|/Cool Stuff/old/ftp/perl/learn32/index.htm
file:///D|/Cool Stuff/old/ftp/perl/prog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/advprog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/advprog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/cookbook/index.htm

W) IN A NUTSHELL

41 PREVIOUS Chapter 5 MEXT B
Function Reference

endgrent

endgr ent

Closes the groups file (usually /etc/group on Unix systems) if open. Not implemented on Win32 systems.
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endhostent

endhost ent

Closes the hosts file (usually /etc/hosts on Unix systems) if open. Not implemented on Win32 systems.

41 PREVIOUS HOME NEXT »
Reference: endgrent BOOK INDEX Reference: endnetent

[ Library Home | Perl in a Nutshell | Learning Perl | Learning Perl on Win32 | Programming Perl | Advanced Perl
Programming | Perl Cookbook ]



file:///D|/Cool Stuff/old/ftp/perl/search/nsrch.htm
file:///D|/Cool Stuff/old/ftp/perl/index.htm
file:///D|/Cool Stuff/old/ftp/perl/learn/index.htm
file:///D|/Cool Stuff/old/ftp/perl/learn32/index.htm
file:///D|/Cool Stuff/old/ftp/perl/prog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/advprog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/advprog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/cookbook/index.htm

W) IN A NUTSHELL

41 PREVIOUS Chapter 5 MEXT B
Function Reference

endnetent

endnet ent

Closes the networks file (usually /etc/networks on Unix systems) if open. Not implemented on Win32
systems.
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endprotoent

endpr ot oent

Closes the prototypes file (usually /etc/prototypes on Unix systems) if open. Not implemented on Win32
systems.
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endpwent

endpwent

Closes the password file (/etc/passwd or equivalent on Unix systems) if open. Not implemented on
Win32 systems.
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endservent

endser vent

Closes the servicesfile (usually /etc/services on Unix systems) if open. Not implemented on Win32
systems.
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eof

eof fil ehandl e
eof ()

Returns true if the next read on filehandle will return end-of-file, or if filehandle is not open. filehandle
may be an expression whose value gives the real filehandle name. An eof without an argument returns
the end-of-file status for the last file read. Empty parentheses () may be used in connection with the
combined files listed on the command line. That is, insideawhi | e ( <>) loop, eof () will detect the
end of only the last of agroup of files. Use eof ( ARGV) or eof (without the parentheses) to test each
fileinawhi | e (<>) loop. For example, the following code inserts dashes just before the last line of
the last file:

while (<>) {
if (eof ()) {
print "-" x 30, "\n";
b
print;
}
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eval

eval string
eval {bl ock}

Evaluates the expression or code in its argument at runtime as a separate Perl program within the context of the
larger script. Any variable settings remain afterward, as do any subroutine or format definitions. The code of the
eval istreated asablock, so any locally scoped variables declared within theeval last only until theeval is
done. (Seedso | ocal andmny.) Thevauereturned from an eval isthevalue of the last expression evaluated. Like
subroutines, you may also use ther et ur n function to return avalue and exit theeval .

With eval string, the contents of string are compiled and executed at runtime. For example:
$a = 3, $b = 4;
$c = "$a * $b';
print (eval "$c"); # prints 12
The string form of eval isuseful for executing strings produced at runtime from standard or other dynamic input

sources. If the string produces an error, either from syntax or at runtime, theeval exits with the undefined value
and placesthe error in $@ If string is omitted, the operator evaluates $_.

The block form of eval isused in Perl programs to handle runtime errors (exceptions). The code in block is
compiled only once during the compilation of the main program. If thereis a syntax error in the block it will produce
an error at compiletime. If the code in block produces aruntime error (or if adi e statement is encountered), the
eval exits, and the error is placed in $@ For example, the following code can be used to trap a divide-by-zero error
at runtime:

eval {
$a = 10; $b = 0O;
$c = $a / $b; # causes runtinme error
# trapped by eval
b
print $@ # Prints "lllegal division by O at try.pl line 3"

Aswith any code in ablock, afinal semicolon is not required.
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exec

exec commuand

Terminates the currently running Perl script and executes the program named in command. The Perl
program does not resume after the exec unlessthe exec cannot be run and produces an error. Unlike
syst em the executed command is not forked off into a child process. An exec completely replaces the
script in its current process.

command may be a scalar containing a string with the name of the program to run and any arguments.
This string is checked for shell metacharacters, and if there are any, passesthe stringto/ bi n/ sh/ -c
for parsing. Otherwise, the string is read as a program command, bypassing any shell processing. The
first word of the string is used as the program name, with any remaining words used as arguments.

command may also be alist value where the first element is parsed as the program name and remaining
elements as arguments. For example:

exec 'echo', 'Your argunents are: ', @ARGY,
The exec function is not implemented for Perl on Win32 platforms.
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exists

exi sts $hash{ $key}
Returnstrue if the specified hash key exists, even if the corresponding value is undefined.
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exit
exit status

Exits the current Perl processimmediately with that value given by status. This could be the entire Perl
script you are running, or only achild process created by f or k. Here's afragment that lets a user exit the
program by typing x or X:

$ans = <STDI N>;

exit 0 if $ans =~ /" Xx]/;

If status is omitted, the function exits with 0. Y ou shouldn't use exi t to abort a subroutine if there's any
chance that someone might want to trap whatever error happened. Use di e instead, which can be
trapped by an eval .
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exp

exp num

Returns e to the power of num. If numisomitted, it givesexp($_) . To do genera exponentiation, use
the** operator.
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fcntl

fcntl filehandle, function, arg

Callsthefile control function (with the function-specific arg) to use on the file or device opened with
filehandle. f cnt | callsUnix'sf cnt | function (not available on Win32 platforms). If the function is not
implemented, the program exits with afatal error. f cnt | setsfile descriptorsfor afilehandle. This
built-in command is usable when you use the Fcntl module in the standard distribution:

use Fcntl ;

This module imports the correct function definitions. See the description of the Fentl module in Chapter
8, Standard Modules.

Thereturnvalueof f cnt | (andi oct | ) isasfollows:

System call returns |Perl returns

-1 Undefined value

0 String"0 but true”
Anything else That number

Thus Perl returns true on success and false on failure, yet you can still easily determine the actual value
returned by the operating system.
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fileno

fileno fil ehandl e

Returns the file descriptor for afilehandle. (A file descriptor isasmall integer, unlike the filehandle,
which isasymbol.) It returnsundef if the handleis not open. It's useful for constructing bitmaps for
sel ect , and for passing to certain obscure system callsif syscal | isimplemented. It's aso useful for
double-checking that the open function gave you the file descriptor you wanted.
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flock

flock filehandl e, operation

Establishes or removes alock on afile opened with filehandle. This function calls one of the Unix
functionsf | ock, | ockf , or thelocking capabilitiesof f cnt | , whichever your system supports. If
none of these functions exist on your system, f | ock will produce afatal error.

operation is the type of locking function to perform. The number by each operation name is the argument
that Perl'sf | ock takes by default. Y ou may aso use the operation names if you explicitly import them

from the Fentl modulewithuse Fcentl ":fl ock".
LOCK _SH (1)

Establishes a shared lock on the file (read lock).
LOCK _EX (2

Establishes an exclusive lock on the file (write lock).
LOCK _UN(8)

Removes alock from thefile.
LOCK _NB (4)

Preventsf | ock from blocking while trying to establish alock with LOCK_SHor LOCK_EX and
instructsiit to return immediately. LOCK _NB must be ored with the other operation as an
expression for the operation argument, i.e., (LOCK_EX | LOCK _NB).
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fork

fork

Spawns a child process that executes the code immediately following the f or k call until the processis
terminated (usually with an exi t ). The child process runs parallel to the parent process and shares all
the parent's variables and open filehandles. The function returns the child pid to the parent process and 0
to the child process on success. If it fails, it returns the undefined value to the parent process, and no
child processis created. If you f or k your child processes, you'll have towai t on their zombies when
they die. Seethewai t function for more information. Thef or k function is unlikely to be implemented
on any operating system not resembling Unix, unless it purports POSIX compliance.
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formline

formine picture, variables

Internal function used by formats, although you may also call it. It formats alist of values (variables)
according to the contents of picture, placing the output into the format output accumulator, $* A. When a
wr i t e isdone, the contents of $” A are written to some filehandle, but you could also read $” A yourself
and set $" A back to " " . Note that aformat typically doesonef or ni i ne per line of form, but the

f orm i ne function itself doesn't care how many newlines are embedded in the picture. This means that
the ~ and ~~ tokens will treat the entire picture asasingle line. Thus, you may need to use multiple
formlines to implement a single record-format, like the format compiler.

Be careful if you put double quotes around the picture, since an @character may be taken to mean the
beginning of an array name. f or m i ne aways returnstrue. See Section 4.10, "Formats' in Chapter 4
for more information.
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getc

getc fil ehandl e

Returns the next byte from the input file attached to filehandle. At end-of-file, it returnsanull string. If
filehandle is omitted, the function reads from STDIN. This operator is very slow, but is occasionally
useful for single-character input from the keyboard.
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getgrent

get grent

Returns the next entry from the systems group file (usually /etc/group on Unix systems) starting from the
top. Returns null when EOF is reached. The return value from get gr ent inlist context is:

($nanme, $passwd, $gid, $nmenbers)

where $nenber s contains a space-separated list of the login names of the members of the group. In
scalar context, get gr ent returns only the group name.
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getgrgid
getgrgid gid

Retrieves agroup file (/etc/group) entry by group number gid. The return valuein list context is:
($nane, $passwd, $gid, $nenbers)

where $nenber s contains a space-separated list of the login names of the members of the group. If you
want to do this repeatedly, consider caching the datain a hash using get gr ent . In scalar context,
get gr gi d returns only the group name.
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getgrnam

get gr nam nane

Retrieves agroup file entry by the group name name. The return valuein list context is:
($nane, $passwd, $gid, $nenbers)

where $nenber s contains a space-separated list of the login names of the members of the group. In
scalar context, get gr namreturns only the numeric group ID.
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gethostbyaddr

get host byaddr address, [addrtype]

Retrieves the hostname (and alternate addresses) of a packed binary network address. (addrtype indicates
the type of address given. Since get host byaddr isused almost solely for Internet | P addresses,
addrtype is not needed.) The return value in list context is:

($nane, $aliases, $addrtype, $length, @ddrs)

where @ddr s isalist of packed binary addresses. In the Internet domain, each addressis four bytes
long and can be unpacked by saying something like:

($a, $b, $c, $d) = unpack(' A', $addrs[0]);
In scalar context, get host byaddr returns only the hostname.

4 PREVIOUS HOME NEXT &
Reference: getgrnam BOOK INDEX Reference: gethostbyname

[ Library Home | Perl in a Nutshell | Learning Perl | Learning Perl on Win32 | Programming Perl | Advanced Perl
Programming | Perl Cookbook |



file:///D|/Cool Stuff/old/ftp/perl/search/nsrch.htm
file:///D|/Cool Stuff/old/ftp/perl/index.htm
file:///D|/Cool Stuff/old/ftp/perl/learn/index.htm
file:///D|/Cool Stuff/old/ftp/perl/learn32/index.htm
file:///D|/Cool Stuff/old/ftp/perl/prog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/advprog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/advprog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/cookbook/index.htm

W) IN A NUTSHELL

41 PREVIOUS Chapter 5 MEXT B
Function Reference

gethostbyname

get host bynane nane

Retrieves the address (and other names) of a network hostname. The return value in list context is:
($nane, $aliases, S$addrtype, $length, @ddrs)

where @ddr s isalist of raw addresses. In scalar context, get host bynane returns only the host
address.
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gethostent

get host ent
Retrieves the next entry from your system's network hosts file (usually /etc/hosts on Unix). The return
valuefrom get host ent is:
($nanme, $aliases, S$addrtype, $length, @ddrs)
where @uddr s isalist of raw addresses. Scripts that use this function should not be considered portable.

41 PREVIOUS HOME NEXT &
Reference: gethostbyname BOOK INDEX Reference: getlogin

[ Library Home | Perl in a Nutshell | Learning Perl | Learning Perl on Win32 | Programming Perl | Advanced Perl
Programming | Perl Cookbook ]



file:///D|/Cool Stuff/old/ftp/perl/search/nsrch.htm
file:///D|/Cool Stuff/old/ftp/perl/index.htm
file:///D|/Cool Stuff/old/ftp/perl/learn/index.htm
file:///D|/Cool Stuff/old/ftp/perl/learn32/index.htm
file:///D|/Cool Stuff/old/ftp/perl/prog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/advprog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/advprog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/cookbook/index.htm

W) IN A NUTSHELL

41 PREVIOUS Chapter 5 MEXT B
Function Reference

getlogin

getl ogi n

Returns the current login from /etc/utmp (Unix systems only), if any. If null, use get pwui d. For
example:

$login = getlogin || getpwid($<) || "Intruder!!";
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getnetbyaddr

get net byaddr address, [addrtype]

Retrieves the network name or names of the given network address. (addrtype indicates the type of
address. Often this function is used for IP addresses, where the typeis not needed.) The return valuein
list context is:

($nanme, S$aliases, $addrtype, S$net)
In scalar context, get net byaddr returns only the network name.
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getnetbyname

get net bynane nane

Retrieves the network address of a network name. The return valuein list context is:
($nane, $aliases, $addrtype, $net)
In scalar context, get net bynamne returns only the network address.
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getnetent

get net ent
Retrieves the next line from your /etc/networks file, or system equivalent. The return valuein list context
IS
($nane, S$aliases, $addrtype, S$net)
In scalar context, get net ent returns only the network name.
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getpeername

get peer nane socket

Returns the packed socket address of the other end of the socket connection. For example:

use Socket;

$her sockaddr = get peernane SOCK;

($port, S$heraddr) = unpack_sockaddr i n($hersockaddr);
$her host nane = get host byaddr ($heraddr, AF _|I NET);

$herstraddr = i net _ntoa($heraddr);
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Function Reference

getpgrp

getpgrp pid

Returns the current process group for the specified process ID (pid). Use apid of O for the current
process. Invoking get pgr p will produce afatal error if used on a machine that doesn't implement the
get pgr p system call. If pid is omitted, the function returns the process group of the current process (the
same as using a pid of 0). On systems implementing this operator with the POSIX get pgr p(2) system
call, pid must be omitted or, if supplied, must be O.
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getppid

getppid

Returns the process ID of the parent process. On the typical Unix system, if your parent process ID
changesto 1, your parent process has died and you've been adopted by the init program.
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Function Reference

getpriority

getpriority type, id

Returns the current priority for a process, a process group, or a user. type indicates which of these three
process types to return. (The type identifiers are system-specific. Consult the manpage for

get priority.) Theid givesthe specific ID of the corresponding processtypein type: aprocess D, a
process-group ID, or auser ID. The value O in who gives the priority for the current process, process
group, or user.

