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Course Description 
The Perl Specialist course (formerly titled Perl Fundamentals) focuses on the fundamental concepts of the 
Perl programming language. In this course, you will learn the basic syntax and control structures needed 
to write Perl scripts. Topics such as data types, flow control, arrays and hashes, regular expressions, and 
subroutines will be discussed. You will learn how to interact with text files and how to access command 
line arguments and environment variables. You will also learn about packages and modules, and you will 
be introduced to database connectivity using Perl. Finally, you will receive an overview about debugging 
Perl scripts. 

Although the knowledge that you gain in this course is designed to widen your understanding of server 
scripting in general, you will focus on the Perl language in particular. 

Guided, step-by-step labs provide opportunities to practice new skills. You can challenge yourself and 
review your skills after each lesson in the Lesson Summary and Lesson Review sections. Additional skill 
reinforcement is provided in Optional Labs, Lesson Quizzes and a Course Assessment that are available 
from your instructor. 

This coursebook includes supplemental material that includes the lab files used in class. To practice the 
skills presented in class or to perform any labs that were not completed, refer to the Classroom Setup 
section for information about system requirements and using the lab files. 

The CIW Perl Specialist course prepares students to take the CIW Perl Specialist certification exam. 

Series 
Perl Specialist is the second course in the CIW Web Development series: 

• JavaScript Specialist 

• Perl Specialist 

• Database Design Specialist 

Prerequisites 
No prior knowledge of the Perl programming language is necessary. However, students should be familiar 
with using the Internet, developing Web pages and configuring networks to a level consistent with that 
found in the CIW Web Foundations series, and be able to demonstrate Web scripting knowledge 
equivalent to that found in the JavaScript Specialist course. 

Certification 
The CIW Web Development Professional certification program prepares students to excel in a career in 
Web and IT technologies. The essential combination of a front-end scripting language, a back-end 
programming language and the skills to integrate them with a database is what makes a Web 
Development Professional. Because of this diversity, students who earn the CIW Web Development 
Professional certification will become a valuable corporate IT team member. 

To earn the CIW Web Development Professional certification, students must pass three certification 
exams: 

• JavaScript Specialist (exam 1D0-435) 

• Perl Specialist (exam 1D0-437) 

• Database Design Specialist (exam 1D0-541) 
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Passing each of these exams earns students the related individual certification. If students pass all three 
exams, they will be awarded the advanced Web Development Professional certification in addition to the 
individual certifications. 

For information about taking CIW exams, visit www.CIWcertified.com. 

Target audience 
The CIW Perl Specialist course is for individuals who want to understand how to fully use the features of 
the Perl programming language in Web application development. These specialized Web language skills 
can help you begin or grow a career in advanced Web development and technologies: 

• Web developers 

• Software developers 

• Application programmers 

• Client/server developers 

• Desktop publishers 

Courseware 
This coursebook was developed for instructor-led training and will assist you during class. Along with 
comprehensive instructional text and objectives checklists, this coursebook provides easy-to-follow 
hands-on labs and a glossary of course-specific terms. It also provides Internet addresses needed to 
complete some labs, although due to the constantly changing nature of the Internet, some addresses may 
no longer be valid. 

The student coursebook is organized in the following manner: 
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When you return to your home or office, you will find this coursebook to be a valuable resource for 
applying the skills you have learned. Each lesson concludes with questions that review the material. 
Lesson review questions are provided as a study resource only and in no way guarantee a passing score 
on the CIW Perl Specialist certification exam. 

Coursebook versions  
The CIW Web Development courseware is designed for various classroom environments: academic, 
learning center and corporate. These coursebooks are available in both instructor and student versions. 
Student versions are available for both the academic environment and the learning center/corporate 
environment. Check your book to verify which version you have. 

• Instructor (Academic, Learning Center and Corporate) — Example syllabi for 10-week and 16-
week instruction periods are included with the instructor supplemental files available on CIW Online. 
Learning centers can teach this series at an accelerated pace; consult the implementation table that 
can be found on CIW Online. The supplemental files also include an appendix listing the CIW Perl 
Specialist certification exam objectives and locations of corresponding material in the coursebook. 
The instructor version of this book includes Instructor Notes in the margin, which provide additional 
tips and commentary for the instructor to supplement course narrative. Margin callouts also direct 
instructors to material that relates directly to specified CIW Perl Specialist objectives. The instructor 
book and supplemental files contain all answers to Optional Labs, Lesson Quizzes and the Course 
Assessment. The supplemental files also include handout versions of all Optional Labs, Lesson 
Quizzes and the Course Assessment, which the instructor can print and assign during class or as 
homework. Lesson Quizzes and Course Assessments are provided as study and course-grading 
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resources only; success on these materials in no way guarantees a passing score on the CIW Perl 
Specialist certification exam.  

