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CHAPTER 1 - COURSE INTRODUCTION

©20091TCourseware,LLC Rev03-31-09 Page9



PERL PROGRAMMING ON UNIX

COURSE OBJECTIVES

%  Write scripts, programs, and reusable modules in Perl.

%  Make effective use of Perl modules written by others.

Page 10 Rev03-31-09 ©20091TCourseware,LLC



CHAPTER 1 COURSE INTRODUCTION

Thiscourseisintended for experienced programmerswith user-level skillsinthe UNIX environment.
Many programswill bewritten duringthe class. Thelecturetopicsand lab exercisesconcentrateonthe
Perl language and itsfeatures, with lessemphasison appli cation-specific subjects.

The particular applicationsthat you will design, write, and work on during thisclassareintended to
demongtratethe use of Perl's capabilitiesand services provided in UNIX programming environments.
The example programsand sol utionsto the exerciseswill provide guidance when you get back to work
and begin development onreal projects.

©20091TCourseware,LLC Rev03-31-09 Page 11
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COURSE OVERVIEW

%  Audience: Thisisaprogramming course designed for software development
professionals. You will write many programsin this class.

%  Prerequisites. User-level skillsinthe UNIX environment arerequired. The
ability to write programsin ahigh-level structured language such as C, C++,
shell, or Javais strongly recommended. This course does not teach basic
computer programming concepts.

%  Classroom Environment:
> UNIX software devel opment system with one workstation per student.
> Perl 5.6 or higher installed.

»  Access to Perl documentation, such as.
. Perl man pages readable with the man command.

. Perl documentation in pod format, readable with perldoc.

. Web access, to be able to read documentation at www.perl.com.

Page 12 Rev03-31-09 ©20091TCourseware,LLC



CHAPTER 1

COURSE INTRODUCTION

USING THE WORKBOOK

Thisworkbook design isbased on apage-pair, consisting of a Topic page and a Support page. Whenyou
lay theworkbook openflat, the Topic pageison theleft and the Support pageisontheright. TheTopic
page containsthe pointsto bediscussed in class. The Support page has code examples, diagrams, screen
shotsand additiond information. Hands On sections provide opportunitiesfor practical application of key
concepts. Try It and Investigate sectionshelp directindividual discovery.

In addition, thereisanindex for quick look-up. Printed lab solutionsareinthe back of the book aswell as

on-lineif you need alittle help.

The Topic page provides
the main topics for class-
room discussion.

JAVA SERVLETS

THE SERVLET LIFE CYCLE

The servlet container controls the life cycle of the servlet.

> When the first request is received, the container loads the servlet class

Topics are organized into
first (3%), second (>) and
third (=) level points.

bntainer uses a separate thread to call

he container calls the destroy ()

As with Java’s finalize () method, don’t count on this being
called.

Override one of the init () methods for one-time initializations, instead of
using a constructor.

> The simplest form takes no parameters.
public void init () {...}

> If you need to know container-specific configuration information, use
the other version.

public void init (ServletConfig config) {...

Whenever you use the ServletConfig approach, always call the
superclass method, which performs additional initializations.

super.init (config);

The Support page has
additional information,
examples and suggestions.

CHAPTER 2 SERVLET BAsICS

Code examples arein a
fixed font and shaded. The
on-line file name is listed

Hands On:

Addan init () method to your 7odzyservlet that initia|

along with the current date: b th h d d
Todayjava
public class Today extends GenericServlet {
private Date bornOn;
public void service(ServletRequest request,
ServletResponse response) throws ServletException, IOException

{

‘'vlet was born on " + bornOn.toString()):
+ today.toString());

Callout boxes point out
important parts of the
example code.

The init () methodis
=] called when the servietis
loaded into the container.

Page 16 Rev2.0.0 ©2002 ITCoursews are, LLC

Pages are numbered
sequentially throughout
the book, making lookup
easy.
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CHAPTER 2 - OVERVIEW OF PERL

OBJECTIVES

%  Definewhat Perlis.
%  Run Perl programs various ways.

%  Get afeed for Perl programming by
reviewing example Perl programs.

©20091TCourseware,LLC Rev03-31-09 Page 17



PERL PROGRAMMING ON UNIX

WHAT IS PERL?

*

*

Perl isan interpreted programming language.

Its strengths are:

> Scanning and processing large amounts of text efficiently.

> Formatting and printing reports easily.

> Providing tremendous built-in parsing functionality to reduce the need for
ancillary codein aprogram.

> Great extensibility vialibrariesand modules.

Perl containsthefollowing:

>

>

Most of the statements and operators of C.
Many of the library functions provided in a C environment.