The priority will be an integer value. Lower values indicate higher priority (negative values may be
returned on some systems). Invoking get pri ori t y will produce afatal error if used on a machine that
doesn't implement theget pri ori ty system cal.
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getprotobyname

get pr ot obynane nane

Trangdlates a protocol name to its corresponding number. The return valuein list context is:
($nane, $aliases, $protocol nunber)
In scalar context, get pr ot obynane returns only the protocol number.
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getprotobynumber

get pr ot obynunber nunber

Tranglates a protocol number to its corresponding name. The return valuein list context is:
($nane, $aliases, $protocol nunber)
In scalar context, get pr ot obynunber returns only the protocol name.
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getprotoent

get pr ot oent
Retrieves the next line from the /etc/protocols file (on some Unix systems). Returns null at the end of the
file. Thereturn value from get pr ot oent is:
($nane, $aliases, $protocol nunber)
In scalar context, get pr ot oent returns only the protocol name.
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getpwent

get pwent
Retrieves the next line from the /etc/passwd file (or its equivalent coming from some server somewhere).
Returns null at the end of the file. The return valuein list context is:

($nane, $passwd, $ui d, $gi d, $quot a, $conment , $gcos, $dir, $shel |)
Some machines may use the quota and comment fields for other purposes, but the remaining fields will
always be the same. To set up a hash for transating login namesto uids, do this:

while (($name, $passwd, $uid) = getpwent) {

$ui d{ $nane} = $ui d;

}
In scalar context, get pwent returns only the username.
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getpwnam

get pwnam nane

Retrieves the passwd file entry of auser, name. Thereturn valuein list context is:
($nane, $passwd, $ui d, $gi d, $quot a, $conment , $gcos, $di r, $shel |)
If you want to do this repeatedly, consider caching the datain a hash using get pwent .

In scalar context, get pwnamreturns only the numeric user ID.
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getpwuid

getpwuid uid

Retrieves the passwd file entry with the user ID uid. Thereturn valuein list context is:
($nane, $passwd, $ui d, $gi d, $quot a, $conment , $gcos, $di r, $shel |)
If you want to do this repeatedly, consider slurping the datainto a hash using get pwent .

In scalar context, get pwui d returns the username.
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getservbyname

get servbyname nane, proto
Tranglates a service (port) name to its corresponding port number. proto is a protocol name such as
"tcp". Thereturnvaluein list context is:
($nane, $aliases, $port nunber, $protocol nane)
In scalar context, get ser vbynane returns only the service port number.
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getservbyport

get servbyport port, proto
Trandates a service (port) number to its corresponding names. proto is aprotocol namesuchas"t cp”.
Thereturn valuein list context is:

($nane, $aliases, $port nunber, $protocol nane)
In scalar context, get ser vbyport returns only the service port name.
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getservent

get servent
Retrieves the next listing from the /etc/servicesfile or its equivalent. Returns null at the end of thefile.
Thereturn valuein list context is:
($nane, $aliases, $port nunber, S$protocol nane)
In scalar context, get ser vent returns only the service port name.
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getsockname

get socknane socket

Returns the packed socket address of this end of the socket connection.
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Function Reference

getsockopt

get sockopt socket, |evel, optnane

Returns the value of the socket option optname, or the undefined value if thereis an error. level identifies
the protocol level used by socket. Options vary for different protocols. See also set sockopt .
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glob

gl ob expr

Performs filename expansion (globbing) on expr, returning the next successive name on each call. If expr
isomitted, $ isgl obbed instead. Thisisthe internal function implementing the <* > operator, except
that it may be easier to type thisway.

The gl ob function is not related to the Perl notion of typeglobs, other than that they both usea* to
represent multiple items.
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gmtime

gntinme expr

Converts atime string as returned by the t i me function to a nine-element list with the time correct for
Greenwich Mean Time zone (ak.a. GMT, UTC, etc.). Typicaly used as follows:

($sec, $m n, $hour, $nday, $non, $year, $wday, $yday, $i sdst) =

gntinme(tine);

All list elements are numeric and come straight out of a C language st r uct t m In particular this
means that $non hastherange 0. . 11, $wday hastherange 0. . 6, and the year has had 1,900
subtracted from it. (Y ou can remember which ones are 0-based because those are the ones you're always
using as subscripts into 0-based arrays containing month and day names.) If expr is omitted, it does
gnti me(tinme) . For example, to print the current month in London:

$l ondon_nmonth = (gw(Jan Feb Mar Apr May Jun
Jul Aug Sep Cct Nov Dec))[(gntinme)[4]];

The Perl library module Time::Local contains a subroutine, t i megn{ ) , that can convert in the opposite
direction.

In scalar context, gt i e returnsact i me( 3) -like string based on the GMT time value.
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goto

goto | abel
goto &nane

Finds the statement labeled with label (or an expression that evaluates to a label) and resumes execution
there. It may not be used to go into any construct that requiresinitialization, such as a subroutine or a

f or each loop. It also can't be used to go into a construct that is optimized away. It can be used to go
almost anywhere el se within the dynamic scope, including out of subroutines, but for that purposeit's
usually better to use some other construct such as| ast or di e.

got o &nane substitutes a call to the named subroutine for the currently running subroutine. Thisis used
by AUTOLQAD subroutines that wish to load another subroutine and then pretend that this subroutine -
and not the original one - had been called in the first place (except that any modificationsto @ inthe
original subroutine are propagated to the replacement subroutine). After the got o, not evencal | er

will be ableto tell that the original routine was called first.
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grep

grep expr, list
grep {block} Iist

Evaluates expr or block in a Boolean context for each element of list, temporarily setting $_ to each
element in turn. Inlist context, it returns alist of those elements for which the expression is true. Mostly
used like Unix grep where expr is a search pattern, and list elements that match are returned. In scalar
context, gr ep returns the number of times the expression was true.

For example, presuming @l | _| i nes containslines of code, this example weeds out comment lines:
@ode lines = grep !/"#/, @l _|ines;
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hex

hex hexnum

Converts a hexadecimal string hexnum into its equivalent decimal value. If hexnumis omitted, it
interprets $_. The following code sets $nunber to 4,294,906,560:

$nunmber = hex("ffff12c0");
To do theinverse function, use:

sprintf "% x", $nunber; # (That's a letter '"|I', not a one.)
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Index

i ndex string, substr, [start]

Returns the position of the first occurrence of substr in string. The start, if specified, specifies the
position to start looking in the string. Positions are integer numbers based at 0. If the substring is not
found, thei ndex function returns - 1.
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INt
int num

Returns the integer portion of num. If numis omitted, the functionuses $_.
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loctl

ioctl filehandle, function, arg

Callsthei oct | Unix system call to perform function (with the function-specific arg) on the file or
device opened with filehandle. Seef cnt | for a description of return values.
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join
join char, I|ist

Joins the separate strings of list into a single string with fields separated by the value of char, and returns
the string. For example:

$ =join ":', $login, $passwd, $ui d, $gi d, $gcos, $hone, $shel | ;
To do the opposite, seespl i t . Tojoin things together into fixed-position fields, see pack.
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keys

keys %hash

Returns alist consisting of all the keys of the named hash. The keys are returned in an apparently random
order, but it isthe same order that either the val ues or each function produces (assuming that the hash
has not been modified between calls).

In scalar context, keys returns the number of elements of the hash (and resets the each iterator).

keys can be used as an Ivalue to increase the number of hash buckets allocated for the hash:
keys %mash = 200;
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Kill
kill sig, processes

Sendsasignal, sig, to alist of processes. You may use asignal name in quotes (without a SI Gon the
front). This function returns the number of processes successfully signaled. If the signal is negative, the
function kills process groups instead of processes.
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last

| ast | abel

Immediately exits the loop identified by label. If 1abel is omitted, the command refers to the innermost
enclosing loop.
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lc

| ¢ string

Returns alowercase version of string (or $__ if omitted). Thisisthe internal function implementing the
\ L escape in double-quoted strings.

41 PREVIOUS HOME MEXT
Reference: |ast BOOK INDEX Reference: Icfirst

[ Library Home | Perl in a Nutshell | Learning Perl | Learning Perl on Win32 | Programming Perl | Advanced Perl
Programming | Perl Cookbook ]



file:///D|/Cool Stuff/old/ftp/perl/search/nsrch.htm
file:///D|/Cool Stuff/old/ftp/perl/index.htm
file:///D|/Cool Stuff/old/ftp/perl/learn/index.htm
file:///D|/Cool Stuff/old/ftp/perl/learn32/index.htm
file:///D|/Cool Stuff/old/ftp/perl/prog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/advprog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/advprog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/cookbook/index.htm

IN A NUTSHELL

41 PREVIOUS Chapter 5 MEXT B
Function Reference

Icfirst

| cfirst string

Returnsaversion of string (or $_ if omitted) with the first character lowercased. Thisisthe internal
function implementing the\ | escape in double-quoted strings.
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length

| engt h val
Returns the length in bytes of the scalar value val. If val is omitted, the function returnsthe length of $_.

Do not try to usel engt h to find the size of an array or hash. Usescal ar @r r ay for thesize of an
array, andscal ar keys %hash for the size of a hash.
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link
link oldfile, newfile

Creates a Unix hard link from a new filename, newfile, to an existing file, oldfile, on the same filesystem.
The function returns 1 for success, 0 otherwise (and puts the error code into $! ). Thisfunctionis
unlikely to be implemented on non-Unix systems. Seealsosym i nk.
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listen

| i sten socket, queuesize

Tells the operating system that you are ready to accept connections on socket and sets the number of
waiting connections to queuesize. If the queue isfull, clients trying to connect to the socket will be
refused connection.
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local

| ocal vars

Declares one or more global variables vars to have temporary values within the innermost enclosing
block, subroutine, eval , or file. The new valueisinitially undef for scalarsand () for arraysand
hashes. If more than one variable islisted, the list must be placed in parentheses, because the operator
binds more tightly than a comma. All the listed variables must be legal Ivalues, that is, something you
could assign to. This operator works by saving the current values of those variables on a hidden stack and
restoring them upon exiting the block, subroutine, or eval , or file.

Subroutines called within the scope of alocal variable will see the localized inner value of the variable.
The technical term for this processis"dynamic scoping.” Use ny for true private variables.
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localtime

| ocaltine val

Converts the value returned by t i me to a nine-element list with the time corrected for the local time
zone. It'stypically used as follows:

($sec, $m n, $hour, $nday, $non, $year, $wday, $yday, $i sdst) =
| ocal ti me(tine);

All list elements are numeric. The element $non (month) hastherange 0. . 11, and $wday (weekday)
hastherangeO. . 6. The year has had 1,900 subtracted from it. (Y ou can remember which ones are
0-based because those are the ones you're always using as subscripts into 0-based arrays containing
month and day names.) If val isomitted, it does| ocal ti me(ti me) . For example, to get the name of
the current day of the week:

$t hi sday = (Sun, Mon, Tue, Wd, Thu, Fri, Sat)[(localtine)[6]];
The Perl library module Time::Local contains asubroutine, t i mel ocal (), that can convert in the
opposite direction.

In scalar context, | ocal ti nme returnsact i me( 3) -like string based on the localtime value.

4 PREVIOUS HOME NEXT »
Reference: local BOOK INDEX Reference: log

[ Library Home | Perl in aNutshell | Learning Perl | Learning Perl on Win32 | Programming Perl | Advanced Perl
Programming | Perl Cookbook |



file:///D|/Cool Stuff/old/ftp/perl/search/nsrch.htm
file:///D|/Cool Stuff/old/ftp/perl/index.htm
file:///D|/Cool Stuff/old/ftp/perl/learn/index.htm
file:///D|/Cool Stuff/old/ftp/perl/learn32/index.htm
file:///D|/Cool Stuff/old/ftp/perl/prog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/advprog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/advprog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/cookbook/index.htm

IN A NUTSHELL

41 PREVIOUS Chapter 5 MEXT B
Function Reference

log

| og num

Returns logarithm (base €) of num. If num is omitted, the function uses $_.
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|stat

| stat file

Likest at , returnsinformation on file, except that if fileisasymbolic link, | st at returnsinformation
about the link; st at returnsinformation about the file pointed to by the link. (If symbolic links are
unimplemented on your system, anormal st at isdoneinstead.)
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map

map {bl ock} |i st
map expr, |ist

Evaluates the block or expr for each element of list (locally setting $ _ to each element) and returns the
list value composed of the results of each such evaluation. It evaluates block or expr in alist context, so
each element of list may produce zero, one, or more elementsin the returned value. These are al
flattened into one list. For instance:

@wrds = map { split * ' } @Iines;
splitsalist of linesinto alist of words. Often, though, there is a one-to-one mapping between input
values and output values:

@hars = map chr, @uns;
This statement trandlates alist of numbersto the corresponding characters.
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mkdir

nkdir filenane, nobde

Creates the directory specified by filename, with permissions specified by the numeric mode (as modified
by the current umask). If it succeeds, it returns 1; otherwise, it returns 0 and sets $! (from the value of
errno).
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msgctl

msgctl id, cnd, arg

Calsthensgct | system call, which isused to perform different control operations on |PC message
gueues. Seethensgct | documentation on your system for details. If cndis & PC_STAT, then arg
must be a variable that will hold the returned nsqgi d_ds structure. The return values work like those of
f nct | : theundefined value for error, "0 but true" for zero, or the actual return value otherwise. On
error, it putsthe error code into $! . Before calling, you should say:

require "ipc.ph";

require "nsg. ph";
Thisfunction is available only on machines supporting System V |1PC.
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msgget

nmsgget key, flags

Callsthe System V IPC nsgget system call. Seethe nsgget documentation on your system for
details. The function returns the message queue ID, or the undefined value if there isan error. On error, it
puts the error code into $! . Before calling, you should say:

require "ipc.ph";

require "nsg. ph";
Thisfunction is available only on machines supporting System V |PC.
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msgrcv

msgrcv id, var, size, type, flags

Callsthe System V IPC nsgr cv system call to receive a message from message queue id into variable
var with a maximum message size of size. When a message is received, the message type will be the first
thing in var, and the maximum length of var is size plus the size of the message type. The function
returns true if successful, or falseif thereisan error. On error, it puts the error code into $! . Before
calling, you should say:

require "ipc.ph";

require "nsg. ph";
Thisfunction is available only on machines supporting System V I1PC.
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msgsnd

nmsgsnd id, nsg, flags
Callsthe System V IPC nsgsnd system call to send the message msg to the message queue id. msg must
begin with the long integer message type. Y ou can create a message like this:

$nmsg = pack "L a*", $type, S$text of nessage;

The function returns true if successful, or falseif thereisan error. On error, it puts the error code into $! .
Before calling, you should say:

require "ipc.ph";
require "nsg. ph";
Thisfunction is available only on machines supporting System V |PC.
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my

my vars

Declares one or more private variables to exist only within the innermost enclosing block, subroutine,
eval , or file. The new valueisinitially undef for scalarsand () for arrays and hashes. If more than
one variableislisted, the list must be placed in parentheses, because the operator binds more tightly than
acomma. Only simple scalars or complete arrays and hashes may be declared thisway. The variable
name may not be package-qualified, because package variables are all global, and private variables are
not related to any package.