• Student (Academic) — The student book and supplemental files include Pre-Assessment and Lesson 
Review questions for each lesson. However, the student book does not provide answers to these 
questions. It also does not include any Optional Labs, Quizzes or the Course Assessment. Students 
can obtain these elements and answers only from the instructor. The student supplemental materials 
include appendixes and files used to perform many of the labs in the coursebook. The supplemental 
files also include an appendix listing the CIW Perl Specialist certification exam objectives and 
locations of corresponding material in the coursebook. Lesson Quizzes and Course Assessments are 
provided as study and course-grading resources only; success on these materials in no way 
guarantees a passing score on the CIW Perl Specialist certification exam.  

• Student (Learning Center/Corporate) — Designed for the learning center/corporate environment, 
this student book includes Pre-Assessment and Lesson Review questions. The student supplemental 
materials include appendixes; files used to perform many of the labs in the coursebook; and answers 
to the Pre-Assessment Questions, Lesson Review Questions, Course Assessment, Optional Labs and 
Lesson Quizzes. The supplemental files also include an appendix listing the CIW Perl Specialist 
certification exam objectives and locations of corresponding material in the coursebook. Lesson 
Quizzes and Course Assessments are provided as study and course-grading resources only; success 
on these materials in no way guarantees a passing score on the CIW Perl Specialist certification exam.  

Online resources 
You can visit CIW Online at http://education.certification-partners.com/ciw/ to access supplemental 
course materials and to get help in preparing for the CIW Perl Specialist certification exam.  

CIW Courseware Supplemental Files 
This coursebook includes supplemental material that can be accessed from CIW Online. Online materials 
are provided for both instructors and students, and include some elements required to complete the 
coursework and other optional elements that are provided for your interest or further study. Student 
materials include lab files used to complete the course labs, answers to student exercises and quizzes, 
and appendixes with related information (including the CIW Perl Specialist Objectives And Locations 
Appendix). Instructor materials include course syllabi and implementation tables, answers to students 
exercises and quizzes, and appendixes with related information (including the CIW Perl Specialist 
Objectives And Locations Appendix). See the CIW Supplemental Files section under Classroom Setup for 
information about accessing these files. 

CIW Certification Practice Exams 
After you have mastered the Perl Specialist course material, you are ready to prepare for the high-stakes 
CIW Perl Specialist certification exam. The online CIW Certification Practice Exams program helps you 
build confidence with your knowledge of the CIW exam objectives. This program provides you with: 

• Timed practice exams that simulate the high-stakes testing environment and help predict actual 
performance on CIW certification exams. 

• A feedback review mode that allows you to check answers while taking the practice exam and gain 
valuable feedback that relates each question to a CIW exam objective and a lesson in the Official CIW 
Courseware. 

• Exam results that report on your mastery of each CIW exam objective. 

• Personalized performance reports and study plans to track individual progress and view overall class 
trends. 
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Course Objectives 
After completing this class, you will be able to:  

 Describe the use and basic syntax of Perl code, explain the role of the Perl interpreter, and use scalar 
variables, expression operators and the STDIN data type. 

 Control flow using Boolean expressions, logical operators and I/O redirection to create complex Perl 
scripts. 

 Use regular expressions to define and match patterns and strings in Perl. 

 Use Perl arrays and the functions that manipulate them. 

 Use Perl hashes and the functions that manipulate them. 

 Create and call subroutines to reuse code in Perl scripts. 

 Manipulate files and devices in Perl using I/O functions and filehandles. 

 Use and manipulate environment variables and command line arguments in Perl. 

 Use Perl packages and modules to facilitate code reuse. 

 Create object-oriented Perl scripts. 

 Use Perl to interface with databases. 

 Debug Perl programs and design Perl scripts to minimize bugs. 

Classroom Setup 
Your instructor has probably set up the classroom computers based on the system requirements listed in 
the following sections. Most software configurations on your computer are identical to those on your 
instructor's computer. However, your instructor may use additional software to demonstrate network 
interaction or related technologies. 

System Requirements 
This section lists the hardware, software and connectivity requirements to implement this course.  

Hardware 
The following table summarizes the hardware requirements for all courses in the CIW program. Each 
classroom should be equipped with enough personal computers to accommodate each student and the 
instructor with his or her own system. 

