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What is Perl

� “Practical Extraction and Report Language”.

� Created, implemented, maintained by Larry Wall.

� Interpreted language that is optimized for string manipu-
lation, I/O, and system tasks.

� Syntax elements from the C, Bourne shell, csh, awk, sed,
grep.

� (Unlike other interpreted languages, Perl compiles and
optimizes the code before running.)
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Some of Perl’s many strengths

� Speed of development – edit a text file and just run it. No
separate compiler needed. Short pieces of code that do a
lot (magic operators).

� Power – Perl’s regular expressions, easy file handling and
data manipulation.

� Flexibility – freedom of expression.
� Portability – Perl compilers for all platforms.
� Extensibility – modules available on CPAN.
� Price – free. Extra: it is fun !!
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The “Hello, world” program

���������
	��
����
�������������� ���
�������
� �����
� �!�#"$�%���%�'&(��)*�+�-,

How to run the program written in the file “myfile”:
� chmod u+x myfile

� myfile

or
� perl -w myfile
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Basic syntax

� Perl is free form – whitespace doesn’t matter (but better
use indentation for readability).

� All Perl statements end in a ; (semicolon), like C.

� Comments begin with # (pound sign) and last until the
end of line (no multi-line comments).

� Variable names start with $ (or � , %).
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More programs

� �(� ���!� 	�� � ��
 � �������!��� �'�
� ����� � ������� � ��� ���	��� ����
-�
� � ,
� ����
-� � ���#, 	�����
 � � ����
-� ,
� ����� � ����� ���!� " � ����
 � ��)*�+�-,

� �(� ���!� 	�� � ��
 � �������!��� �'�
���!� ���
����	*� ,

�� � ����
-� ,
� ����� � ������� � ��� ���	��� ����
-�
� � ,
� ����
-� � ���#, 	�����
 � � ����
-� ,
� ����� � ����� ���!� " � ����
 � ��)*�+�-,
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Variables

� Don’t need to declare variables, but better to declare them
(
����� ��� ����	�� , 
 � � ����
-�#,

).

� Cannot declare type (clear from context).
� Scalars

� Numbers
� Strings

� Arrays of scalars

� Hashes (associative arrays of scalars)
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Strings

� Single-quoted strings.
� � ��� ���!��)�� � � � ��� ��� ��� ��� � ��� � ����)�� �

��� � ��� � � ) � 	 �!�
	
	 � � � � ����� ��� 
�� � � 	�������&

� Double-quoted strings.
� � ��� ���!��)�� � � ����� ���
������� �����
� �!��� � � ���!������& 
 �

� ����� � � ���

� Interpolation takes places only in double-quoted strings.
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Scalar variables

� Hold a single scalar value (number, string, or reference).

� Begin with $, followed by letter, then possibly other
letters, digits, or underscores.

� ���!� ���
����	*� ,

�� � ����� � � � ���
� &
�'�%� �-, � � ��� � ��� � ��� ������� ��� ������� �*
 �!�
� �*� � � � � ��� � � �	� , � � ����� � � 
��
	���
-� 
���





� �

�� � � ������� � � � ��� � � � , � � � ������� � ��� ����� 
���





� �
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Numerical operators

� ���!� ���
����	*� ,

�� ��� � � � � � � , � ��� ��� ���

�� � � � � � ��� � � , � � � ��� ��� �

�� ��� � ��� �
� ��� ��� � , � � � �������*�
�-� �'� � �*�

�� � � � � �	� � �
��� � � , � � � ��� ��


�


�� � 
 � ���  �#, � � " ��� 
-��& �-�!� �


�� � � � � � ��� � � � �#, � ��� ��� �!� " � � � � ��� ���

�� � � ��" � �
� � � � � � � � ��� , � � � � � ��� �#� " ��� �
��" � � ��" �
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Comparison operators (1)

� � �����
� �-� ��� ��� 
-�!����	 � � �������
� ��� � ��� � ��� � ��� � � ��� � ��� � ����� ��� ����� � ����� ��� ����� � � � � ����� �
�!����� �����*� � �*�
�!����� �����*� ��� ��� ��� � ��� � � �!�
��� � �'�%��� � ���*� � ���
��� � �'�%��� � ���*� �!� ��� ��� � �%� � � � �
��� ��� � ��� ��� ���
��� � ��� ��� � ��� � � ���
	���
 ���!�
� � � � 	 
 �
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Comparison operators (2)