Unlikel ocal , this operator has nothing to do with global variables, other than hiding any other variable
of the same name from view within its scope. (A global variable can always be accessed through its
package-qualified form or a symbolic reference, however.) A private variable is not visible until the
statement after its declaration. Subroutines called from within the scope of such a private variable cannot
see the private variable unless the subroutine is also textually declared within the scope of the variable.
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next

next | abel

Immediately jJumps to the next iteration of the loop identified by label or the innermost enclosing loop, if
there is no argument. If thereisacont i nue block, it will be executed immediately after the next ,
before the loop is reiterated.
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no

no Modul e |1 st

Effectively "undoes' the use function. Used to deactivate pragmas (compiler directives) for sections of
your program. For instance:

no strict 'refs'

allows soft references to the end of the block scope, if:
use strict 'refs’

was previously invoked.
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oct

oct ostring

Interprets ostring as an octal string and returns the equivalent decimal value. (If ostring happens to start
off with Ox, itisinterpreted as a hex string instead.) The following will handle decimal, octal, and hex in
the standard notation:

$val = oct $val if S$val =~ /"0/;
If ostring is omitted, the function interprets $_. To perform the inverse function on octal numbers, use;
$oct _string = sprintf "% o", $nunber;

41 PREVIOUS HOME NEXT &
Reference: no BOOK INDEX Reference: open

[ Library Home | Perl in a Nutshell | Learning Perl | Learning Perl on Win32 | Programming Perl | Advanced Perl
Programming | Perl Cookbook ]



file:///D|/Cool Stuff/old/ftp/perl/search/nsrch.htm
file:///D|/Cool Stuff/old/ftp/perl/index.htm
file:///D|/Cool Stuff/old/ftp/perl/learn/index.htm
file:///D|/Cool Stuff/old/ftp/perl/learn32/index.htm
file:///D|/Cool Stuff/old/ftp/perl/prog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/advprog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/advprog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/cookbook/index.htm

Sk PERL .

| ' '- IN A NUTSHELL

41 PREVIOUS Chapter 5 MEXT B
Function Reference

open

open fil ehandle, filenane

Opensthefile given by filename, and associates it with filehandle. If filehandle is omitted, the scalar
variable of the same name as the filehandle must contain the filename. (And you must also be careful to
use"or di e" after the statement rather than"| | di e", because the precedence of | | is higher than
list operatorslike open.)

If filename is preceded by either < or nothing, the file is opened for input (read-only). If filenameis
preceded by >, the fileis opened for output. If the file doesn't exist, it will be created; if the file exists, it
will be overwritten with output using >. Preceding the filename with >> opens an output file for
appending. For both read and write access, use a + before either < or >.

A filehandle may also be attached to a process by using a piped command. If the filename beginswith | ,
the filename is interpreted as a command to which output is to be piped. If the filename endswith a| ,
the filename is interpreted as a command which pipes input to you. Y ou may not have an open
command that pipes both in and out.

Any pipe command containing shell metacharactersis passed to the shell for execution; otherwise, it is
executed directly by Perl. The filename"- " refersto STDIN, and ">" refersto STDOUT. open returns
non-zero upon success, the undefined value otherwise. If the open involved a pipe, the return value
happens to be the process ID of the subprocess.
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opendir

opendir dirhandle, directory

Opens adirectory for processing by readdi r,tel | di r,seekdi r,rew nddi r,andcl osedi r.
The function returns true if successful. Directory handles have their own namespace separate from
filehandles.
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ord

ord expr

Returns the numeric ASCII value of the first character of expr. If expr isomitted, it uses$_. The return
value is always unsigned. If you want asigned value, use unpack(' c' , expr) . If you want al the
characters of the string converted to alist of numbers, useunpack(' C*' , expr) instead.
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pack

pack tenplate, |ist

Takes alist of values and packsit into abinary structure, returning the string containing the structure.
The template is a sequence of characters that give the order and type of values, asfollows:

Character [Meaning

a An ASCII string, will be null padded

A An ASCII string, will be space padded

b A bit string, low-to-high order (likevec())
B A bit string, high-to-low order

C A signed char value

C An unsigned char value

d A double-precision float in the native format
f A single-precision float in the native format

h A hexadecimal string, low nybble first

H A hexadecimal string, high nybble first

i A signed integer value

I An unsigned integer value

I A signed long value

L An unsigned long value

n A short in "network" (big-endian) order

N A long in "network" (big-endian) order

p A pointer to a string
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P A pointer to a structure (fixed-length string)
S A signed short value

S An unsigned short value

v A shortin "VAX" (little-endian) order

Vv Alongin"VAX" (little-endian) order

u A uuencoded string

w A BER compressed integer

X A null byte

X Back up abyte

@ Null-fill to absolute position

Each character may optionally be followed by a number that gives arepeat count. Together the character
and the repeat count make afield specifier. Field specifiers may be separated by whitespace, which will
be ignored. With al types except a and A, the pack function will gobble up that many values from the
list. Saying * for the repeat count means to use however many items are left. The a and A types gobble
just one value, but pack it as a string of length count, padding with nulls or spaces as necessary. (When
unpacking, A strips trailing spaces and nulls, but a does not.) Real numbers (floats and doubles) arein
the native machine format only; due to the multiplicity of floating formats around, and the lack of a
standard network representation, no facility for interchange has been made.

The same template may generally also be used in the unpack function. If you want to join variable
length fields with adelimiter, use thej oi n function.
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package

package nanespace

Declares that the rest of the innermost enclosing block, subroutine, eval or file belongs to the indicated
namespace. (The scope of apackage declaration is thus the same as the scope of al ocal or ny
declaration.) All subsequent references to unqualified global identifiers will be resolved by looking them
up in the declared packages symbol table. A package declaration affects only global variables -
including those you've used | ocal on - but not lexical variables created with ny .

Typically you would put apackage declaration asthe first thing in afile that isto be included by the
requi r e or use operator, but you can put one anywhere that a statement would be legal. When
defining aclass or amodulefile, it is customary to name the package the same name asthefile, to avoid
confusion. (It's also customary to name such packages beginning with a capital letter, because lowercase
modules are, by convention, interpreted as pragmas.)
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pipe
pi pe readhandl e, witehandle

Opens apair of connected pipes. Thiscall isamost always used right before af or k, after which the
pipes reader should close writehandle, and the writer should close readhandle. (Otherwise the pipe won't
indicate EOF to the reader when the writer closesit.) Note that if you set up aloop of piped processes,
deadlock can occur unless you are very careful. In addition, note that Perl's pipes use standard 1/O
buffering, so you may need to set $| on your writehandle to flush after each output command, depending
on the application - seesel ect filehandle.
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POPp

pop @rray

Treats an array like a stack, popping and returning the last value of the array, shortening the array by one
element. If array is omitted, the function pops @ARGV (in the main program), or @ (in subroutines).

If there are no elementsin the array, pop returns the undefined value. Seealso push andshi ft . If you
want to pop more than one element, usespl i ce.
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POS

pos $scal ar

Returnsthe location in scalar wherethe last m / g search over scalar left off. It returns the offset of the
character after the last one matched. Thisisthe offset where the next m / g search on that string will
start. Remember that the offset of the beginning of the string is 0. For example:

$grafitto = "fee fie foe foo";
while ($grafitto =~ me/lg) {

print pos $grafitto, "\n";
}

prints2, 3, 7, and 11, the offsets of each of the charactersfollowing an €". The pos function may be
assigned avalue to tell the next m' / g where to start.
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print

print [filehandle] Iist

Prints a string or a comma-separated list of strings to the specified filehandle. If no filehandleis given,
the function prints to the currently open filehandle (STDOUT initially). The function returns 1 if
successful, 0 otherwise. filehandle may be a scalar variable name (unsubscripted), in which case the
variable contains either the name of the actual filehandle or a reference to afilehandle object from one of
the object-oriented filehandle packages. filehandle may also be a block that returns either kind of value:

print { $OK ? "STDOUT" : "STDERR' } "stuff\n";
print { $iohandle[$i] } "stuff\n";

If list isalso omitted, $ is printed. Note that, because pr i nt takesalist, anythinginthelistis
evaluated in list context.
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printf

printf [filehandle] format, |ist

Prints aformatted string of the elementsin list to filehandle or, if omitted, the currently selected output
filehandle. Thisissimilar tothe Clibrary'spri nt f andf pri nt f functions, except that the * field
width specifier is not supported. The function is exactly equivalent to:

print filehandle sprintf(format, list);

printf andsprintf usethesameformat syntax, but spri ntf only returnsastring; it doesn't print
to afilehandle. The format string contains text with embedded field specifiersinto which the the
elements of list are substituted in order, one per field. Field specifiers follow the form:

om nx

A percent sign begins each field, and x is the type of field. The optional mgives the minimum field width
for appropriate field types (negative mleft-justifies). The . n gives the precision for a specific field type,
such as the number of digits after adecimal point for floating-point numbers, the maximum length for a
string, and the minimum length for an integer.

Field specifiers (x) may be the following:

Code (M eaning

% Percent sign

Cc Character

d Decimal integer

e Exponential format floating-point number

E Exponential format floating-point number with uppercase E

f Fixed-point format floating-point number

g Floating-point number, in either exponential or fixed decimal notation
G Like g with uppercase E (if applicable)

| d |Long decimal integer
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| o |Long octa integer

| u |Long unsigned decimal integer

| x |Long hexadecimal integer

o] Octal integer

S String

u Unsigned decimal integer

X Hexadecimal integer

X Hexadecimal integer with uppercase letters

p The Perl value's address in hexadecimal

n Special value that stores the number of characters output so far into the next variable in the

parameter list
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prototype

prot ot ype function

Returns the prototype of afunction asastring, or undef if the function has no prototype. function is the
name of the function or areferencetoit.
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push

push @rray, |ist

Pushes the elements of list onto the end of array. The length of array increases by the length of list. The
function returns this new length. See also pop and unshi ft .
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g/string/

g/ string/
gq/ string/
gx/string/
gw strings/

Generalized forms of quoting. q/ / isequivalent to using single quotes (literal, no variable interpolation).
gq/ / isequivalent to double quotes (literal, interpolated). qx/ / isequivalent to using backticks for
commands (interpolated). And gw/ / is equivalent to splitting a single-quoted string on whitespace.
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quotemeta

quot enet a expr

Returns the value of expr (or $_ if not specified) with all non-alphanumeric characters backslashed. This
isthe internal function implementing the\ Qescape in interpolative contexts (including double-quoted
strings, backticks, and patterns).
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rand

rand num

Returns a random fractional number between O and the value of num. (num should be positive.) If numis omitted,
the function returns a value between 0 and 1 (including O, but excluding 1). Seealso sr and.

To get an integral value, combine thiswithi nt , asin:

$roll =int(rand 6) + 1; # $roll is now an integer between 1 and 6
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read

read filehandl e, $var, length, [offset]

Attemptsto read length bytes of datainto variable var from the specified filehandle. The function returns
the number of bytes actually read, or O at end-of-file. It returns the undefined value on error. var will
grow or shrink to the length actually read. The offset, if specified, says wherein the variable to start
putting bytes, so that you can do ar ead into the middle of a string.

To copy data from the filehandle FROM into the filehandle TO, you could say:

while (read FROM $buf, 16384) {
print TO $buf;
}

Note that the opposite of r ead issimply pr i nt , which aready knows the length of the string you want
to write and can write a string of any length.

Perl'sr ead function is actually implemented in terms of standard I/O'sf r ead function, so the actual

r ead system call may read more than length bytes to fill the input buffer, and f r ead may do more than
one system r ead in order to fill the buffer. To gain greater control, specify the real system call using
sysread.
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readdir

readdi r di rhandl e

Reads directory entries from a directory handle opened by opendi r . In scalar context, this function
returns the next directory entry, if any; otherwise, it returns an undefined value. In list context, it returns
al the rest of the entriesin the directory, which will of course be anull list if there are none.
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readline

readli ne *fil ehandl e

Reads aline or lines from the specified filehandle. (A typeglob of the filehandle name should be
supplied.) Returns one line per call in ascalar context. Returns alist of all lines until the end-of-filein
list context.
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readlink

readl i nk nanme

Returns the name of afile pointed to by the symbolic link name. name should evaluate to afilename, the
last component of which isasymbolic link. If it is not a symbolic link, or if symbolic links are not
implemented, or if some system error occurs, the undefined value is returned, and you should check the
error codein $! . If nameis omitted, the function uses $_.
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readpipe

readpi pe cnd

Executes cmd as a system command and returns the collected standard output of the command. In a
scalar context, the output is returned as a single, possibly multiline string. In list context, alist of output
lines is returned.
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recv

recv socket, $var, len, flags

Receives a message on a socket. It attempts to receive len bytes of datainto variable var from the
specified socket filehandle. The function returns the address of the sender, or the undefined value if
there'san error. var will grow or shrink to the length actually read. The function takes the same flags as
ther ecv(2) system call.
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redo

redo [ abel ]

Restarts aloop block identified by label without re-evaluating the conditional. The cont i nue block, if
any, is not executed. If the label is omitted, the command refers to the innermost enclosing loop.
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ref

ref $var

Returns a string indicating the type of the object referenced if var is areference; returns the null string
otherwise. Built-in types include:

REF
SCALAR
ARRAY
HASH
CODE
G.0B

If the referenced object has been blessed into a package, that package name is returned instead. Y ou can
think of r ef asa"typeof" operator.
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rename

rename ol dname, newnane

Changes the name of afile from oldname to newname. It returns 1 for success, O otherwise (and puts the
error code into $! ). It will not work across filesystem boundaries. If there is already afile named
newname, it will be destroyed.
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require

require fil enane
requi re num
requi re package

Asserts a dependency of some kind depending on its argument. (If an argument is not supplied, $_is
used.)