Note: The CIW hardware requirements are similar to the lowest system requirements for Microsoft 
implementation (Level 1 requirements) except that the CIW requirements utilize increased hard disk space (8 
GB) and RAM (128 MB). This comparison may be helpful for the many training centers that implement CIW 
and are also CTEC because personnel at these centers are familiar with the Microsoft hardware 
specifications. 
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CIW hardware specifications Minimum Requirements 

Processor Intel Pentium II (or equivalent) personal computer with processor 
speed greater than or equal to 300 MHz 

L2 cache 256 KB 

Hard disk 8-GB hard drive 

RAM At least 128 MB 

CD-ROM 32X 

Network interface card (NIC) 10BaseT or 100BaseTX (10 or 100 Mbps)  

Sound card/speakers Required for instructor's station, optional for student stations 

Video adapter At least 4 MB 

Monitor 15-inch monitor 

Network hubs Two 10-port 10BaseT or 100BaseTX (10 or 100 Mbps) hubs 

Router* Multi-homed system with three NICs  
(Windows NT 4.0/2000 server) 

* Router only required for some security and networking courses. Please review the connectivity or 
network requirements for each course to determine if a router is required. Must meet universal CIW 
hardware requirements. 

Software 
The recommended software configurations for computers used to complete the labs in this book are as 
follows: 

• Microsoft Windows 98/Me/XP, Microsoft Windows 2000, or Red Hat Linux 7.0 (or higher) 

• Perl5 

• Database Interface Module 

• Appropriate Database Driver Module 

• 32-bit ODBC drivers (if using Windows platform) 

• MySQL database server (if using UNIX-based systems) 

• Command line interpreter 

Connectivity 
Internet connectivity is required for this course. You will experience optimal performance with a dedicated 
Internet connection (e.g., a cable/DSL modem or a T1 line). 

CIW supplemental files 
Each coursebook includes supplemental materials that are referenced and used throughout the course. 
These supplemental materials are provided online at http://education.certification-partners.com/ciw/. 

You will need to create a directory for all supplemental materials for the course. The default location is 
C:\CIW\[Course_Title]. To view or download the materials, go to CIW Online, click the link for each file 
and save to this directory. You can then create a shortcut to this directory on your Desktop. As you 
conduct the course labs, you can use this shortcut to quickly access your lab files. 
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Conventions and Graphics Used in This Book 
The following conventions are used in this coursebook. 

Terms Technology terms defined in the margins are indicated in bold the first time they 
appear in the text. Not every word in bold is a term requiring definition. 

Lab Text Text that you enter in a lab appears in bold. Names of components that you access 
or change in a lab also appear in bold. 

Notations  Notations or comments regarding screenshots, labs or other text are indicated in italic 
type. 

Program Code or 
Commands 

Text used in program code or operating system commands appears in the Lucida 
Sans Typewriter font. 

The following graphics are used in this coursebook. 

 

Tech Notes point out exceptions or special circumstances that you may find when 
working with a particular procedure. Tech Notes that occur within a lab are 
displayed without the graphic. 

 
Tech Tips offer special-interest information about the current subject. 

 
Warnings alert you about cautions to observe or actions to avoid. 

 
This graphic signals the start of a lab or other hands-on activity. 

 
Each lesson summary includes an Application Project. This project is designed to 
provoke interest and apply the skills taught in the lesson to your daily activities. 

 
Each lesson concludes with a summary of the skills and objectives taught in that 
lesson. You can use the Skills Review checklist to evaluate what you have learned. 

 This graphic indicates a line of code that is completed on the following line. 
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1Lesson 1: 
Introduction to Perl 
Objectives 
By the end of this lesson, you will be able to: 

 1.1.1: Describe the benefits of Perl. 

 1.1.2: Explain the role of the Perl interpreter. 

 1.1.3: Identify the characteristics of Perl's basic syntax. 

 1.1.4: Describe the use of the print function. 

 1.1.5: Create and execute a simple Perl script. 

 1.1.6: Define scalar variables. 

 1.1.7: Use scalar variables to manipulate numerical and string data. 

 1.1.8: Use expression operators. 

 1.1.9: Retrieve data from STDIN. 
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Pre-Assessment Questions 
1. What output is generated by the following code segment? 