� ���!� ���
����	*� ,

�� � � � � , 
�� � 
 � � 


 ,
� � � � 
 , � ����� �����'�%� � ��� �
� � � � � 
 , � ����� �����'�%� � ��� � �
� � � � � � 
 , � ����� �����'�%� � ��� � �

�� � 	 � ����� � �!���-, 
 � � & � ��������� � �-,
� & 	 
 � � 	 , � ����� �����'�%� � ��� �
� & � � � 	 , � ����� �����'�%� � ��� �
� 	 	 
 � �����
� �!���-, � ����� �����'�%� � ��� 
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String operators

� Concatenation (”Hi ” . ”there”;)

� ���!� ���
����	*� ,

�� � ��� � �'� � ��� �#� � ,

�� � �!������� �
� � � � � � �
� �'� � � , � ��� ����� ��� �#� � �#� �

�� � � � � � �!�*�������
���'� � �����	� � � �-, � ���-� � �-� �����	� � � �
� � �
� � � � � � �%� � )��+� , � � ��� � ��� �*� & 	!�*� 	!�'� �
� � �
� � � � � ���
� � � � � �%� � )��+�-, � ����
 �
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Variable interpolation

� 
�� � � � � �������-� ,

�� � � � � 
 ,
� ����� � � � ��� ��� ������� ��� � � �*� & � ��� ��� 


���� ��� � ��)*�+�-,
� �������
� ��� ����� �*� ������� ��� �����%� �*� & � ��� �
� 
 
���� ��� � 

� ����� � � � ��� ��� ������� ��� � � �*� & � ��� ��� 


���� ��� � ��)*� � ,
� �������
� ��� ����� �*� ������� ��� � � ��� & � ��� ����
 
��!� ��� � ��)��

� Interpolation only in double-quoted strings
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Print: A list operator

� Accepts a list of things to print, separated by commas.
� � ����� � ��� & �	� 
-����� ���'���!& �*� ��� ��� �-" � ���!� " � �����'� ��� �

� ������� �*
 �!� 	��
� �!��& ����� � " � �
� 
�"�� �*� & � ���'��� � ��� )��+� ,

� � ����� � ��� & �	� 
-����� ���'���!& �*� ��� ��� � �%��� � ���'� �%��� �
�%�������*
-��� 	�� � ����& �%��� � �
� 
 ��� & � �����-� ����� )*�+�-,

� � �%���
� � ���!���-� , � ��� 
 � � 
#,
� ����� � � ���%� ) � �
� 
 � �!�
� � ��� 
 � � )*�+�-,
� ����� � � ���%� ) � �
� 
 � �!�
� � " � �
� 
 � � " � )��+� ,
� ����� � � ) � �
� 
 � ��� � � � ����
 � � )��+� ,
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Arrays

� An array is an ordered list of scalar variables.
� 
�� � ����
-� �+,

� ����
-��� � ����� ����� � � �-" � � ��� � �+� " � � �������������-"�� � �����	�+� "�� �!� � ��� ,
� ����� � � � ��� � �!��
-�*� � � � � ) � ����
-� � �!�
� � ����
 � �!)*�+�-,
� ����� � � � ��� �%�*� ��� �
�!��
-��� � ��� � ����
-� � � 
�� )�� �-,
� ����� � � � ��� � � ��� & �
�!��
-��� � ��� � ����
-� � � ��� )�� �-,
� ����� � � � ���!�
� �!�
� � " � 	��
�!��� � � ����
-��� � " � �
�!��
 �*� � �!)�� �-,
� ����� � � ����
 � � , � �����
� � )*�+�-,
� ����� � � � ����
-� �-�-,
� ����� � � � ��� �!� �*� � ����
-�*�
� ��� � ����
 � � � � � ����
-� ���
)�� �-,
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Functions for arrays

� ���!� ���
����	*� ,

�� � � �#" � 
(" � 	 � , � � � ����" � " � � ,
��� � � � � " � , � � � ��� ��� " � " � " � �
� 
 � ���*� � � , � � 
 ��� � " � � ��� � ��" � " � �
� 
 � ��� � ��� � � , � � 
 ��� ��" � � ��� � � " � �
� � � � � ��� � �#" � , � � � ��� � �#" � " � �
� 	 � � �*��� ���%� � � �
��� �-,

� � � � �-� � � � � " � 	 , � � � ��� � ����� "$� �%� "$� � � � ���
� 	 � " � ��� � �-�-" � � ,
� ����� � � � 	!)*�+�-, � � 	 ��� ������� �����%� �*� � � � � �
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Hashes

� A hash is an associative array.