Built-in functionality of awk, such as automatic record input and field
splitting (but much more of this than awk).

Extended regular expressions found in awk, with Perl extensions.
Thefile manipulation capabilities of shell scripts.

Process control capabilities of UNIX.

Page 18
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CHAPTER 2 OVERVIEW OF PERL

Thereisalot of confusion about whether Perl isacompiled or interpreted language. Most interpreted
languages perform poorly because of thetimerequired to interpret and then run each line of aprogramin
turn, asin shell scripts. Perl runsinterpretively; the programsyou run arewritten and run as source Perl
code. Perl also hasthe capability to modify itself programmatically asit runs. Perl runsmuch faster than
most other interpreters, however, dueto itscapability to precompile and tokenize major portionsof a
program beforeit actualy runsthe script.

Sincemuch of thefunctionality of Perl mapsdirectly onto C function calls, it makes sensefor Perl tosimply
cal theClibrary routinesasit needsthem. Thiscompilation of Perl code dramatically speedsup Perl
programs, making them almost asfast ascompiled C programs.

Thereisnot, however, a“ Perl compiler” which can create an actual binary executableimage (file) which can
then beloaded and run like cat or grep; thereisaway to fake Perl into doing something likethis, butit's
not efficient or easy (wewill talk about thislater inthe course). Perl programsalwaysrun under the per|
executable on your host computer. There'snoway around that.

Thismeansthat while Perl programsarefast to executeand very fast to develop (in comparisonto C, for
example), dwaysremember that when you distribute Perl programs, you are distributing clear text source
codewhichthe user canread, modify, and easily break.

©20091TCourseware,LLC Rev03-31-09 Page 19
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RUNNING PERL PROGRAMS

%  Perl programs can be run severa ways.

%  Thesimplest way isto put the program in afile, say hello.pl, and type:
$ perl hello.pl
(The dollar sign hereisthe shell prompt.)

%  Thiswill invokethe Perl interpreter, perl, which will interpret the programin the
filehello.pl.

»  The .pl extension is not required; it's just a convention that some Perl
programmers follow.

%  Some other ways to run Perl programs are described on the facing page.

Page 20 Rev03-31-09 ©20091TCourseware,LLC



CHAPTER 2 OVERVIEW OF PERL

Severa waysto run Perl programs:

1. For short one-line programs, you can use the -e command line option to write and execute the
program on the command line (we show the shell prompt as a $):

S perl -e 'print "Hello, world!\n";'

2. Useaneditortotypetheprograminto afile, say hello.pl. Thentypethefollowing command at the shell
prompt :

S perl hello.pl
Theone-liner abovemight look likethisinsdethefilehdlo.pl:

print "Hello, world!\n";

3. UseaneditortotypeaPerl programinto afile, butinsert afirst lineintothefilesoit lookslikethis:

#!/usr/bin/perl
print "Hello, world!\n";

Then, make the program executabl e;
$ chmod +x hello.pl
Now you can run the program by just typingitsname.
$ ./hello.pl
This method of running Perl programs (or any interpreted programs, such asawk and shell

programs) works on systems that support the concept of “interpreter files.” The FIRST TWO
charactersin thefile must be#!, and the pathname of the interpreter must follow on the sameline.

©20091TCourseware,LLC Rev03-31-09 Page 21
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SAMPLE PROGRAM

dirld.pl
#!/usr/bin/perl
# File: dirld.pl
foreach (@ARGV)
{
system ("ls -1d s_") if -d;
}
%  Run the above program dirld.pl with file names as command line arguments.
S dirld.pl *
%  Note some Perl syntax basics in the code:
> Semicolon at the end of theline.

> Braces around the foreach loop body.

> Comments start with a#.
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CHAPTER 2 OVERVIEW OF PERL

Consider the program dirld.pl.

The program isintended to be run with command-line arguments that are filenames. For each filethat isadirectory, do an
Is-ld command on that file.

1 Thesecond line begins aforeach loop that comprises the entire program. For each iteration of the loop, the special
variable $_ will be set (as a string) to the next command-line argument. The command-line arguments are stored in
thespecial array called @ARGV.

2 Theloop consists of asingle statement, the third line of the program. The statement is a conditional, with the if
syntactically FOLLOWING acall to the Perl system function. The system function, if called, will passthe string Is-Id
$_to the operating system, which will execute the string as a command.