$x = 50; 
$y = 60; 
$x = $x + $y; 
print(++$x); 
 
a. 50 
b. 60 
c. 110 
d. 111 

2. What output is generated by the following code segment? 

$x = "50"; 
print ($x + 1); 

a. 50 + 1 
b. 501 
c. 51 
d. "50"1 

3. What is the purpose of a shebang line? 
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Practical Extracting and Reporting Language (Perl) 
Practical Extracting and Reporting Language (Perl) is an interpreted scripting 
language. Until recently its primary use has been in processing text files, extracting data, 
and generating reports. Perl has also been used by administrators to automate the 
mundane tasks of UNIX administration. More recently, Perl has been recognized as a 
more general-purpose language capable of more complicated tasks. Perl has also become 
a favorite language of Web developers who use it to create CGI applications. 

However you intend to use Perl, your job will be made easier by its innate flexibility, 
simple syntax, and relaxed compiler restrictions. The Perl language is relatively easy to 
learn and use. Novice programmers can learn the basics of the Perl syntax and begin 
developing Perl programs without becoming experts. If you are an experienced software 
developer, you will find Perl to be a welcome alternative to more conventional 
programming languages. The basic Perl syntax is similar to the syntax of many 
languages, but its ease of use can reduce development time dramatically. 

Why use Perl? 
Before Perl, programming languages such as C could handle a wide variety of tasks, but 
required large amounts of development overhead time. Shell scripting languages were 
easy to use, but were awkward when dealing with large amounts of data or complex 
tasks. Perl brings the capabilities of both together in a scripting language that is easy to 
learn and use, and can handle large amounts of data with ease. 

Perl was developed to support a software system by taking the output of one process and 
preparing it for input to another. Originally created for UNIX operating systems, Perl is 
available in all major operating systems, including Windows, MacOS, and Linux. 

One of the most significant benefits of Perl is that it is available at no cost. You can 
download Perl for any operating system from the Comprehensive Perl Archive Network 
(CPAN) at no cost. The CPAN Web site is located at http://cpan.perl.org/. The CPAN Web 
site also offers a library of Perl add-ons, called modules, which we will discuss in a later 
lesson. 

Getting Started with Perl 
If you have experience using a compiled language such as C, you may be used to thinking 
about source code and executables as separate entities. Programmers use compiled 
languages to create source code files. Source code files are text files that contain the 
human readable instructions that make up a program. The text files are fed into a 
program called a compiler, which uses the files to generate machine language. The 
machine language is then stored in the form of an executable file. 

Perl programs are interpreted in the same way that UNIX shell scripts or BASIC programs 
are interpreted. A Perl developer writes source code to a text file. This text file is run 
against the Perl interpreter each time it is executed. The Perl interpreter is an 
executable program that accepts the Perl script as input and executes the instructions 
contained within it. 

Practical Extracting 
and Reporting 
Language (Perl) 
Perl is a scripting 
language that 
includes some UNIX 
facilities. It is 
generally easier to 
learn and use than 
other, more 
structured 
languages. 

OBJECTIVE 
1.1.1: Describe the 
benefits of Perl 

OBJECTIVE 
1.1.2: Explain the 
role of the Perl 
interpreter 

OBJECTIVE 
1.1.3: Identify the 
characteristics of 
Perl's basic syntax 

Perl interpreter 
An executable 
program that 
accepts the Perl 
script and executes 
the instructions 
contained within it. 
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The Perl interpreter is an executable file called perl. Locate the Perl interpreter on your 
workstation. If you do not yet have the Perl interpreter installed on your workstation, ask 
your instructor about downloading and installing a Perl interpreter for your operating 
system. 

The shebang line 
The first line in every Perl script, called the shebang line, contains special instructions to 
the operating system. The shebang line tells the operating system where it can find the 
Perl interpreter. Following is an example of a shebang line: 

#!/usr/bin/perl 
 

The syntax of this line is similar to that of UNIX shell scripting. The hash symbol followed 
by an exclamation point (#!) is called a shebang. Following the shebang is the full path to 
the Perl interpreter. In this example, the Perl interpreter is an executable file called perl 
located in the /usr/bin directory. Your copy of the Perl interpreter may be located in 
another directory. Determine the path to your copy of the Perl interpreter. You will need 
this information to create the shebang line at the top of each of your Perl scripts. 

The shebang line has its roots in UNIX, wherein the Perl script itself can be marked as 
executable. In this way, a Perl script may be executed directly from the command line. 
For example, if you have created a Perl script called myscript.pl, you could execute this 
script by typing the following line then pressing ENTER: 

./myscript.pl  
 

The operating system examines the script for a shebang line. The shebang line tells the 
operating system where the Perl interpreter is, and the script is then passed through the 
interpreter. 