� A hash is a list of keys that have values.

� 
��  � ,
 � � �*� � � ����� � � � � � �����*� �-" � 
�� ���!�*�+� � � � ����& � ��� ,
� ��� ������� �%� ��� � ����� ��&���� ,
� ��� ����
�� ����� � ����� �*���������-,

�� � � ��� ��&!� ����& � " � ��� ��&�� ��� & � ��� � 	�� ��� �
� � ,

� ��� ��&!� ����& � � 	%� � � �  � � ,

� ��� ��&!� ����& � ����� 	�� ��� � � � �%� ����� � �  � � ,
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Control structures – IF (1)

� � � ����� ����� � � � � � � �

� ��� ���
��� � � � ,
� � �
��� � � � ��� �-���*��� �

� ��� ���
��� � � � , � ��� �-���*��� � �!& &����-� ����� � � �
� � � � �
� � �
��� � � ��� �-���*��� �

� ��� ���
��� � � � ,
�

� � � �
� � � � � 
 � ��� � � 	 ��� �����
� �!��� �
�
��� ����� � � � �-, �
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IF (2). Boolean values

� � � � � � ��� � 
 � ��� ��� � � � � �-, �
� � ��� � �
� � � � � � ��� � � 
 � � ��� ���������
� � � �-, �
� � ��� �*� �����
� � � �-, �

� � ����� � � � � � �-�!����� � � � � � � ,
� � �!� �
� � � � � � � ��������� � � � � , �

� Boolean values
� False is 0, ””, ”0” , or undef.
� True is anything else.
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Control structures – WHILE

� �����!�!� ����� ����� � � � � � � �

� � � ������� � � � ,
�

� � �*��� �%� � ��� 	!�	� � � ��� �!

� �
� 
 
���� � 
#,
�����!�!� ���	� �

� �
� 
 
�������� ,
� � � � �
� 
 
���� � � � 
 � � ��� ��� , �

�

� last; and next;
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Control structures – FOR

� � �!� � � � � � � ����� ��� ��� ,�� � ����� ��� ��� ,�� � � ��� � � ��� � �

� � � ������� � � � ,
�

� � �*� � � ��
 � �!� 	!�	� � �
&
��� �
� �!� � � � � �!
 , � � � � 
 , � � � � � �

������� ���*� � ��)�� � � ,
�

� � � �����
�-����� � ��� ��� � � � � �
� �!� � � � ��
 , � � � � � �
� , � ���
� �

� ������� ���*� � � � � � �
)*�+� � , �
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Control structures – FOREACH

� � �!�
� � 	 � � � ��� � � ��� � � � � �

� � � ������� � � � ,
�

� 
�� � 	 ,
� �!�
� � 	 � � 	 � � � �

� ������� � � � 	�)��+�-, �

� � � �����
� � � ��� ���
� �!�
� � 	 � � 	 � 	�� � �  � �

� ������� � � � 	 � ��� � 	 ��)��+� , �
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Basic I/O

� 
�� � � � ��� ,
� � � ��� � �
� ���
��
 �
� �!& � ��� ��
 � � � � � � � �
�-�!� � � �
� ��� � �
��
 � ��� �%�!�!� � ��� 	�� �%����& ��� � ��� 	!��
�
 �*� & �
�����
�����!�!� � � �
����� � ����� � � ����� � � � ����� , �


�� ��� � � ������� � 
�� ,
� � � ��� ��� � � � ��� ��� � � � ����� ���!�!������
-� ��� � ��� )��+� , �

� � � � �
� , � �
� �!& � � � �����

� 
 � �
� , � �
� �!& � �
� � � � ��� � � � � ��� �%���!�

� � � ��� 
 �'� �%��& �	�
�!��� � � � ��� � ��� � ���
� ����� ��� �  �
� �  ��&  � 
���� �
)�� �-" � � " � � " � � ,
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Defaults

� � �
is the name of the default scalar variable

� � �!�
� � 	 � � 	%� � �  � �
� ������� � � � � � ��� � � ��)��+� , �

� �����!�!� ����� �
� � �����
� � �#, �

� �����!�!� ����� �
� � �����
� , �
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Regular expressions (R.E.) (1)