If the argument is a string filename, this function includes and executes the Perl code found in the

separate file of that name. Thisissimilar to performing an eval on the contents of the file, except that
r equi r e checksto see that the library file has not been included already. The function also knows how
to search the include path stored in the @ NC array.

If r equi r esargument is a number num, the version number of the currently executing Perl binary (as
known by $] ) is compared to num, and if smaller, execution isimmediately aborted. Thus, a script that
requires Perl version 5.003 can have asitsfirst line:

require 5.003;
and earlier versions of Perl will abort.
If r equi r esargument is a package name, r equi r e assumes an automatic .pm suffix, making it easy

to load standard modules. Thisislike use, except that it happens at runtime, not compile time, and the
| mport routineisnot called.
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reset

reset expr

Used at the top of aloop orinacont i nue block at the end of aloop, to clear global variables or reset
?7? searches so that they work again. expr isalist of single characters (hyphens are allowed for ranges).
All scalar variables, arrays, and hashes beginning with one of those letters are reset to their pristine state.
If expr is omitted, one-match searches (?PATTERN?) are reset to match again. The function resets
variables or searches for the current package only. It always returns 1.

Lexical variables (created by ny) are not affected. Use of r eset isvaguely deprecated.
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return

return expr

Returns from a subroutine (or eval ) with the value of expr. (In the absence of an explicitr et ur n, the
value of the last expression evaluated isreturned.) Use of r et ur n outside of a subroutine or eval will
result in afatal error.

The supplied expression will be evaluated in the context of the subroutine invocation. That is, if the
subroutine was called in a scalar context, expr is also evaluated in scalar context. If the subroutine was
invoked in alist context, then expr is aso evaluated in list context, and can return alist value. A return
with no argument returns the undefined value in scalar context, and a null list in list context. The context
of the subroutine call can be determined from within the subroutine by using the (misnamed)

want ar r ay function.
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reverse

reverse |ist

Returns alist value consisting of the elements of list in the opposite order. Thisisfairly efficient because
it just swaps the pointers around. In scalar context, the function concatenates all the elements of list
together and returns the reverse of that, character by character.
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rewinddir

rew nddir dirhandl e

Sets the current position to the beginning of the directory for ther eaddi r routine on dirhandle. The
function may not be available on all machines that support r eaddi r .
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rindex

rindex str, substr, [position]

Worksjust likei ndex except that it returns the position of the last occurrence of substr in str (areverse
i ndex). Thefunction returns - 1 if not found. position, if specified, isthe rightmost position that may be
returned - how far in the string the function can search.
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rmdir

rndi r nanme

Deletes the directory specified by name if it isempty. If it succeeds, it returns 1; otherwise, it returns O
and puts the error code into $! . If name is omitted, the functionuses $_.
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scalar

scal ar expr

Forces an expression expr to be evaluated in scalar context.
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seek

seek fil ehandl e, offset, whence

Positions the file pointer for filehandle, just likethef seek( 3) call of standard I/O. Thefirst positionin
afileisat offset 0, not offset 1, and offsetsrefer to byte positions, not line numbers. The function returns
1 upon success, 0 otherwise. For handiness, the function can cal culate offsets from various file positions
for you. The value of whence specifies which of three file positions your offset isrelativeto: 0, the

beginning of thefile; 1, the current position in thefile; or 2, the end of the file. offset may be negative for
awhenceof 1 or 2.
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seekdir

seekdi r dirhandl e, pos

Sets the current position for ther eaddi r routine on dirhandle. pos must be a value returned by
t el | di r. Thisfunction has the same caveats about possible directory compaction as the corresponding
system library routine.
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select

select fil ehandl e

Returns the currently selected output filehandle, and if filehandle is supplied, sets that as the current
default filehandle for output. This hastwo effects: first, awri t e or apri nt without afilehandle
argument will default to this filehandle. Second, special variables related to output will refer to this
output filehandle.
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select

select rbhits, whits, ebits, tineout

The four-argument sel ect operator istotally unrelated to the previously described sel ect operator.
This operator isfor discovering which (if any) of your file descriptors are ready to do input or output, or
to report an exceptional condition. It callsthesel ect (2) system call with the bitmasks you've
specified, which you can construct using f i | eno andvec, likethis:

$rbits = $wbits = $ebits = "";

vec($rbits, fileno(STDIN, 1) = 1;

vec($wbits, fileno(STDOUT), 1) = 1;

$ein = $rin | $wn;
Thesel ect call blocks until one or more file descriptors is ready for reading, writing, or reporting an
error condition. timeout is given in seconds and tellssel ect how long to wait.
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semctl

senct!l id, semmum cnd, arg

Callsthe System V IPC system call sentt!| (2) . 1f cndis& PC_STAT or &GETALL, then arg must
be a variable which will hold the returned sem d_ds structure or semaphore value array. The function
returnslikei oct | : the undefined value for error, 0 but tr ue for zero, or the actual return value
otherwise. On error, it puts the error code into $! . Before calling, you should say:

require "ipc.ph";

require "sem ph";
Thisfunction is available only on machines supporting System V 1PC.
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semget

senget key, nsens, size, flags

Callsthe System V IPC system call senget ( 2) . The function returns the semaphore ID, or the
undefined value if thereisan error. On error, it puts the error code into $! . Before calling, you should
say:

require "ipc.ph";

require "sem ph";
Thisfunction is available only on machines supporting System V |PC.
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semop

senop key, opstring

Callsthe System V I1PC system call senop( 2) to perform semaphore operations such as signaling and
waiting. opstring must be a packed array of senop structures. Y ou can make each senop structure by
sayingpack('s*', $semmum $senop, $senfl ag). Thenumber of semaphore operationsis
implied by the length of opstring. The function returns true if successful, or false if thereis an error. On
error, it puts the error code into $! . Before calling, you should say:

require "ipc.ph";

require "sem ph";
Thisfunction is available only on machines supporting System V |PC.
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send

send socket, nsg, flags, [dest]

Sends a message msg on a socket. It takes the same flags as the system call of the same name - see
send( 2) . On unconnected sockets you must specify a destination dest to send to, in which casesend
works like sendt o( 2) . The function returns the number of bytes sent, or the undefined value if thereis
an error. On error, it putsthe error codeinto $! .

(Some non-Unix systems improperly treat sockets as different objects than ordinary file descriptors, with
the result that you must alwaysuse send and r ecv on sockets rather than the standard 1/O operators.)
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sethostent

set hostent stayopen

Opens the hosts file (usually /etc/hosts on Unix systems) and resets the "current” selection to the top of

the file. stayopen, if non-zero, keeps the file open across calls to other functions. Not implemented on
Win32 systems.
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setgrent

set gr ent

Opens the groups file (usually /etc/group on Unix systems) and resets the top of the file as the starting
point for any read and/or write functions on the file (with the proper permissions). This function will
reset the get gr ent function back to retrieve group entries from the start of the group file. Not
implemented on Win32 systems.
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setnetent

set net ent stayopen

Opens the networks file (usually /etc/group) and resets the "current” selection to the top of thefile.
stayopen, if non-zero, keeps the file open across calls to other functions. Not implemented on Win32
systems.
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setpgrp

setpgrp pid, pgrp

Sets the current process group pgrp for the specified pid (use apid of O for the current process). Invoking
set pgr p will produce afatal error if used on a machine that doesn't implement set pgr p( 2) . Some
systems will ignore the arguments you provide and alwaysdo set pgr p( 0, $9) . Fortunately, those
are the arguments you usually provide. (For better portability, usethe set pgi d() functionin the
POSIX module, or if you'rereally just trying to daemonize your script, consider the

POSI X: : set si d() functionaswell.)
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setpriority

setpriority which, who, priority

Sets the current priority for a process, a process group, or a user. which must indicate one of these types:
PRI O PROCESS, PRI O_PGRP, or PRI O_USER. who therefore identifies the specific process, process
group, or user with itsID. priority is an integer number that will be added to or subtracted from the
current priority; the lower the number, the higher the priority. The interpretation of a given priority may
vary from one operating system to the next. Seeset pri ori ty onyour system. Invoking

set priority will produce afatal error if used on a machine that doesn't implement set pri ority.
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setprotoent

set pr ot oent stayopen

Opens the prototypes file (usually /etc/prototypes) and resets the "current” selection to the top of thefile.
stayopen, if non-zero, keeps the file open across calls to other functions. Not implemented on Win32
systems.
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setpwent

set pwent

Opens the password file (usually /etc/passwd) and resets the top of the file as the starting point for any
read and/or write functions on the file (with the proper permissions). This function will reset the

get pwent function back to retrieve group entries from the start of the group file. Not implemented on
Win32 systems.
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setservent

setservent stayopen

Opens the servicesfile (usually /etc/services) and resets the "current” selection to the top of thefile.
stayopen, if non-zero, keeps the file open across calls to other functions. Not implemented on Win32
systems.
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setsockopt

set sockopt socket, |evel, optnane, optval

Sets the socket option requested (optname) to the value optval. The function returns undefined if thereis
an error. optval may be specified asundef if you don't want to pass an argument. level specifiesthe
protocol type used on the socket.
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shift

shift @rray

Removes the first value of @array and returns it, shortening the array by 1 and moving everything down.
If there are no elementsin the array, the function returns the undefined value. If @array is omitted, the
function shifts GARGV (in the main program), or @ (in subroutines). Seealso unshi ft, push, pop,
andsplice.Theshi ft andunshi ft functions do the same thing to the left end of an array that pop
and push do to theright end.
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shmctl

shntt!l id, cnd, arg

Callsthe System V IPC system call, shntt | ( 2) , for performing operations on shared memory
segments. If cnd is &l PC_STAT, then arg must be a variable that will hold the returned shm d_ds
structure. The function returnslikei oct | : the undefined value for error, "0 but t rue" for zero, or
the actua return value otherwise. On error, it puts the error codeinto $! . Before calling, you should say:
require "ipc.ph";
require "shm ph";
Thisfunction is available only on machines supporting System V 1PC.

41 PREVIOUS HOME NEXT »
Reference: shift BOOK INDEX Reference: shmget

[ Library Home | Perl in a Nutshell | Learning Perl | Learning Perl on Win32 | Programming Perl | Advanced Perl
Programming | Perl Cookbook ]



file:///D|/Cool Stuff/old/ftp/perl/search/nsrch.htm
file:///D|/Cool Stuff/old/ftp/perl/index.htm
file:///D|/Cool Stuff/old/ftp/perl/learn/index.htm
file:///D|/Cool Stuff/old/ftp/perl/learn32/index.htm
file:///D|/Cool Stuff/old/ftp/perl/prog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/advprog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/advprog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/cookbook/index.htm

W) IN A NUTSHELL

41 PREVIOUS Chapter 5 MEXT B
Function Reference

shmget

shnget key, size, flags

Callsthe System V IPC system call, shnget ( 2) . The function returns the shared memory segment 1D,
or the undefined value if thereis an error. On error, it puts the error code into $! . Before calling, you
should say:

require "ipc.ph";

require "shm ph";
Thisfunction is available only on machines supporting System V |PC.
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shmread

shnread id, var, pos, size

Reads from the shared memory segment id starting at position pos for size size (by attaching to it,
copying out, and detaching from it). var must be a variable that will hold the data read. The function
returnstrue if successful, or falseif thereisan error. On error, it puts the error codeinto $! . This
function is available only on machines supporting System V |PC.
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shmwrite

shmwite id, string, pos, size

Writes to the shared memory segment ID starting at position pos for size size (by attaching to it, copying
in, and detaching from it). If string istoo long, only size bytes are used; if string is too short, nulls are
written to fill out size bytes. The function returnstrue if successful, or false if thereis an error. On error,
it putsthe error code into $! . This function is available only on machines supporting System V |PC.

41 PREVIOUS HOME MEXT
Reference: shmread BOOK INDEX Reference: shutdown

[ Library Home | Perl in aNutshell | Learning Perl | Learning Perl on Win32 | Programming Perl | Advanced Perl
Programming | Perl Cookbook ]



file:///D|/Cool Stuff/old/ftp/perl/search/nsrch.htm
file:///D|/Cool Stuff/old/ftp/perl/index.htm
file:///D|/Cool Stuff/old/ftp/perl/learn/index.htm
file:///D|/Cool Stuff/old/ftp/perl/learn32/index.htm
file:///D|/Cool Stuff/old/ftp/perl/prog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/advprog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/advprog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/cookbook/index.htm

W) IN A NUTSHELL

41 PREVIOUS Chapter 5 MEXT B
Function Reference

shutdown

shut down socket, how

Shuts down a socket connection in the manner indicated by how. If how is 0, further receives are
disallowed. If howis 1, further sends are disallowed. If how is 2, everything is disallowed.

(Thisfunction will not shut down your system; you'll have to execute an external program to do that. See
syst em)
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Sin
sin num

Returns the sine of num (expressed in radians). If numis omitted, it returnsthesineof $_.
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sleep

sleep n

Causes the script to sleep for n seconds, or forever if no argument is given. It may be interrupted by
sending the process a SI GALRM The function returns the number of seconds actually slept. On some
systems, the function slegpstill the "top of the second,” so, for instance, asl eep 1 may sleep
anywhere from 0 to 1 second, depending on when in the current second you started sleeping.
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socket

socket socket, domain, type, protocol

Opens a socket of the specified kind and attaches it to filehandle socket. domain, type, and protocol are
specified the same asfor socket ( 2) . Before using this function, your program should contain the line:

use Socket ;
This setting gives you the proper constants. The function returns true if successful.
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socketpair

socket pair sockl, sock2, domain, type, prtcl

Creates an unnamed pair of sockets in the specified domain and of the specified type. domain, type, and
protocol are specified the same asfor socket pai r ( 2) . If socket pai r isunimplemented, invoking
thisfunction yields afatal error. The function returns true if successful.