If you are not using Perl in a UNIX environment, the shebang line will not be 
necessary. In Microsoft Windows, for example, there is no operating system 
mechanism to automate the process of executing a Perl script. Under these 
conditions it will be necessary to explicitly execute the Perl interpreter. The Perl 
interpreter can be executed from the command line using the script name as an 
argument. In the previous example, the myscript.pl script would be executed by 
typing perl myscript.pl and pressing ENTER. Although the shebang line is not 
needed, it is customary to include one as a placeholder. 

The shebang line is not a Perl statement; it is used only by the operating system. Other 
scripting languages such as Awk and Sed use this same format to point to their own 
interpreters. Once execution of the script begins, the interpreter knows to ignore the 
shebang line. The Perl interpreter treats this line as a comment. Comments are denoted 
using a hash symbol (#). Because the shebang line always begins with a hash symbol, 
Perl interprets this first line as a comment and ignores it. 

Creating a simple Perl script 
The simplest Perl script has two lines. As you just learned, all Perl scripts begin with a 
shebang line. The following script combines a shebang line with one line of Perl code to 
display the string "Hello, World". 

#!/usr/bin/perl 
print ("Hello, World\n"); 

 

shebang line 
The first line in every 
Perl script. The 
shebang line 
instructs the 
operating system 
about the location 
of the Perl 
interpreter. 

OBJECTIVE 
1.1.4: Describe the 
use of the print 
function 
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The print statement in the previous code is an example of a function call. Perl has a large 
number of built-in functions. The print function outputs a string to standard out. In 
this example, the print function is passed one argument, the string "Hello, World\n". 
When this line is executed, the script will output "Hello, World" to the terminal window. 

Notice that the parameter passed to the print function is enclosed in parentheses. Like a 
mathematical function, all Perl functions use parentheses to enclose parameters. 
Additional parameters are separated by commas. 

Also notice the semicolon following the print statement. All Perl statements are followed 
by a semicolon. The semicolon is similar to a period in the English language; it tells the 
Perl interpreter that the statement is complete. Note that the semicolon is optional for the 
last statement of a Perl script. 

The "\n" contained in the string is a metacharacter. Metacharacters indicate 
nonprintable characters, or characters that have special meaning in Perl code. All 
metacharacters start with a backward slash. The "\n" metacharacter indicates a new line. 
Perl interprets this metacharacter to mean that a new line exists at the end of the string. 
When the print function outputs this string to standard out, this new line character and 
the cursor will be moved to the beginning of the next line. You will learn more 
metacharacters in a later lesson. 

It is important to understand that Perl is case sensitive. Notice that in the previous 
example, the print function is all lowercase. If this code were modified so that 
any part of word "print" were capitalized, execution would fail and the 
interpreter would return an error indicating an undefined subroutine. Pay careful 
attention to case throughout this course. 

 

Lab 1-1: Creating your first Perl script 

In this lab, you will create your first Perl script. This script will make use of a shebang 
line and the print function to output a string to the terminal window. 

1. Using a test editor, create a new script file containing the following Perl code. Be sure 
to modify the shebang line to point to the Perl interpreter on your own workstation. 

#!/usr/bin/perl 
print("Hello, World\n"); 

2. Save your Perl script file as lab1-1.pl. 

3. Open a command line window. Locate your script and execute it using the Perl 
interpreter. 

The following text should be displayed in the terminal window: 

Hello, World 
 

Scalar Variables 
A scalar variable is a variable defined by a single, discreet value. Scalar variables include 
numbers and strings, and are the building blocks of more complicated data structures. 
Later you will learn how to use arrays and hashes to create data structures that combine 
multiple scalar variables. 

standard out 
The default output 
stream provided by 
the operating 
system. Text output 
to standard out may 
be directed to a 
terminal window, a 
file, a printer, or 
other output 
device. 

OBJECTIVE 
1.1.5: Create and 
execute a simple 
Perl script 

OBJECTIVE 
1.1.6: Define scalar 
variables 
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Numerical Variables 
Numerical variables operate in the same manner as variables in algebraic functions. A 
variable is denoted using a dollar sign ($) followed by an alphanumeric designator. 
Following are valid examples of variable names: 

$myVariable 
$x 
$_variable123 
 

A few rules govern variable names. As you have just learned, all scalar variables begin 
with a dollar sign. The first character in the variable designator following the dollar sign 
may be either a letter or an underscore. Subsequent characters may be letters, 
underscores, or numbers. 