Under what condition will the system function be called? Well, consider the pseudo-code for the program:

for each command line argument:
set the variable $_ to the string value of the argument
if the file named in $_ is a directory
call the system() function to execute "ls -1d S_"

Or alternatively:

for each command line argument:
set the variable $_ to the string value of the argument
call the system() function to execute "ls -1d $_" IF the file named in S_
is a directory

Try It:

A more verbose version of this program, dirldv.pl, follows. It takes less advantage of Perl’s automatic actions, and is
more explicit:

dirldv.pl
#!/usr/bin/perl
#File: dirldv.pl
foreach $file (@ARGV) {
if (-d sfile) {
system ("ls -1d sfile");

}

The second line uses foreach $file; it specifies the variable name that the foreach loop is to assign the argument
strings to, instead of implicitly assigning them to the special variable $_. The variable name is $file. The dollar signin
the $file variable name is part of the variable name. It is not a dereference operator as used in shell programming and
in awk. The test for “directoryness’ on the third line is similar to that of the shell's test command. If the -d test
operator is not given an argument variable containing afile name, it will test the contents of the $_ variable, assuming
that the contents are the name of a file that might be a directory.
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ANOTHER SAMPLE PROGRAM

menu.pl
#!/usr/bin/perl
#File: menu.pl

for (;;)

{
system("clear") ; # Clear the screen
print "\n\n";
print "1. List Files\n";
print "p. Print Working Directory Name\n";
print "w. List Users Logged On\n";
print "e. Exit Menu\n";
print "\n\n";
print " Enter choice: ";
Schoice = <STDIN>; chomp Schoice;
last if Schoice eqg "e" ;

if (Schoice eqg "1") { Scommand = "ls"; }
elsif (Schoice eqg "p") { Scommand = "pwd"; }
elsif (Schoice eqg "w") { $Scommand = "who"; }
else { next; }

print "\n\n";

system (Scommand) ;

print "\n\n";

print 'Hit <Enter> to continue:';

<STDIN>; # Wait for the enter key
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Thisprogram, menu.pl, displaysamenu of user-sel ectableactions. The program executesan infiniteloop
using the C-stylefor (;;) construct, waiting for the user to typeachoice. After performing the action chosen
by the user, the program clearsthe screen and redi splaysthe menu. The program terminateswhen the user
selectstheexit menu choice.

The system(" clear™ ) function tells the operating system to execute the clear command, just asif it had
been typed on the keyboard.

Theline

Schoice = <STDIN>; chomp $choice;

readsonelineinto the variable $choicefrom thefileidentified by thefilehandle STDIN, using theinput
operator <>. Thechomp function chops off the newline character that wasread from STDIN and stored
into $choice.

Theline

last if Schoice eqg "e" ;

exitsthefor loop using the Perl control flow statement last if the user chosee. If wehad not chomped the
newlinewewould havesaid:

last if Schoice eqg "e\n" ;

After setting the variable $command based on $choice, the system function is called once again to
execute the command.

Findly, theline:

<STDIN>;

simply readsalinefromthe standard input. Theintentistowait for the user to hit the<Enter> key before
clearing the screen and redisplaying the menu. The stand-alone<ST DI N> actually readsonelineand

discardsit.

Notethat asemicolon, ;, must terminate each smple statement. A compound statement (asequence of
smplestatements, enclosed in braces) isnot terminated with asemicolon.
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YET ANOTHER EXAMPLE

dgrep.pl
#!/usr/bin/perl
# File: dgrep.pl

# A descending grep program:

# 1) open an input pipe

# 2) find all files in the current directory

# 3) and subdirectories

# 4) print the names of text files

# 5) that contain words

# 6) specified on the command line

open (PIPE, "find . —print|“) or die "Pipe open failed\n";

@files = <PIPE>;
close (PIPE) ;

foreach Sword (QARGV)
{
foreach $filename (@files)
{
chomp $filename;
if ( -T $filename )
{
open (THIS, $filename) || die "File open failed\n";
while ($line = <THIS>)
{
if ($line =~ /Sword/)
{

print "s$filename: $line\n";

}
close (THIS) ;
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Theline
open (PIPE, "find . -print |") or die "Pipe open failed"

creates the PI PE filehandle, connected to ouput of the UNIX find command, and each time that the input
operator < > operates on the filehandle, output is read from the command. Theline:

@files = <PIPE>;

reads the entire output of the find command into the array @files, with one line of output assigned to each
element of the array. If the line had said:

Sfiles = <PIPE>;

then only one line would have been read from the pipe into the scalar variable $files. Thisis because of the
difference between an array context and a scalar context which we will discuss later in great detail.

The @ARGV array holds the command-line arguments. The foreach loop assigns the value of the arguments
to $word, one argument for each iteration of the loop.