Thisfunction istypically used just before af or k. One of the resulting processes should close sockl, and
the other should close sock2. Y ou can use these sockets bidirectionally, unlike the filehandles created by
the pi pe function.
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sort

sort [code] i st

Sorts alist and returns the sorted list value. By default (without a code argument), it sortsin standard
string comparison order (undefined values sorting before defined null strings, which sort before
everything else). code, if given, may be the name of a subroutine or a code block (anonymous
subroutine) that defines its own comparison mechanism for sorting elements of list. The routine must
returnto thesor t function an integer less than, equal to, or greater than 0, depending on how the
elements of thelist are to be ordered. (The handy <=> and cnp operators can be used to perform
three-way numeric and string comparisons.)

The normal calling code for subroutines is bypassed, with the following effects. the subroutine may not
be arecursive subroutine, and the two elements to be compared are passed into the subroutine as $a and
$b, not via@ . The variables $a and $b are passed by reference, so don't modify them in the subroutine.

Do not declare $a and $b aslexical variables (with ny). They are package globals (though theyre
exempt from the usual restrictions on globals when you'reusinguse stri ct). You do need to make
sureyour sor t routine isin the same package though, or else you must qualify $a and $b with the
package name of the caller.

In versions preceding 5.005, Perl'ssor t isimplemented interms of C'sqsor t ( 3) function. Some
gsort (3) versonswill dump coreif your sort subroutine provides inconsistent ordering of values. As
of 5.005, however, thisis no longer true.
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splice

splice @rray, pos, [n], [list]

Removes n number of elements from @array starting at position pos, replacing them with the elements
of list, if provided. The function returns the elements removed from the array. The array grows or shrinks
as necessary. If nis omitted, the function removes everything from pos onward.
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split

split /pattern/, string, [limt]

Scans astring for delimiters that match pattern, and splits the string into alist of substrings, returning the
resulting list value in list context, or the count of substringsin scalar context. The delimiters are
determined by repeated pattern matching, using the regular expression given in pattern, so the delimiters
may be of any size, and need not be the same string on every match. If the pattern doesn't match at all,
spl it returnsthe original string as a single substring. If it matches once, you get two substrings, and so
on.

If limit is specified and is not negative, the function splits into no more than that many fields. If limitis
negative, it istreated asif an arbitrarily large limit has been specified. If limit is omitted, trailing null
fields are stripped from the result (which potential users of pop would do well to remember). If st ri ng
is omitted, the function splitsthe $__ string. If pattern is also omitted, the function splits on whitespace,
/'\ s+/ , after skipping any leading whitespace.

If the pattern contains parentheses, then the substring matched by each pair of parenthesesisincluded in
the resulting list, interspersed with the fields that are ordinarily returned. Here's a simple case:

split /([-,])/, "1-10,20";
that produces the list value:

(2, '-', 10, ',', 20)
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sprintf

sprintf format, |ist

Returns a string formatted by the pr i nt f conventions. The format string contains text with embedded
field specifiers into which the elements of list are substituted, one per field. Field specifiers are roughly
of the form:

%M nx

where the mand n are optional sizes whose interpretation depends on the type of field, and x is one of
the following:

Code |[Meaning

% Percent sign

C Character

d Decimal integer

e Exponential format floating-point number

E Exponential format floating-point number with uppercase E

f Fixed-point format floating-point number

g Floating-point number, in either exponential or fixed decimal notation

G Like g with uppercase E (if applicable)

| d |Long decimal integer

| o [Long octal integer

| u | Long unsigned decimal integer

| x  |Long hexadecimal integer

o] Octal integer

S String
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c

Unsigned decimal integer

Hexadecimal integer

Hexadecimal integer with uppercase letters
The Perl value's address in hexadecimal

5| o x| %

Special value that stores the number of characters output so far into the next variable in the
parameter list.

mis typically the minimum length of the field (negative for left-justified), and n is precision for
exponential formats and the maximum length for other formats. Padding is typically done with spaces for
strings and zeroes for numbers. The * character as alength specifier is not supported.
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sqrt

sgrt num

Returns the square root of num, or $__ if omitted. For other roots such as cube roots, you can use the * *
operator to raise something to afractional power.
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srand

srand expr

Sets the random number seed for the r and operator so that r and can produce a different sequence each
time you run your program. If expr isomitted, adefault seed is used that is amix of difficult-to-predict,

system-dependent values. If you call r and and you haven't caled sr and yet, r and callssr and with
the default seed.
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Stat

stat file

Returns a 13-element list giving the statistics for afile, indicated by either afilehandle or an expression
that givesits name. It's typically used as follows:

($dev, $i no, $node, $nl i nk, $ui d, $gi d, $rdev, $si ze,
$atine, $nti nme, $cti ne, $bl ksi ze, $bl ocks)
= stat $fil enane;

Not all fields are supported on all filesystem types. Here are the meanings of the fields:
Field Meaning

dev Device number of filesystem
i no Inode number
node File mode (type and permissions)

nl i nk Number of (hard) linksto thefile

ui d Numeric user ID of file's owner

gid Numeric group ID of file's owner

rdev The device identifier (specia files only)
si ze Total size of file, in bytes

atine L ast access time since the epoch

ntinme L ast modification time since the epoch

ctine Inode change time (not creation time!) since the epoch

bl ksi ze |Preferred blocksize for file system 1/0O
bl ocks |Actua number of blocks allocated

$dev and $i no, taken together, uniquely identify afile. The $bl ksi ze and $bl ocks arelikely
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defined only on BSD-derived filesystems. The $bl ocks field (if defined) is reported in 512-byte
blocks. Note that $bl ocks* 512 can differ greatly from $si ze for files containing unallocated blocks,
or "holes," which aren't counted in $bl ocks.

If st at is passed the special filehandle consisting of an underline, no actual st at isdone, but the
current contents of the st at structure fromthe last st at or st at -based file test (the - x operators) is
returned.
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study

study scal ar

This function takes extratime to study scalar ($_ if unspecified) in anticipation of doing many pattern
matches on the string before it is next modified. Y ou may have only one st udy active at atime - if you
study adifferent scalar, the first is "unstudied."
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sub

sub nanme [proto] {bl ock}
sub [proto] nane

Declares and defines a subroutine. name is the name given to the subroutine; block is the code to be
executed when the subroutine is called. Without block, this statement only declares a subroutine, which
must be defined at some later point in your program. proto is a sequence of symbols that places
constraints on the arguments that the subroutine will receive. See Section 4.7, " Subroutines' in Chapter
4.
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substr

substr string, pos, [n, replacenent]

Extracts and returns a substring n characters long, starting at character position pos, from a given string.
If posis negative, the substring starts that far from the end of the string instead. If n is omitted,
everything to the end of the string isreturned. If nis negative, the length is calculated to leave that many
characters off the end of the string.

Youcanusesubstr () asanlvalue- replacing the delimited substring with anew string - if string is
given as an lvalue. Y ou can aso specify areplacement string in the fourth parameter to replace the
substring. The original extracted substring is still returned.
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symlink

symink oldfile, newfile

Creates a new filename symbolically linked to the old filename. The function returns 1 for success, O
otherwise. On systems that don't support symbolic links, it produces afatal error at runtime. Be careful if
you supply arelative symbolic link, sinceitll be interpreted relative to the location of the symbolic link
itself, not your current working directory. Seeadsol i nk andr eadl i nk.
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syscall

syscal |l |i st

Callsthe system call specified as the first element of the list, passing the remaining elements as
arguments to the system call. The function produces afatal error if syscal | ( 2) isunimplemented.
The arguments are interpreted as follows: if agiven argument is numeric, the argument is passed asaC
integer. If not, a pointer to the string value is passed.
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sysopen

sysopen filehandle, filenane, node, [perns]

Opensthe file given by filename and associates it with filehandle. This function callsopen( 2) with the
parameters filename, mode, and perms.

The possible values and flag bits of the mode parameter are system-dependent; they are available viathe
Fentl library module. However, for historical reasons, some values are universal: zero means read-only,
one means write-only, and two means read/write.

If the file named by filename does not exist, and sysopen createsit (typically because mode includes
the O_CREAT flag), then the value of perms specifies the permissions of the newly created file. If perms
is omitted, the default value is0666, which allows read and write for all. This default is reasonable: see
umask.

The FileHandle module provides a more object-oriented approach to sysopen. See also open.
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sysread

sysread filehandle, scalar, length, [offset]

Reads length bytes of datainto variable scalar from the specified filehandle. The function returns the
number of bytes actually read, or O at EOF. It returns the undefined value on error. scalar will grow or
shrink to the length actually read. The offset, if specified, says where in the string to start putting the
bytes, so that you can read into the middle of a string that's being used as a buffer. Y ou should be
prepared to handle the problems (like interrupted system calls) that standard I/O normally handles for
you.
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sysseek

sysseek filehandle, offset, whence

A variant of seek () that setsand getsthe file's system read/write position using the | seek( 2) system
call. It'sthe only reliable way to seek beforeasysr ead() or sysw it e() . Returnsthe new position,
or undef on fallure. Arguments are the same asfor seek.
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system

system i st

Executes any program on the system for you. It does exactly the same thing as exec list except that it
doesaf or k first, and then, after the exec, it waitsfor the execed program to complete. That is, it runs
the program for you, and returns when it's done, unlike exec, which never returns (if it succeeds). Note
that argument processing varies depending on the number of arguments, as described for exec. The
return value is the exit status of the program as returned by thewai t ( 2) call. To get the actual exit
value, divide by 256. (The lower eight bits are set if the process died from asignal.) See exec.
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syswrite

syswite filehandl e, scalar, |length, [offset]

Writes length bytes of data from variable scalar to the specified filehandle. The function returns the
number of bytes actually written, or the undefined value on error. Y ou should be prepared to handle the
problems that standard I/O normally handles for you, such as partial writes. The offset, if specified, says
where in the string to start writing from, in case you're using the string as a buffer, for instance, or you
need to recover from a partial write.

Do not mix callstoprint (orwite)andsysw it e onthe same filehandle unlessyou really know
what you're doing.
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tell

tell filehandle

Returns the current file position (in bytes, 0-based) for filehandle. Thisvalueistypically fed to the seek
function at some future time to get back to the current position. If filehandle is omitted, the function
returns the position of thefile last read. File positions are only meaningful on regular files. Devices,
pipes, and sockets have no file position.
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telldir

telldir dirhandle

Returns the current position of ther eaddi r routines on adirectory handle (dirhandle). This value may
be givento seekdi r to accessa particular location in adirectory. The function has the same caveats
about possible directory compaction as the corresponding system library routine. This function may not
be implemented everywhere that r eaddi r is. Evenif itis, no calculation may be done with the return
value. It'sjust an opague value, meaningful only to seekdi r.
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fle
tie variable, classnane, |i st

Binds a variable to a package class, classname, that will provide the implementation for the variable.
Any additional arguments (list) are passed to the "new" method of the class (meaning TI ESCALAR,

TI EARRAY, or TI EHASH). Typically these are arguments such as might be passed to the

dbm open( 3) function of C, but thisis package-dependent. The object returned by the "new" method
Isalso returned by thet i e function, which can be useful if you want to access other methods in
classname. (The object can also be accessed through thet i ed function.)

A classimplementing a hash should provide the following methods:

TI EHASH $cl ass, LI ST
DESTROY $sel f

FETCH $sel f, $key

STORE $sel f, $key, $val ue
DELETE $sel f, $key

EXI STS $sel f, $key

FI RSTKEY $sel f

NEXTKEY $sel f, $I ast key

A classimplementing an ordinary array should provide the following methods:

Tl EARRAY $cl assnane, LI ST
DESTROY $sel f

FETCH $sel f, $subscri pt

STORE $sel f, $subscript, $val ue

A classimplementing a scalar should provide the following methods:

Tl ESCALAR $cl assnane, LIST
DESTROY $sel f

FETCH $sel f,

STORE $sel f, $val ue

Unlikedbnopen, thet i e function will not use or r equi r e amodule for you - you need to do that
explicitly yourself.
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tied
tied vari abl e

Returns a reference to the object underlying variable (the same value that was originally returned by the
t i e call which bound the variable to a package). It returns the undefined value if variable isn't tied to a
package. So, for example, you can use:

ref tied %ash
to find out which package your hash is currently tied to.
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time
time

Returns the number of non-leap seconds since January 1, 1970, UTC. The returned value is suitable for
feedingtognt i me and| ocal t i e, and for comparison with file modification and access times
returned by st at , and for feeding tout i ne.
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times

tinmes
Returns a four-element list giving the user and system CPU times, in seconds (possibly fractional), for
this process and for the children of this process:
($user, $system $cuser, $csystem = tines;
For example, to time the execution speed of a section of Perl code:
$start = (times)[0];

$end = (times)[0]:
printf "that took % 2f CPU seconds\n", $end - $start;
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truncate

truncate file, length

Truncates afile (given as afilehandle or by name) to the specified length. The function produces a fatal
error if t runcat e( 2) or an equivalent isn't implemented on your system.
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uc

uc string

Returns an uppercased version of string (or $_ if string is omitted). Thisistheinternal function
implementing the\ U escape in double-quoted strings. POSIX set | ocal e( 3) settings are respected.

41 PREVIOUS HOME MEXT
Reference: truncate BOOK INDEX Reference: ucfirst

[ Library Home | Perl in a Nutshell | Learning Perl | Learning Perl on Win32 | Programming Perl | Advanced Perl
Programming | Perl Cookbook ]



file:///D|/Cool Stuff/old/ftp/perl/search/nsrch.htm
file:///D|/Cool Stuff/old/ftp/perl/index.htm
file:///D|/Cool Stuff/old/ftp/perl/learn/index.htm
file:///D|/Cool Stuff/old/ftp/perl/learn32/index.htm
file:///D|/Cool Stuff/old/ftp/perl/prog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/advprog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/advprog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/cookbook/index.htm

IN A NUTSHELL

41 PREVIOUS Chapter 5 MEXT B
Function Reference

ucfirst

ucfirst string

Returnsaversion of string (or $__ if string is omitted) with the first character uppercased. Thisisthe
internal function that implementsthe\ u escape in double-quoted strings. POSIX set | ocal e( 3)
settings are respected.
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umask

umask expr

Sets the umask for the process to expr and returns the old one. (The umask tells Unix which permission
bitsto disallow when creating afile.) If expr is omitted, the function merely returns the current umask.
For example, to ensure that the "other" bits are turned on and that the "user" bits are turned off, try
something like:

umask( (umask() & 077) | 7);
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undef

undef expr

Undefines the value of expr, which must be an Ivalue. Use only on ascalar value, an entire array or hash,
or a subroutine name (using the & prefix). Any storage associated with the object will be recovered for
reuse (though not returned to the system, for most versions of Unix). The undef function will probably
not do what you expect on most special variables. The function always returns the undefined value. This
is useful because you can omit the expr, in which case nothing gets undefined, but you still get an
undefined value that you could, for instance, return from a subroutine to indicate an error.