Consider using lowercase letters for the first characters in your variable names. 
Later, when you are introduced to data structures, this naming convention will 
help you differentiate scalar data from other types of data. This rule is not 
enforced by the Perl interpreter, but is a widely held convention among 
programmers. 

Assignments 
Scalar numerical variables can be used in algebraic functions along with scalar data 
(data not contained in a variable). The most basic form of this combination is an 
assignment. An assignment statement assigns a value to a variable. Following is an 
example of an assignment: 

$myVariable = 10; 
 

After this line of code is executed, the variable $myVariable will contain the value of 10. 
You can now use this variable in place of scalar data. For instance, you could create a 
second variable and assign it the same value as $myVariable using the following code: 

$mySecondVariable = $myVariable; 
 

This second variable, $mySecondVariable, now contains the same data as $myVariable 
(in this instance, the number 10). 

Expressions 
Variables can also participate in expressions similar to algebraic expressions. The 
simplest expression adds the value of two variables and assigns the resulting value to a 
third variable. The following example demonstrates a simple Perl expression: 

$x = 10; 
$y = 15; 
$sum = $x + $y; 
 

Following the execution of these statements, the variable $sum contains the sum of $x 
and $y, or 25. Variables may also participate in more complex expressions. Table 1-1 
lists Perl's expression operators. These expression operators can be combined to create 
more complex Perl expressions. 

OBJECTIVE 
1.1.7: Use scalar 
variables to 
manipulate 
numerical and string 
data 

OBJECTIVE 
1.1.8: Use expression 
operators 

algebraic 
expression 
An expression 
resulting in a 
numerical value as 
distinct from 
Boolean expressions. 
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Table 1-1: Expression operators 

Operator Name Description 

+ Addition Adds two numbers 

- Subtraction Subtracts one number from another 

* Multiplication Multiplies two numbers 

/ Division Divides one number by another 

% Modulus Returns the remainder of a division 

++ Auto-increment Increments a variable by one 

-- Auto-decrement Decrements a variable by one 

** Exponentiation Applies one number as the exponent of another 

- Negation Negates the value of a number 

Many of these operators are already familiar to you. The addition, subtraction, 
multiplication and division operators are used in the same manner as regular algebraic 
expressions. Standard precedence rules are applied to Perl expressions, as well. 

The following example illustrates how these expression operators may be combined to 
create more complex expressions. This example uses the print function to output the 
value of the $result variable to the terminal window: 

$x = 10; 
$y = 15; 
$result = (($x + $y) * 10) / 2; 
print($result); 
 

The following output would result: 

125 

Modulus 
Other expression operators may be less familiar to you. The modulus operator (%) returns 
the remainder of a division operation. The following code demonstrates the modulus 
operator: 

$x = 10; 
$y = 15; 
$result = $y % $x; 
print($result); 
 

The following output would result: 

5 
 

When the preceding expression is executed, the Perl interpreter divides $y by $x. The 
remainder of 5 is then assigned to the $result variable. 



EV
AL

U
AT

IO
N

 C
O

PY

 

 

 
1-8 Perl Specialist 

© 2011 Certification Partners, LLC All Rights Reserved. Version 1.0 

Exponentiation 
The exponentiation operator applies one value as the exponent of another. The following 
code demonstrates the exponentiation operator: 

$result = 2**3; 
print($result); 
 

The following output would result: 

8 

The preceding expression is equivalent to the algebraic expression 23. Therefore, the 
result of this expression is 8. 

Auto-increment and auto-decrement 
The auto-increment and auto-decrement operators are unary operators. All of the 
operators you have been introduced to so far are binary operators. Binary operators apply 
to two values to create a single result. A unary operator applies to a single variable. The 
auto-increment operator increments, or increases, a variable by 1. The auto-decrement 
operator decrements, or decreases, a variable by 1. The following code illustrates the 
auto-increment and auto-decrement operators: 

$x = 10; 
$y = 10; 
$x++; 
$y--; 
print("$x $y");  
 

The following output would result: 

11 9 
 

In the previous example, the $x variable is raised and the $y variable is reduced, as 
reflected in the output. 

These operators may also be used in combination with other operators to create more 
complex expressions. The following code illustrates this: 

$x = 10; 
$result = (++$x) * 2; 
print ("$result $x"); 
 

The following output would result: 

22 11 
 

In the preceding expression, the $x variable is incremented by 1 before being multiplied 
by 2. Thus, the value of $result is 22. Notice that the value stored in $x is incremented. 
The statement (++$x) * 2 is not equivalent to  
($x + 1) * 2. In the first expression, the variable $x is actually incremented  
and this fact is reflected in the output from the preceding example. Following the 
expression, the variable $x contains the number 11. 