The next foreach loop assigns the array elements of @files to the scalar variable $filename, one element at
atime. Thisisdoing exactly what the outer loop is doing with the @ARGV array. The $filename variable
will thus be set equal to a pathname (one line of output from the find command) for each iteration of the loop.

The chomp operator chops off the newline character at the end of the string in $filename, and then the - T test
checksto seeif the file named in $filenameisatext file. If so, then afile handle named THISis created, the
fileisopened and THI Sisassociated with the openfile.

Next the while loop sets the value of the scalar variable $line equal to each line of the open file by using the
input operator <> on THIS, which reads a line from the file each time it is executed. Note that $lineisa
scalar, so the context of the <THIS> operation is a scalar context.

Theline:

if ($line =~ /Sword/)

checks the $line variable for the occurrence of the pattern stored in $word, which is the current command
line argument. The operator =~ is a pattern bind operator, and the the /$word/ is aregular expression.

Finally, note that in the print statement, even though the $filename and $line variables are enclosed in double
quotes, their values are still used. Perl calls this interpolation. A shell would call it weak-quoting.

A few words about filehandles. 1n Perl, the open function opens afile and associates it with afilehandle.
After afileisopened, all file operations on the file are done by referencing the filehandle. For example:

open (BOOKFILE, "books"); # Open file "books", associate with file handle BOOKFILE
Sbook = <BOOKFILE>; # Use input operator <> to read a line

close (BOOKFILE) ;
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LABS

®  Whatisthesignificanceof thespecial variable$ ?
(Solution: underscore)

(2 Writeaprogramtoechoitscommand linearguments.
(Solution: args.pl)

(3] What would happenintheprogramdgrep.pl if weattemptedto usetheautomatically set special
variable$_ineachof thefor each | oopsinstead of theexplicit variables$wor d and $filename?
(Solutions: underscore?)

(4 Modify the program menu.pl sothat it will prompt theuser for acommand and then executeasa

commandwhatever linetheuser typesin.
(Solution: cmd.pl)

® Writeaprogram that opensafilethen usesawhilelooptoread eachlinefromthefileinto ascalar
variableand printthevariabletothescreen, prepending eachlinewithitslinenumber. Fortheline
numbers, initializeavariableto 1 beforetheloop, thenadd onetoit eachiteration.
(Solution: liner.pl)
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FLow CONTROL

CHAPTER 7 - FLOW CONTROL

OBJECTIVES

%  Create and use smple statements
withmodifiers.

%  Create and use compound
statements.

%  Usethe four loops and their control
statement.
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SIMPLE STATEMENTS

%  Expressions are constructed from variables, literals, functions, and operators.
%  Every expression hasavalue.

% A smple statement is an expression terminated by a semicolon.

*

Expressions result in side-effects which are what get the work done!

Ssvar -1;
@Qavar = ('x') x 10;

($s,Sm, $h, Smd, $M, $Y, $wd, $J, Sdst) = localtime(time) ;

open (DA_NUMBERS, "da_books") |
die "Can’t open da_books\n";
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SIMPLE STATEMENT MODIFIERS

%  Anexpression can be followed by a modifier:
E1 if E2;
El unless EZ2;

El while E2;
EIl until E2;

»  The modifier expression E2 is evaluated before E1.

die "Need args\n" unless @QARGV;
print "Got args\n";

print "Made it to 19\n" if Sdebugging;
print HANDLE Scount % 9 while ++Scount <= 80;

%  Under what condition would the last example not print?
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Themodifier isalwayseval uated beforethe expressionthat it ismodifying, so Perl providesado-block
construct that allows you to execute ablock of statements once before the modifier isevaluated. A

block is a sequence of statements enclosed in curly braces.

do { EI1;
E2;
E3;
} [ while E; | until E; ]

Thisconstruct isstill considered to beasimple expression because there arethingsthat you candoin

compound statementsthat you can’t do with ado-block construct.

So, the differencesbetween

El while E; and do { EI;
E2;
E3;
} while E;
ae

1. Youcanhavemultiple statementsin ablock.

2. Theblock isexecuted before E iseva uated, thusensuring that the statement (or statements) executesat

least once.

Scount = 5;
do { print Scount-- } while Scount;

isamost equivaent to:

Scount = 6;
print Scount while Scount--;

(How dothey differ?)

do {

print STDOUT "Important information\n";
print KEEPIT "Important information\n";

} if $logging;
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COMPOUND STATEMENTS

%  Compound statements control the flow of execution of a program.
%  Thefacing page shows all of the forms of compound statements.
%  Thingsto note:

»  The statements controlled by a compound statement must be in a block,
even if thereisonly one statement. The curly braces are mandatory.