You may use undef asaplaceholder on the left side of alist assignment, in which case the
corresponding value from the right side is simply discarded. Apart from that, you may not use undef as
an lvalue.
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unlink

unlink |ist

Deletesalist of files. (Under Unix, it will remove alink to afile, but the file may still exist if another
link referencesit.) If list is omitted, it unlinks the file given in $_. The function returns the number of
files successfully deleted. Note that unl i nk will not delete directories unless you are the superuser and
the -U flag is supplied to Perl. Even if these conditions are met, be warned that unlinking a directory can
inflict serious damage on your filesystem. User ndi r instead.
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unpack

unpack tenplate, string

Takes a string (string) representing a data structure and expands it into alist value, returning the list
value. (unpack doesthereverse of pack.) Inascalar context, it can be used to unpack a single value.
The template has much the same format asin the pack function - it specifies the order and type of the
values to be unpacked. (See pack for amore detailed description of template.)
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unshift

unshift @rray, |ist

Prepends the elements of list to the front of the array, and returns the new number of elementsin the
array.
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untie

unti e vari able

Breaks the binding between a variable and a package. Seet i e.
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use

use Modul e |1 st
use version
use Modul e version |i st

If the first argument is a number, it istreated as a version number. If the version of Perl islessthan
version, an error message is printed and Perl exits. This provides away to check the Perl version at
compilation time, instead of waiting for runtime.

If version appears between Module and list, then use callsthever si on method in class Module with
version as an argument.

Otherwise, use imports some semantics into the current package from the named Module, generally by
aliasing certain subroutine or variable names into your package. It is exactly equivalent to the following:

BEG N { require Mddule; inport Mdule list; }

The BEG Nforcesther equi r e andi nport to happen at compiletime. Ther equi r e makes sure
that the module isloaded into memory if it hasn't been yet. Thei npor t isnot abuilt-in function - it's
just an ordinary static method call into the package named by Module to tell the module to import the list
of features back into the current package. The module can implement its import method any way it likes,
though most modules just choose to derive their import method viainheritance from the Exporter class
that is defined in the Exporter module.

If you don't want your namespace atered, explicitly supply an empty list:
use Module ();

That is exactly equivalent to the following:
BEA N { require Mdule; }

Because thisis awide-open interface, pragmas (compiler directives) are also implemented this way. See
Chapter 8 for descriptions of the currently implemented pragmas. These pseudomodules typically import
semantics into the current block scope, unlike ordinary modules, which import symbols into the current
package. (The latter are effective through the end of thefile.)

There's a corresponding declaration, no, that "unimports' any meanings originally imported by use, but
that have since become less important:
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utime

utinme atinme, ntine, files

Changes the access time (atime) and modification time (mtime) on each filein alist of files. The first two
elements must be the numerical access and modification times, in that order. The function returns the
number of files successfully changed. The inode change time of each fileis set to the current time. Here's
an example of aut i me command:

#! [ usr/ bi n/ per|
$now = tine;
utime $now, $now, GARGVY;

To read the times from existing files, use st at .
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values

val ues %hash

Returns alist consisting of all the values of the named hash. The values are returned in an apparently
random order, but it is the same order as either the keys or each function would produce on the same
hash. To sort the hash by its values, see the example under keys. Note that using val ues on ahash
that is bound to avery large DBM fileis going to produce avery large list, causing you to have avery
large process, and leaving you in abind. Y ou might prefer to use the each function, which will iterate
over the hash entries one by one without reading them all into asingle list.
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vecl

vec string, offset, bits

Treats astring as a vector of unsigned integers, and returns the value of the element specified by offset
and bits. The function may also be assigned to, which causes the element to be modified. The purpose of
the function is to provide very compact storage of lists of small integers. The integers may be very

small - vectors can hold numbers that are as small as one bit, resulting in a bitstring.

The offset specifies how many elements to skip over to find the one you want. bits is the number of bits
per element in the vector, so each element can contain an unsigned integer in the range

0.. (2**bits) - 1. bitsmust beoneof 1, 2, 4, 8, 16, or 32. As many elements as possible are packed
into each byte, and the ordering is such that vec( $vect or stri ng, 0, 1) isguaranteed to go into the
lowest bit of the first byte of the string. To find out the position of the byte in which an element is going
to be put, you have to multiply the offset by the number of elements per byte. When bitsis 1, there are
eight elements per byte. When bitsis 2, there are four elements per byte. When bitsis 4, there are two
elements (called nybbles) per byte. And so on.

Regardless of whether your system is big-endian or little-endian, vec( $f oo, 0, 8) awaysrefersto
the first byte of string $f 00. Seesel ect for examples of bitmaps generated withvec.

Vectors created with vec can also be manipulated with the logical operators| , & *, and ~, which will
assume a bit vector operation is desired when the operands are strings. A bit vector (bits== 1) can be
translated to or from astring of 1sand 0s by supplying ab* template to unpack or pack. Similarly, a
vector of nybbles (bits == 4) can be translated with an h* template.
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wait
wai t

Waits for a child process to terminate and returns the pid of the deceased process, or - 1 if there are no
child processes. The status is returned in $7?. If you get zombie child processes, you should be calling
either thisfunction or wai t pi d. A common strategy to avoid such zombiesis:

$SI G CHLD} = sub { wait };
If you expected a child and didn't find it, you probably had acall to syst em aclose on a pipe, or

backticks between thef or k and thewai t . These constructsalso do awai t ( 2) and may have
harvested your child process. Usewai t pi d to avoid this problem.
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waitpid
wai tpid pid, flags

Waits for a particular child process pid to terminate and returns the pid when the processisdead, or - 1 if
there are no child processes or if the flags specify non-blocking and the process isn't dead yet. The status
of the dead processisreturned in $?. To get valid flag values say this:

use POSI X "sys wait_h";
On systems that implement neither thewai t pi d( 2) nor thewai t 4( 2) system call, flags may be

specified only as 0. In other words, you can wait for a specific pid, but you can't do it in non-blocking
mode.
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wantarray

want ar r ay

Returnstrue if the context of the currently executing subroutine islooking for alist value. The function
returns false if the context is looking for ascalar. May aso return undef if asubroutine'sreturn valueis
not going to be used at all.
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warn

warn nsg
Produces a message on STDERR just like di e, but doesn't try to exit or throw an exception. For
example:

war n "Debug enabl ed” if $debug;

If the message supplied is null, the message " Something's wrong"is used. Aswith di e, a message not
ending with a newline will have file and line number information automatically appended. Thewar n
operator is unrelated to the -w switch.
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write

wite filehandle

Writes aformatted record (possibly multiline) to the specified filehandle, using the format associated
with that filehandle - see Section 4.10 in Chapter 4. By default, the format for afilehandle is the one
having the same name as the filehandle.

If filehandle is unspecified, output goes to the current default output filehandle, which starts out as
STDOUT but may be changed by thesel ect operator. If the filehandle is an expression, then the
expression is evaluated to determine the actual filehandle at runtime.

Notethat wr i t e isnot the opposite of r ead. Usepri nt for ssmple string output. If you want to
bypass standard 1/0, seesyswri t e.
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6. Debugging

Contents:
The Perl Debugger

Debugger Commands
Using the Debugger
Customizing the Debugger
The Perl Profiler

The perlbug Program

Of course everyone writes perfect code on the first try, but on those rare occasions when something goes
wrong and you're having trouble with your Perl script, there are several things you can try:

« Run the script with the -w switch, which prints warnings about possible problemsin your code.
« Usethe Perl debugger.
« Use another debugger, or a profiler such as the Devel::DProf module.

The major focus of this chapter is the Perl debugger, which provides an interactive Perl environment. The
chapter also describes the use of the DProf module and the dprofpp program that comes with it; together
they can provide you with a profile of your Perl script. If you've ever used any debugger, and you
understand concepts such as breakpoints and backtraces, you'll have no trouble learning to use the Perl
debugger. Even if you haven't used another debugger, the command descriptions and some
experimenting should get you going.

6.1 The Perl Debugger

To run your script under the Perl source debugger, invoke Perl with the -d switch:
perl -d nyprogram
Thisworks like an interactive Perl environment, prompting for debugger commands that let you examine

source code, set breakpoints, get stack backtraces, change the values of variables, etc. If your program
takes any switches or arguments, you must include them in the command:

perl -d nyprogram nyi nput
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In Perl, the debugger is not a separate program asit isin the typical compiled environment. Instead, the
-d flag tells the compiler to insert source information into the parse trees it's about to hand off to the
interpreter. That means your code must first compile correctly for the debugger to work on it - the
debugger won't run until you have fixed all compiler errors.

After your code has compiled, and the debugger has started up, the program halts right before the first
runtime executabl e statement (but see Section 6.3, "Using the Debugger" below regarding compile time
statements) and waits for you to enter a debugger command. Whenever the debugger halts and shows
you aline of code, it always displays the lineit's about to execute, rather than the one it has just executed.

Any command not recognized by the debugger is directly executed as Perl code in the current package.
In order to be recognized by the debugger, the command must start at the beginning of the line, otherwise
the debugger assumesit's for Perl.
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6.2 Debugger Commands

The debugger understands the following commands:

[}
o B 0I5 33 Im— Tl *glalloiloioicIio o (> o

[ )
|;U 1=
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a [line] command
Sets an action to be done before the line is executed. The following steps are taken:
0 Checksfor abreakpoint at thisline.
o Printsthelineif necessary.
o Performs any actions associated with the line.
o Promptsthe user if at a breakpoint or in single-step mode.
0 Evauatestheline.

For example, the following prints the value of $f oo (and "DB FOUND") every time line 53 is passed:
a 53 print "DB FOUND $f oo\ n"

41 PREVIOUS HOME HEXT »
6.2 Debugger Commands BOOK INDEX Reference: A

[ Library Home | Perl in a Nutshell | Learning Perl | Learning Perl on Win32 | Programming Perl | Advanced Perl
Programming | Perl Cookbook ]



file:///D|/Cool Stuff/old/ftp/perl/search/nsrch.htm
file:///D|/Cool Stuff/old/ftp/perl/index.htm
file:///D|/Cool Stuff/old/ftp/perl/learn/index.htm
file:///D|/Cool Stuff/old/ftp/perl/learn32/index.htm
file:///D|/Cool Stuff/old/ftp/perl/prog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/advprog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/advprog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/cookbook/index.htm

IN A NUTSHELL

4 PREVIOUS Chapter 6 MEXT B
Debugging

A

A
Deletes al installed actions.
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b

b [Iine] [condition]

Sets a breakpoint at line, which must begin an executable statement. If line is omitted, sets a breakpoint
on the line that is about to be executed. condition, if given, is evaluated each time the statement is
reached, and a breakpoint istaken if condition is true:

b 237 $x > 30
b 33 /pattern/i
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b subnane [condition]

Sets a (possibly conditional) breakpoint at the first line of the named subroutine.
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b

b load fil enane

Sets a breakpoint on r equi r eing the given file.
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b

b postpone subnane [condition]

Sets a (possibly conditional) breakpoint at the first line of subroutine subname after it has been compiled.
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b

b conpil e subnane

Stops after the subroutine has been compiled.
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c [line | sub]

Continues, optionally inserting a one-time-only breakpoint at the specified line or subroutine.
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d

d [line]

Deletes the breakpoint at the specified line. If line is omitted, deletes the breakpoint on the linethat is
about to be executed.
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D

D
Deletes dl installed breakpoints.
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f

f filenane

Switchesto viewing a different file.
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h

h [ command]
Prints a help message, listing the available debugger commands.

If you supply another debugger command as an argument to the h command, it prints out the description
for just that command. The command h h produces a more compact help listing designed to fit on one
screen.
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H [ - nunber ]

Displays last number commands. If number isomitted, it lists all previous commands. Only commands
longer than one character are listed.
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If linespec is omitted, lists the next few lines. Otherwise lists the lines specified by linespec, which can
be one of the following:

line

Liststhe singlelineline.
min+incr

Listsincr+1 lines starting at min.
min-max

Lists lines min through max.
subname

Liststhe first few lines from subroutine subname.

Also seethewand - commands.
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L

Lists all breakpoints and actions for the current file.
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m expr

eval stheexpression in array context and prints methods callable on the first element of the result.
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m cl ass

Prints methods callable viathe given class.
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n

Next. Passes over subroutine calls and executes the next statement at thislevel.
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O

Ofopt[="val"]] [opt val'] [opt?]

Sets or queries option values. If omitted, val defaultsto 1. opt? displays the value of option opt. opt can
be abbreviated to the shortest unique string, and multiple options can be specified. The possible options
are:

Aut oTr ace

Affects printing of messages at every possible breaking point.
frame

Enables printing of messages on entry and exit from subroutines.
I nhibit _exit

Enables stepping off the end of the script.
maxTr acelLen

Gives the maximum length of evals/args listed in the stack trace.
or nament s

Affects the appearance of the command line on the screen.
pager

Specifies the program to use for output of pager-piped commands (those beginning with a |
character). Default value is SENV{ PACER} .

Pri nt Ret

Enables printing of return value after r command.
recal | Command, Shel | Bang

Specifies the characters used to recall previous commands or spawn a shell. By default, these are
bothsetto! .

The following options affect what happens with the V, X, and x commands:
ar rayDept h, hashDept h


file:///D|/Cool Stuff/old/ftp/perl/search/nsrch.htm

Prints only to depth n (" for all).
conpact Dunp, ver yConpact

Changes style of array and hash dumps.
DunpDBFi | es

Dumps arrays holding debugged files.
DunpPackages

Dumps symbol tables of packages.
gl obPri nt

Specifies whether to print contents of globs.
gquot e, H ghBi t ,undef Pri nt

Changes style of string dump.
si gnal Level ,war nLevel , di eLevel

Specifies level of verbosity.
t KRunni ng

Runs Tk while prompting (with ReadLine).