� A regular expression describes a set of possible strings.
� � � �����
� � ���-�	� � ������� 	���� ��� � � ����� � �*
 	-�

�� � � � ��� ,
�����!�!� � � � � ��� � ����� �
� � � � � ����� ��� ���*
 	�� � � � ��� � � � �
�����#, �

�

� 
�� � � � ��� ,
�����!�!� ������� �
� � � � �*
 	�� � � � �����
� � �#, �

�
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R.E. (2) – Single-character matching

� � �
����� ��� � � �*
 	��
� , � � " 
 " �!� 	
� �
����� ��� � � 
��
���
� , � �*��� &��
��� �
� �
����� ��� ��) & � , � �*��� &��
��� �
� �
����� ��� � � � � �����
� , � �*��� 	 �����
� 	������ ���'� ��� � ���
� �
����� ��� � ��� 	!� , � � " �*� � 	 ���!�
�
	*����� � � 	��*�
� )�� " 	

� ) & � � &��
��� � " ��� ��� ��� ���*� � �%� � 
 �
��� �
)*� � �%��� & 	 ���!� " ��� � � �%� �!��� � ��� � � � � � ����
��
����� �
) � � � ���
	!� 	 ����� " ��� � �!��� �!��� � ��� � ) ��)��%)*��) � � �
) � )�� )�� ��� � �'� � �*� � � � ����� � � ���-���	���
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R.E. (3) – Grouping patterns

� Sequence (
���*
 	!�

)
� Alternation (

��� � 
 ��	!�
,
� � � ��� � � 
�
 � �

)
� Multiplication

� � � � � � �������*
 � 	!� � ���������
� � �+, � � � " 
 ��� 
 ���
� 
 " 	
� � � � � �������*
��%	!� � ���������
� � �+, � � � " � ��� 
 ���
� 
 " 	

� � 
 �!� 
-�!�
�
� � �!� 
-�!�
�
� 
 �!� � � ���
�*
 	!� 
-�'��	���� � 
 	 ��� & �*
 	 �
��� 
 �!� 
-�!�
� � � ��� � ���!�!������� 
-�'�-	 �
�
� " � � 
�� ���%���*� � �*��& � �
	 	�� �
��� 	����
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Pattern-matching operators (4)

� not match operator
� �
����� � � � �*
 ��	��
� ,

� � 	�� �!� � � �������������-� ��� ��� � ������� 
-�'�-	 � � ���

 � �
���'� �*� ������� � � 
 �-���-���-��� � ����� � � � �*� & � 
-� ��	 � )�� �
� � �
���'� �*� ������� � � �������%�!� �
������� � � ��� & �

� �������
� )�� " 
�� � � 
-� ��	 ����� )�� �
� � � �%�*� & �!� ��� 
 �!�
� ��� � ��� � � ���
	!� � �*� & 	���


-�*�
� �
� �*�-� � 	���
 � �!��� ��� � ������� �*� 	!�

� interpolation
� � � ��� ��� � � �!� ��� � ,
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R. E. (5) – Anchoring patterns

� � � �
��&�)�
�� 
 �'��	 ��� � � �
��& 

� � ���'� ��� ��&
�!����	
	
��� � � � �
� ��� 
-�'��	���� � � � � � � ���!���%�!& 
 � ���

� � 
 �'��	 ��� � � � 
�� ����� ������� � � ���
������� � � ����� � � � 
 �
� 
 �'��	 ��� � � � �*��& � � ��� ������� ���
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R. E. (6) – Returning matches
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Substitutions
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Translations
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Subroutines (1)
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Subroutines (2)
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Filehandles
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Context considerations
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Command line arguments
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Optimization for speed

� Perl procedure calls are expensive, especially if you’re
passing in arrays or hashes. So feel free to inline
subroutines called within a tight loop. It’s not as nice a
programming style, but the performance gain is worth it.
You should put comments in the code, however, indicating
where you’re doing this and that speed gain is the reason
for it.

� Use hashes instead of arrays when possible.
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Perl hints – to be used in A1 to A3

� Write readable code! Perl will let you write cryptic code,
but Perl code does not have to be cryptic.

� Use the -w flag. It will give you many warnings that
almost always point out errors in your code. (but slower)

� Use ”use strict;” at the beginning of your code. It forces
you to declare your variables and gives you error messages
which, once fixed, make your code easier to read.

� Read Ch.8 of Programming Perl, Common Goofs for
Novices, Efficiency and Programming with Style.
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