Notice also in the preceding expression that the auto-increment operator precedes the $x 
variable. This indicates that the variable should be incremented immediately. 
Alternatively the operator may follow the variable. In this case, the initial value (10) would 
be used to solve the expression. The $x variable will be incremented after the value of the 
expression is assigned to the $result variable. Following execution of the expression, 
$result would contain 20 and $x would contain 11. 
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String Variables 
String variables are a second type of scalar variable. You were introduced to string data 
when you learned about the print function. The print function can accept a string as 
an argument and output that string to the terminal window. String variables can be used 
to hold string data. String variables follow the same naming conventions as numerical 
variables. The following code demonstrates how string variables can be used to hold 
string data: 

$helloWorld = "Hello, World\n"; 
print ($helloWorld); 
 

The following output would result: 

Hello, World 
 

In the previous example, the variable $helloWorld is assigned the value "Hello, World". 
The variable is then passed as an argument to the print function and outputted to the 
terminal window. String variables can be used to hold input from the user. In a later 
lesson, you will learn sophisticated techniques for manipulating string variables. 

If you have experience using a tightly typed language such as Java, you may be 
wondering how Perl variables are declared. In fact, Perl variables are never declared; Perl 
enforces no type restrictions on scalar variables. The Perl interpreter performs type 
conversion on the fly (i.e., dynamically). In the examples used here, numerical variables 
were passed to the print function. The Perl interpreter would then perform the type 
conversion on the fly so that these variables are automatically converted into string 
variables. The same principle applies for converting string variables into numerical 
variables. The following syntax illustrates how strings can be used as numerical variables 
in Perl expressions: 

$x = "10"; 
$y = 15; 
$result = $x + $y; 
print($result); 
 

The following output would result: 

25 
 

In this example, the variable $x is assigned a string of "10". The variable $y is assigned 
the number 15. The variable $x is then automatically converted into a numerical value 
and the $result variable is assigned the number 25. When the $result variable is 
passed to the print function, it is automatically converted to a string. 

Perl provides a special string concatenation operator (.) that can be used to concatenate 
strings. The following Perl code demonstrates the string concatenation operator: 

$a = "alpha"; 
$b = "beta"; 
print ($a . $b); 
 

The following output would result: 

alphabeta 
In this example, the string concatenation operator is used to concatenate two strings 
before displaying the resulting string to the console window. 

string 
A data element 
representing one or 
more alphanumeric 
characters. 

OBJECTIVE 
1.1.7: Use scalar 
variables to 
manipulate 
numerical and string 
data 
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Retrieving Data from STDIN 
STDIN, or standard in, is a mechanism for retrieving data from the user while a script is 
executing. STDIN is a special type of variable called a list. You will learn more about 
using lists in a later lesson. In this section, you will learn how to use STDIN as a scalar 
variable to retrieve data from the user. 

Each line of input from the user is stored in the STDIN list. A line of input is any 
sequence of characters followed by a carriage return. This data can be retrieved by 
enclosing the STDIN variable in angle brackets < >, causing the STDIN variable to act as 
a scalar string variable. The following example demonstrates how a line of input can be 
retrieved from STDIN: 

$input = <STDIN>; 
print($input); 
 

In this example, the first line of input entered by the user is stored in the variable 
$input. This variable is then outputted to the terminal window. A subsequent request 
from STDIN would return the next line of input from the user. If no input is available 
from the user, the Perl interpreter would wait until the user enters a line of input and 
presses ENTER. 

STDIN returns a complete line of input including the carriage return. In a later 
lesson, you will learn sophisticated methods for manipulating string variables. It is 
important to remember that the carriage return is always appended to the 
resultant string. 

STDIN can be combined with the print function to prompt the user for specific 
information. The following example demonstrates how a Perl script might prompt a user 
to enter his or her name, and then retrieve the name from STDIN: 

print("Please enter your name:"); 
$name = <STDIN>; 
print("Your name is $name"); 
 

This script prints the string "Please enter your name:" to the terminal window. After the 
user enters his or her name and presses ENTER, the input is stored in the $name variable. 
The script then reports this information by printing the user's name to the terminal 
window. 