During startup, debugger options are initialized from $ENV{ PERLDB_OPTS} . Y ou can set the
additional initialization options TTY, noTTY, ReadLi ne, and NonSt op there. See Section 6.4

"Customizing the Debugger,” later in this chapter, for more information.
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P

p expr

Sameasprint DB:: OUT expr inthe current package. In particular, does not dump nested data
structures and objects, unlike the x command. The DB::OUT handle is opened to /dev/tty (or perhaps an
editor window) no matter where standard output may have been redirected to.
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g or *D

Quits the debugger.
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r

Returns from current subroutine.
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R

Restarts the debugger. As much as possible of your history is maintained across the sessions, but some
internal settings and command-line options may be lost.
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S

s [expr]

Single steps. Executes until it reaches the beginning of another statement, descending into subroutine
calls. If an expression is supplied that includes a function call, the function is also single-stepped.
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S

S [[!]pattern]

Lists subroutine names matching (or, if ! is specified, not matching) pattern. If pattern is omitted, lists
all subroutines.
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t

Toggles trace mode.

41 PREVIOUS HOME HEXT B
Reference: S BOOK INDEX Reference: t

[ Library Home | Perl in a Nutshell | Learning Perl | Learning Perl on Win32 | Programming Perl | Advanced Perl
Programming | Perl Cookbook ]



file:///D|/Cool Stuff/old/ftp/perl/search/nsrch.htm
file:///D|/Cool Stuff/old/ftp/perl/index.htm
file:///D|/Cool Stuff/old/ftp/perl/learn/index.htm
file:///D|/Cool Stuff/old/ftp/perl/learn32/index.htm
file:///D|/Cool Stuff/old/ftp/perl/prog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/advprog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/advprog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/cookbook/index.htm

IN A NUTSHELL

4 PREVIOUS Chapter 6 MEXT B
Debugging

{

t expr

Traces through execution of expr.
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T

T
Produces a stack backtrace. For example:
DB<2> T
$ =min::infested called fromfile 'Anbulation.pm I|ine 10
@= Anbul ation::legs(1, 2, 3, 4) called fromfile 'canel _flea" line 7
$ = main::pests('bactrian', 4) called fromfile 'canmel _flea line 4

The left-hand character ($ or @ tells whether the function was called in a scalar or list context. The example
shows three lines because it was three functions deep when the stack backtrace ran.
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Vv

Shows versions of loaded modules.
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V [ pkg [vars]]

Displays all (or some) variables in package pkg using a data pretty-printer (which displays keys and their
values for hashes, makes control characters printable, prints nested data structures in a legible fashion,
and so on). pkg defaults to the mai n package. Make sure you enter the identifiers without a type
specifier such as$ or @ like this:

V DB filenane |ine

In place of avariable name, you can use ~pattern or ! pattern to print existing variables whose names
either match or don't match the specified regular expression.

41 PREVIOUS HOME HEXT
Reference: v BOOK INDEX Reference: w

[ Library Home | Perl in a Nutshell | Learning Perl | Learning Perl on Win32 | Programming Perl | Advanced Perl
Programming | Perl Cookbook |



file:///D|/Cool Stuff/old/ftp/perl/search/nsrch.htm
file:///D|/Cool Stuff/old/ftp/perl/index.htm
file:///D|/Cool Stuff/old/ftp/perl/learn/index.htm
file:///D|/Cool Stuff/old/ftp/perl/learn32/index.htm
file:///D|/Cool Stuff/old/ftp/perl/prog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/advprog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/advprog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/cookbook/index.htm

IN A NUTSHELL

4 PREVIOUS Chapter 6 MEXT B
Debugging

W

w [line]

Listsawindow of afew lines around the given line, or lists the current lineif lineis omitted.
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X expr

eval stheexpressioninalist context and dumps out the result in a pretty-printed fashion. Unlike the
pri nt command above, prints nested data structures recursively.
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X [vars]

Same as V currentpackage [varg].
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<CR>

Repeatslast n or s command.
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Liststhe previous few lines.
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Returns debugger pointer to the last-executed line and printsit out.
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[pattern/

/ pattern/

Searches forward for pattern; final / isoptional.
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?pattern?

?pattern?

Searches backward for pattern; final ? is optional.
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<

< [ command]

Sets a Perl command to run before every debugger prompt. A multiline command may be entered by
backslashing the newlines. With no command, the list of actionsis reset.
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<< [ command]

Addsto the list of Perl commands to run before each debugger prompt.
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>

> [ command]

Sets a Perl command to run after the prompt when you've just given acommand to return to executing
the script. A multiline command may be entered by backslashing the newlines.
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>> [ command]

Addsto the list of Perl commands to run after each debugger prompt.
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{

{ [ commandl i ne]

Sets a debugger command to run before each prompt.
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it

{{ [commandl i ne]

Addsto the list of debugger commands to run before each prompt.

41 PREVIOUS HOME NEXT &
Reference: { BOOK INDEX Reference: !

[ Library Home | Perl in a Nutshell | Learning Perl | Learning Perl on Win32 | Programming Perl | Advanced Perl
Programming | Perl Cookbook ]



file:///D|/Cool Stuff/old/ftp/perl/search/nsrch.htm
file:///D|/Cool Stuff/old/ftp/perl/index.htm
file:///D|/Cool Stuff/old/ftp/perl/learn/index.htm
file:///D|/Cool Stuff/old/ftp/perl/learn32/index.htm
file:///D|/Cool Stuff/old/ftp/perl/prog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/advprog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/advprog/index.htm
file:///D|/Cool Stuff/old/ftp/perl/cookbook/index.htm

IN A NUTSHELL

4 PREVIOUS Chapter 6 MEXT B
Debugging

!

' [ nunber ]

Reruns a previous command (defaults to the last command executed).
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!

I - nunber

Reruns numberth-to-last command.
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!

I pattern

Reruns last command that started with pattern. See O r ecal | Conmand.
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' cnd

Runs cmd in a subprocess (which reads from DB::IN and writes to DB::OUT). See O shel | Bang.
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| dbcnd

Runs specified debugger command, piping DB::OUT to $ENV{ PAGER} .
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|| dbcnd

Same as |dbcmd, but DB::OUT istemporarily sel ect ed as well. Often used with commands that would
otherwise produce long output, such as:

| V main
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= [al ias val ue]

Defines acommand alias. If alias and value are omitted, lists all current aliases.
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command

conmmand

Executes command as a Perl statement. A semicolon is not needed at the end.
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6.3 Using the Debugger

If you have any compile time executable statements (code within aBEA Nblock or ause statement),
they are not stopped by the debugger, although r equi r esare.

The debugger prompt is something like this;

DB<8>
or even this:

DB<<17>>
where the number in angle brackets is the command number. A csh-like history mechanism lets you
access previous commands by number. For example, ! 17 repeats command number 17. The number of
angle brackets indicates the depth of the debugger. Y ou get more than one set of brackets, for example, if

you're already at a breakpoint and then you print out the result of afunction call that itself also has a
breakpoint.

If you want to enter a multiline command, such as a subroutine definition with several statements, you
can use a backslash to escape the newline that would normally end the debugger command:

DB<1> sub foo { \

cont: print "fooline\n"; \
cont: }

DB<2> f oo

f ool i ne

Y ou can maintain limited control over the Perl debugger from within your Perl script. Y ou might do this,
for example, to set an automatic breakpoint at a certain subroutine whenever a particular program isrun
under the debugger. Setting $DB: : si ngl e to 1 causes execution to stop at the next statement, as
though you'd used the debugger's s command. Setting $DB: : si ngl e to 2 isequivalent to typing then
command, and the $DB: : t r ace variable can be set to 1 to simulate thet command.

Once you are in the debugger, you can terminate the session by entering q or CTRL-D at the prompt.
Y ou can also restart the debugger with R.
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6.4 Customizing the Debugger

Y ou can do some customizing by setting up a .perldb file with initialization code. When it starts up, the
debugger reads and processes this file. For instance, you can set up aliases like these:

$DB: :alias{'len'} "s/Men(.*)/p length($1)/";

$DB: :alias{' stop'} ‘s/”stop (at|in)/b/';

$DB: : alias{' ps'} ‘s/~ps\b/p scalar /';

$DB::alias{' quit'} "s/™quit\b.*/exit/";
Y ou can also use thisfile to set options and to define a subroutine, &af t eri ni t , to be executed after
the debugger isinitialized.

After the configuration file has been processed, the debugger consults the environment variable
PERLDB_OPTS and parses its contents as arguments to the Oopt =val debugger command.

While any options can be set in PERLDB_OPTS, the following options can only be specified at startup.
If you want to set them in your configuration file, call &par se_opti ons( <" >opt =val <">).

TTY

The TTY to usefor debugging 1/0.
noTTY

If set, goesin NonStop mode. On an interrupt, if TTY isnot set, it usesthe value of NnoTTY or

/tmp/perldbtty$$ to find the TTY using Term::Rendezvous. The current variant is to have the name
of the TTY inthisfile.

ReadLi ne

If false, adummy ReadLi ne isused so that you can debug ReadL ine applications.
NonSt op

If true, no interaction is performed until an interrupt.
Li nel nfo

File or pipeto print l[ine number information to. If it's a pipe, then a short, emacs-like message is
used.


file:///D|/Cool Stuff/old/ftp/perl/search/nsrch.htm

For example, if you create the following .perldb file:

&par se_options("NonSt op=1 Li nel nfo=db. out");
sub afterinit { $trace = 1; }

your script will run without human intervention, putting trace information into the file db.out.
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6.5 The Perl Profiler

Y ou can supply an alternative debugger for Perl to run, by invoking your script with the -d:module
switch. One of the most popular aternative debuggers for Perl is DProf, the Perl profiler. As of this
writing, DProf was not included with the standard Perl distribution, but it is expected to be included

SOoon.

Meanwhile, you can fetch the Devel::DProf module from CPAN. Once it has been properly installed on
your system, you can use it to profile the Perl program in testpgm by typing:

per |

-d: DProf testpgm

Asyour script runs, DProf gathers profile information. When the script terminates, the profiler dumps the
gathered information to afile called tmon.out. A tool such as dprofpp, which is supplied with the
Devel::DProf package, can be run to interpret the profile. If you run dprofpp against the tmon.out file
created by DProf in the example above, you'll see something like the following:

% dpr of pp t non. out

El apsed Ti ne
User +System Ti me

Excl usi ve Ti nes

Tot al

%01 me Seconds

30.0
20. 0
20.0
10. 0
10.0
. 00
. 00
. 00
.00
. 00
. 00
. 00
. 00
00
. 00

OC00000000000000

030
020
020
010
010
000
000
000
000
000
000
000
000
000
000

0. 15 Seconds
0.1 Seconds

#Cal |l s sec/call

PRPNWWRRPRRPWRORRREER

0.

0300

0. 0200

OCo00000000000

0200
0100
0010
0000
0000
0000
0000
0000
0000
0000
0000
0000
0000

Name

Text:: Wap: : CODE( 0x175f 08)
mai n: : CODE( 0xc7880)

mai n: : CODE( Oxf e480)

Text:: Wap:: CODE(0x17151c)
Text :: Tabs: : expand

| i b:: CODE( Oxf e5hb8)
Exporter::export

Confi g:: FETCH

i b::inport

Text:: Wap: : CODE(0x171438)
vars: :inport
Exporter::inport
strict::inport

Text:: Wap: : CODE(0x171684)
| i b: : CODE( Oxf e4d4)
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The output shows the fifteen subroutines that use the most time - you can then focus your efforts on those
subroutines where tuning the code will have the greatest effect. This output is an example of running the
dprofpp command with the default option set. The following are the options that are available:

-a

Sorts output aphabetically by subroutine name.

-E
Default. Displays all subroutine times exclusive of child subroutine times.
-F
Forces generation of fake exit timestamps if dprofpp reports that the profile is garbled. Useful only
If dprofpp determines that the profileis garbled due to missing exit timestamps.
-l
Displays all subroutine timesinclusive of child subroutine times.
-|
Sorts by number of callsto the subroutines.
-O cnt
Shows only cnt subroutines. The default is fifteen.
-p script
Profiles the given script and then interprets its profile data, combining the usual two steps into one.
-Q
Used with -p, profiles the script and then quits without interpreting the data.
-q
Does not display column headers.
-r
Displays elapsed real times.
-S
Displays system times only.
-T
Displays subroutine calls, but not subroutine statistics.
-1
Displays subroutine call tree, but not subroutine statistics. A subroutine called multiple timesis
only shown once, with arepeat count.
-U

Displays unsorted output.



Displays user times only.

-V
Prints the dprofpp version number.
-V
Sorts by average time spent in subroutines during each call.
-Z
Default. Sorts by amount of user and system time used, so that the first few lines should show
which subroutines are using the most time.
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6.6 The perlbug Program

Asyou develop and debug your own code, it's possible that you'll run into abug in Perl itself - if you do,
the best way to report it is with the perlbug program. perlbug is a Perl program designed to automate the
process of reporting bugs in the Perl standard distribution and the standard modules. 1t works
interactively, prompting you for the information needed and generating an email message addressed to
perlbug@perl.com. (If the bug you found isin one of the non-standard Perl ports, see the documentation
for that port to find out how to report bugs.) When you run perlbug, it prompts you to include all relevant
information, making it easier for the Perl developers to reproduce and track down the bug. If you come
up with a patch to resolve the problem, include that too.

Don't use perlbug as away to get help debugging your code (see the list of newsgroups and other
resources in Chapter 1, Introduction to Perl, for that), but if you believe you've found a bug in Perl itself,

perlbug is the way to report it.

To run perlbug, simply enter the command, with any options you want to include. For example:
% perl bug -t

The possible options are:

-a address

Email address to send report to. Default is perlbug@perl.com.
-b body

Body of report. If not included on the command line or in afile, you are given a chance to edit it.

-C

Don't send a copy to your Perl administrator.
-c address

Email address where copy should be sent. Default is your Perl administrator.
-d

Data mode. (The default if you redirect or pipe input.) Prints your configuration data, without
mailing anything. Use with -v to get more complete data.

-e editor
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Editor to use. Defaults to your default editor or to vi.

-f file
File containing prepared body of report.
-h
Prints help message.
-ok
Reports successful build on this system to Perl porters. Forces -Sand -C; forces and supplies
values for -sand -b. Use with -v to get more complete data. Only reportsif this system is less than
60 days old.
-okay
Like -ok but will report on systems older than 60 days.
-r address
Return address. If not specified on the command line, perlbug prompts for it.
-S
Send without asking for confirmation.
-s subject
Subject to include. If not specified on command line, perlbug prompts for it.
-1
Test mode. Target address defaults to perlbug-test@perl.com.
-V
Verbose. Includes verbose configuration datain report.
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Over the years, Perl has evolved from a utilitarian scripting tool into a sophisticated object-oriented
programming language. Many people continue to use Perl just for simple scripts, and Perl will continue
to make simple tasks easy. However, Perl can also make difficult tasks possible, by writing reusable code
and using object-oriented programming techniques.

This chapter explains what Perl modules are and how to use them in your programs. Modules are written
to accomplish tasks that either aren't implemented by Perl's built-in functions, or that could be done
better. We say modules are "reusable” because anyone who needs to accomplish the same task can use
that module instead of writing the code from scratch. As you write more and more Perl code, you'll
undoubtedly find yourself using many of the modules other Perl programmers have provided. Y ou may
aso find yourself writing modules and making them available for others to use.

The remainder of this book describes a significant portion of the functionality that's present in publicly
available Perl modules. You'll find that a number of standard or core modules are distributed with Perl;
many of these modules are discussed in Chapter 8, Standard Modules. Scores of other modules are
available on CPAN, and virtually any task you'd like to accomplish in Perl isimplemented in amodule
found there. For unbundled modules, you'll need to install the module on your system, and then integrate
it into your program with the use function.

The use function is often the key to working with modules. For example, to bring the functionality of
the popular CGI module into your program, you need to install the CGIl.pm module (the .pm stands for
Perl module) and put this line near the top of your program:

use C4 ;
Now your program can make use of the many functions and variables made available by the CGlI
module.

Packages (from which modules are built) are also the mechanism by which Perl's object-oriented features
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are implemented. But object-oriented programming isn't for everyone, and there's nothing in packages
that forces the programmer to work with the object-oriented paradigm.

7.1 Namespaces and Packages

A namespace does what it says: it stores names (or identifiers), including names of variables,
subroutines, filehandles, and formats. Each namespace has its own symbol table, which is basicaly a
hash with akey for each identifier.

The default namespace for programsis mai n, but you may define other namespaces and variables and
use them in your program. Variables in different namespaces can even have the same name, but they are
completely distinct from one another.

In Perl, anamespace is held in a package. By convention, package names start with a capital letter, and
you should follow that convention when you create your own packages.

Each package starts with apackage declaration. The package call takes one argument, the name of
the package. Within the scope of a package declaration, all regular identifiers are created within that
package (except for nmy variables).

From inside one package, you can refer to variables from another package by "qualifying” them with the
package name. To do this, place the name of the package followed by two colons (: : ) before the
identifier'sname, i.e., $Package: : var nane.

If the package nameis null, the mai n package is assumed. For example, $var and $: : var arethe
sameas$mai n: : var.

Packages may be nested inside other packages. However, the package name must still be fully qualified.
For example, if the package Pr ovi nce isdeclared inside the package Nat i on, avariablein the
Province packageiscalled as$Nat i on: : Provi nce: : var. You cannot use a"relative" package
name such as $Pr ovi nce: : var withintheNat i on package for the same thing.

The default mai n namespace contains al other packages within it.
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7.2 Modules

A module is a package defined in afile whose name is the same as the package. Perl locates modules by searching the

@ NC array, which contains alist of library directories. Perl's use of @ NCisroughly comparable to the Unix shell's use of
the PATH environment variable to locate executable programs. @ NC is defined when Perl is built, and can be
supplemented with the -I command-line option to Perl or withuse | i b within a program.

When you refer to Modul eNane in your program, Perl searchesin the directories listed in @ NC for the module file
ModuleName.pm, and uses the first one it finds. When you refer to a module embedded in another package, such as
Par ent Package: : Modul eName, Perl looks for a ParentPackage/ subdirectory in the @ NC path, and for a
ModuleName.pm file in that subdirectory.

Every Perl installation includes a central lib directory. The actual pathname of this directory varies from system to system,
but it's commonly /usr/lib/per| or /usr/local/lib/perl. Looking at the central lib directory for your Perl distribution, you'll
see something like this:

%ls -aF /usr/local/libl/perl

) | 18N/ bi gf | oat . pl | ess. pm

. | O bi gi nt. pl [ib.pm
AnyDBM Fil e. pm | PC/ bi grat. pl | ocal e. pm
Aut oLoader . pm Mat h/ blib. pm | ook. pl
AutoSplit.pm Net / cacheout . pl man/
Benchmar k. pm Pod/ chat 2. pl newget opt . pl
Bundl e/ Sear ch/ conpl et e. pl open2. pl
cal/ Sel ect Saver. pm constant. pm open3. pl

Cd . pm Sel f Loader . pm ctinme. pl per| 5db. pl
CPAN Shel | . pm di agnosti cs. pm pod/

CPAN. pm Synbol . pm dot sh. pl pwd. pl

Carp. pm Sys/ dumpvar . pl shel [ wor ds. pl

When you request the Any DBM _Fi | e module, it uses AnyDBM_File.pm. When you request the MVat h: : Conpl ex
module, it looks for Math/Complex.pm.

A module can be included in your program with use or r equi r e. Bothuse andr equi r e read in amodule file for use
with your program.

requi re Modul e;
or:

use Mdul e;

use can also take alist of strings naming entities that you want to import from the module. The list only has to include
entities that are not automatically exported by the module. Y ou don't have to provide thislist at all if the module
automatically exports all the entities you need.

use Modul e gw(constl const2 funcl func2 func3);
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The difference between use and r equi r e isthat use pullsin the module at compile time. This means that functions like
funcl or f unc2 can be used as predeclared list operators throughout the file. Ther equi r e call does not necessarily
load the module during compilation, so you must explicitly qualify its routines with the package name.
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7.3 Object-Oriented Perl

In Perl circles, modules and object-oriented programming are often spoken of in the same breath. But just
because the programmer has written a package and a subroutine doesn't mean that the code is objectified.

A module that describes a class must contain a special subroutine to create an object. (Each object that is
created is an instance of aclass.) This subroutine is called a constructor. (Often the constructor is named
new, but Cr eat e isalso used in Win32 classes.) The constructor creates a new object and returns a
referenceto it. Thisreferenceisaregular scalar variable, except that it refers to some underlying object
that knows what class it belongsto. In your programs, you will use the reference to manipulate the
object.

Methods are subroutines that expect an object reference as afirst argument, such as.

sub in_class {
ny $class = shift; # object reference
ny ($this, $that) = @; # parans
}
Methods may be invoked like this:

PackageNane- >construct or (ar gs) - >nmet hod_nane( ar gs) ;
or:

$obj ect = PackageNane->constructor(args);

$obj ect - >net hod_nane(ar gs) ;
Objects have a specific set of available methods within their class, but they also inherit methods from
their parent class, if they have one.

Objects are destroyed when the last reference to them goes away. Y ou can control this capture before the
object is destroyed with the DESTROY method. The DESTROY method should be defined somewhere in
the class. Y ou do not call DESTROY explicitly; it will be called at an appropriate time. Object references
contained in the current object will be freed when the current object is freed. Most of the time you won't
need to explicitly destroy an object, but there are occasions where you should, such as when you are done
with a socket object.
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7.4 Object Syntax

Perl uses two forms of syntax for invoking methods on objects. For both types of syntax, the object
reference or class nameis given as the first argument. A method that takes a class nameis called a class
method, and one that takes an object reference is called an instance method.

Class methods provide functionality for the entire class, not just for a single object that belongsto the
class. Class methods expect a class name as their first argument. Following this explanation, a
constructor is an example of a class method:

sub new {
ny $self = {};
bl ess $sel f;
return $sel f;

}

On the other hand, an instance method expects an object reference asits first argument. An instance
method will shift the first argument and use this argument as areference:

sub i nstance_net hod {
ny $self = shift;
ny($one, $two, $three) = @;

# do stuff
}
Here is an example of a constructor creating a new object and returning a reference:
$tri = new Triangle:: R ght (sidel => 3, side2 => 4);

This example creates a new right-triangle object and references it with $t r i . The parameters are given
as a hash-style list. Thisis common for constructors, asthey set initial parameters for an object that is
probably just a hash. Now that we have an object, we can invoke some method on it. Suppose
Triangle::Right defines amethod, hy pot , that returns the length of the hypotenuse for a given
right-triangle object. It would be used like this:

$h = hypot S$tri;

print "The hypotenuse is: $h.\n";
In this particular example, there happens to be no additional argumentsto the hypot method, but there
could have been.
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With the arrow (- >) notation, the left side of the arrow must be an object reference or a class name,
while the right side of the arrow must be a method defined for that object. Any arguments must follow
the method inside of parentheses. For example:

$obj - >net hod( ar gs)

CLASS- >net hod( ar gs)
Y ou have to use parentheses because this form can't be used as a list operator, although the first type of
method syntax can.

The examples given above would look like this using the arrow syntax:

$tri = Triangle:: R ght->newsidel => 3, side2 => 4);

$h = $tri->hypot ();

print "The hypotenuse is: $h.\n";
The arrow syntax provides a helpful visual relationship between the object and its method, but both
forms of syntax do the same thing. Precedence for the arrow syntax isleft to right, exactly the same as
the dereferencing operator. This allows you to chain together objects and methods if you want to simplify
things. Y ou just have to make sure you have an object to the left of the arrow and a method to the right:

%sides = (sidel => 3, side2 => 4);

$h = Triangl e:: R ght->new %i des) - >hypot () ;

print "The hypotenuse is: $h.\n";

In this example, you never assign a variable name to the right-triangle object; the reference is passed
directly to the hypot method.
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AnyDBM File

attrs

AutolL oader
AutoSplit
autouse

B
B::Asmdata
B::Assembler
B::Bblock

B::Bytecode
B:C
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o
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B::Showlex

CGI
CGl::Apache

CGl::Carp
CGl::Cookie
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CGl::Fast
CGl::Push
CGl::Switch
Class::Struct
Config

constant

CPAN
CPAN::FirstTime
CPAN::Nox

Cwd
Data::Dumper
DB File
Devel::Self Stubber
diagnostics
DirHandle
Dynal_oader

English
Env

Errno

Exporter
ExtUtils.:Command
ExtUtils::Embed
ExtUtils::Install
ExtUtils::Installed
ExtUtils::Liblist
ExtUtils::MakeM aker
ExtUtils::Manifest
ExtUtils::Miniperl
ExtUtils::MKkbootstrap
ExtUtils::Mksymlists
ExtUtils::MM OS2
ExtUtils::MM_Unix
ExtUtils:MM VMS
ExtUtils::MM_ Win32
ExtUtils::Packlist
ExtUtils::testlib
Fatal

Fentl

fields
File::Basename




File::CheckTree
File::Compare
File::Copy
File::DosGlob
File::Find
File::Path
File::Spec
File::Spec::Mac
File::Spec::0S2
File::Spec::Unix
File::Spec::VMS
File::Spec::Win32
File stat
FileCache
FileHandle
FindBin

GDBM File
Getopt::Long
Getopt::Std
[18N::Collate

integer
10

|1O::Pipe
|O::Seekable
|O::Select
|O::Socket
IPC::M

| PC::Open2

| PC::Open3

| PC::Semaphore
IPC:.:SysV

less
ib

:

I
locale
Math::BigFloat
Math::Biglnt
Math::Complex

Math::Trig




NDBM File
Net::hostent
Net::netent
Net::Ping
Net::protoent
Net::servent
O

ODBM File

Opcode

ops
overload

Pod::Functions
Pod::Html

Pod:: Text
POSIX

re

Safe

SDBM File
Search::Dict
SelectSaver
SelfL oader
Shell

sigtrap

Socket

strict

subs

Symbol
Sys.:Hosthame
Sys.:Syslog
Term::Cap
Term::Complete
Term::ReadLine
Test
Test::Harness
Text::Abbrev
Text::ParseWords
Text::Soundex
Text::Tabs
Text::Wrap
Thread




Thread::Queue
Thread::Semaphore
Thread::Signa
Thread::Specific
Tie:Array, Tie::StdArray
Tie::Handle

Tie::Hash, Tie::StdHash
Tie::RefHash

Tie::Scalar, Tie::StdScalar
Tie::SubstrHash
Time::.gmtime
Time::Locd
Time::localtime
Time:tm

UNIVERSAL
User::grent

User::pwent

vars

vmsish

We've talked about the extent to which Perl benefits from user contributions. In fact, many contributed
modules are so generally useful that they are now distributed with Perl itself. This chapter describes these
"standard modules'-if you are running Perl 5.005, all these modules are already available to you. If you
are running an earlier version of Perl, and you find that a module you want isn't on your system, or if you
simply don't find what you need among the modules in this chapter, check CPAN for one that does what
you want.

While this chapter primarily covers standard Perl modules called at execution time from your program, it
also covers the "pragmatic" modules that affect the compilation phase. (A pragmaisacompiler directive
that provides hints to the compiler.) By convention, the names of the pragmatic modules are all
lowercase, while the names of other modules begin with an uppercase letter and are of mixed case.

The Win32-specific modules are not included in this chapter, but are described in Chapter 19, Win32
Modules and Extensions.

The following table provides a quick look at the standard modules and what they do:

Module Function

AnyDBM File Provides framework for multiple DBMs
attrs Sets or gets attributes of a subroutine
AutolL oader L oads functions only on demand
AutoSplit Splits a module for autol oading




autouse Postpones load of modules until afunction is used

B Perl compiler and tools

base Establishes |S-A relationship with base class at compile time
Benchmark Checks and compares running times of code

blib Uses MakeMaker's uninstalled version of a package

Carp Generates error messages

CaGl Simple Common Gateway Interface class

CGl::Apache Sets up environment to use CGI with Perl-Apache API
CGl::Carp CGil routines for writing to HTTPD (or other) error log
CGl::Cookie CGl interface to Netscape (HTTP/1.1) cookies

CGl::Fast CGl interface for FastCGl

CGl::Push Interface for server push operations

CGl::Switch Tries multiple constructors and returns the first available CGI object
Class::Struct Declares struct-like datatypes as Perl classes

Config Accesses Perl configuration information

constant Perl pragma to declare constants

CPAN Queries, downloads, and builds Perl modules from CPAN sites
CPAN::FirstTime Utility for CPAN::Config fileinitialization

CPAN::Nox Wrapper around CPAN.pm without using any XS module
Cwd Gets pathname of current working directory

Data::Dumper Returns Per| data structures as strings

DB_File Accesses Berkeley DB

Devel::Self Stubber Generates stubs for a selfloading module

diagnostics Forces verbose warning diagnostics

DirHandle Supplies object methods for directory handles

Dynaloader Automatic dynamic loading of Perl modules

English Uses English or awk names for punctuation variables

Env Imports environment variables

Errno System errno constants from errno.h include file




Exporter