STDIN can also be used to retrieve numerical data from the user. Earlier you learned that 
the Perl interpreter performs type conversion automatically. When numerical data is 
retrieved from STDIN, it is always in the form of a string. The Perl interpreter can 
automatically convert this data to a numerical value for use in an expression. The 
following code illustrates how numerical data can be retrieved from STDIN: 

print("Enter your age:"); 
$age = <STDIN>; 
$age += 10; 
print("You will be $age years old in 10 years."); 
 
 

In the preceding example, numerical data is retrieved from the user through STDIN. This 
data takes the form of a string. In the expression $age += 10, the data is converted into 
numerical data and the $age variable is incremented by 10. 

STDIN (standard in) 
A mechanism to 
retrieve data from 
the user while a 
script is executing. 

OBJECTIVE 
1.1.9: Retrieve data 
from STDIN 
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The chomp() function 
You just learned that STDIN always appends the new-line character to the end of each 
string it returns. Often this action is not desired. Consider the following example: 

print("Enter your age:"); 
$age = <STDIN>; 
print("You are $age years old."); 
 

If the user were 35 years old, the output of this script would be as follows: 

You are 35 
years old. 

When the user's input is retrieved from STDIN, a new-line character is appended to the 
end of the input string. Following this assignment, the $age variable contains the string 
"35\n". When this value is passed as an argument to the print function, the new-line 
character appears in the output and the output is divided into two lines. The chomp 
function resolves this problem by stripping the new-line character from the end of a 
string. The following example uses the chomp function to eliminate the unwanted return. 

print("Enter your age:"); 
$age = <STDIN>; 
chomp($age); 
print("You are $age years old."); 
 

Using the chomp function, the output appears as desired: 

You are 35 years old. 
 

 

Lab 1-2: Storing and manipulating data using scalar variables in Perl 

In this lab, you will create a new script to request a user's name and age, and store this 
information using variables. 

1. Editor: Create a new file. 

2. Editor: Enter the following source code: 

#!/usr/bin/perl 
 
print("Please enter your name: "); 
$name = <STDIN>; 
chomp($name); 
 
print("Enter your age: "); 
$age = <STDIN>; 
chomp($age); 
 
print("Hello, $name. You are $age years old.\n"); 

3. Editor: Save the file as lab1-2.pl. 

4. Prompt: Execute your new script, lab1-2.pl. 

5. Editor: Modify the script to reflect the age of the user in five years. 
 

OBJECTIVE 
1.1.7: Use scalar 
variables to 
manipulate 
numerical and string 
data 
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Lesson Summary 

Application project 
Perl has become increasingly popular in the last few years, due in large part to its 
application as a CGI scripting language. However, Perl is capable of considerably more. If 
you are a new programmer, Perl's relaxed data typing will make learning to program 
easier. If you are an experienced programmer, you will find Perl's simplicity a welcome 
relief from the stringent expectations of other, more general-purpose languages. 

Create a list of programming tasks that can be appropriately tackled using Perl. 

Skills review 
In this lesson, you learned about the interpreted scripting language called Perl. You 
learned that the first line in every Perl script is a special instruction to the operating 
system called a shebang line. The shebang line provides the path to the Perl interpreter. 
You also learned that scalar variables are defined by a single, discreet value, and that 
numerical variables are scalars that operate in the same manner as variables in algebraic 
equations. You learned about string variables, a second type of scalar variable, and you 
learned that Perl enforces no type rules on scalar variables; the Perl interpreter will 
automatically perform type conversion between string and numerical variables. Finally, 
you learned about STDIN, which is a special data type (called a list) that can be treated 
as a scalar to retrieve data from the user. 

Now that you have completed this lesson, you should be able to: 

 1.1.1: Describe the benefits of Perl. 

 1.1.2: Explain the role of the Perl interpreter. 

 1.1.3: Identify the characteristics of Perl's basic syntax. 

 1.1.4: Describe the use of the print function. 

 1.1.5: Create and execute a simple Perl script. 

 1.1.6: Define scalar variables. 

 1.1.7: Use scalar variables to manipulate numerical and string data. 

 1.1.8: Use expression operators. 

 1.1.9: Retrieve data from STDIN. 
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Lesson 1 Review 
1. "Perl" is an abbreviation for what? 

  

2. The shebang line always begins with what symbols? 

  

3. What is the function of an assignment statement? 

  

4. Name the expression operator that returns the remainder of a division operation. 

  

5. Which expression operator applies one value as the exponent of another? 

  

6. Name the function that cancels out the new-line character that is automatically 
appended to the end of the input string. 

  

 



EV
AL

U
AT

IO
N

 C
O

PY

 

 

 
1-14 Perl Specialist 

© 2011 Certification Partners, LLC All Rights Reserved. Version 1.0 

 
 

 
 