> Several styles can be used
if (sflag) { Ssflag = 0; }

if ($flag) |

sflag = 0;
}
if (sflag)
{
sflag = 0;
}
if (sflag) # Nope, not in Perl!
sflag = 0; # if() must be followed by a block.
But:

sflag = 0 1f sflag; # A simple statement
# with a modifier.
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Compound Statements (itemsshownin[] areoptional):

if (E) block [ elsif (E) block 1 ... [ else block ]

unless (E) block [ else block ]

[LABEL:] while (E) block [ continue block ]

[LABEL:] until (E) block [ continue block ]

[LABEL:] for (El1; E2; E3) block # Any of EI,E2,E3 optional
[LABEL:] foreach [ var ] (array) block # Use $_ if var is omitted

[LABEL:] block continue block

Anexpressonisfaseif itsvalueisOor anempty string.
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THE NEXT, LAST, AND REDO STATEMENTS

%  Thelooping behavior of compound loops can be changed.
%  Loops can be partially skipped, exited prematurely, or restarted.

%  Within the block of a compound loop, you can use any of the following loop
control statements:

next [LABEL]
last [LABEL]
redo [LABEL]

%  Theyrespectively:

> Start the next iteration of the loop, skipping the remaining
statements in the block.

»  Terminate the loop immediately, and resume execution at the next
statement after the loop block.

> Redo the block without re-evaluating the loop conditional.

%  If the LABEL is omitted from aloop control statement, then the innermost
enclosing loop will be affected.
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Often, the next loop control statement i sused when theloopiscomplicated, and another level of nesting
would betoo deep.

open (NUMBERS, "numfile");
while (<NUMBERS>) {
next if ($_ < 0); # Skip negative numbers
# Process positive numbers

}

Themost commonly used loop control statmentislast. Thisbreaksout of aloop and resumesexecution at
the next statement after theloop. Assumeweareto processafiletill wereach thefirst negative number.

open (NUMBERS, "numfile");
while (<NUMBERS>) {
last if ($_ < 0); # Bail if we see a negative
# Process positive numbers
}

# <— resume execution here

Anexampleof theuseof aLABEL follows. Thisexample opensafilenamed contr ol which contains
names of files, oneper line, that contain numbers, one per line. Theouter loop, labeled CONTROL,
iteratesthrough the numbersfiles, whiletheinner loop processes numbers (just printsthem) fromeach
numbersfileuntil it findsanegative number in afile, in which casetheinner loop closesthefileand quitsto
the outer |oop to open another numbersfile.

control.pl
#!/usr/bin/perl
#File: control.pl

open (CONTROL, "control") || die "Control file open failed\n";

CONTROL:
while (Snumfile = <CONTROL>) { # Get name of next number file
print Snumfile;
chomp S$numfile;
open (NUMBERS, S$numfile) || die "File open failed\n";
while (<NUMBERS>) {
if (S_ < 0) { # Next file if negative
close (NUMBERS) ;
next CONTROL;
}
print S_; # Process positive numbers
}
close (NUMBERS) ;

}
close (CONTROL) ;
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THE FOR LOOP

%  ThePerl for loop is much like the for loop in C, C++, Java, €tc..
for (El1; E2; E3) block
> E1l isevauated only once, before the loop begins.

> E2 is evaluated before each iteration: |If true, execute block, else
terminate | oop.

> E3 isevauated after each iteration.
for ($i = 0; $i < Snum_loops; Si++)

{

# do something $num_loops times
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THE FOREACH LOOP

%  Theforeach loop iterates through the itemsin alist.
foreach [Svar] (list) block

»  Theindividual values of list are assigned to $var, one for each loop
iteration.

> If $var isomitted, $_isused.
>  9varisloca andis set back to its value after the loop.

> If list isan actual array or alist of assignable scalars (and not alist or a
list value resulting from an expression), then modifying $var inside the
loop changes the corresponding array value.

@num= (1,2,3,4,5,6,7,8,9,10);
foreach $n (@num)
{
$Sn = "odd" if $Sn % 2;
}

print "@num\n";

%  foreach isasynonym of for, and so their syntax is interchangeable.
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Try It:
candy.pl
#!/usr/bin/perl
# File: candy.pl
@candy = ('hershey', 'jelly bean', 'licorice', 'red hot');
S_ = "\S_ value before loop\n";
print; # Print $_ before loop

print "@candy\n";
foreach (@candy) ({
if ($_ eq "licorice") {
S = "mint"; # I don’t like licorice

}
print "@candy\n";
print; # Print $_ after loop

Output:

S_ value before loop

hershey jelly bean licorice red hot
hershey jelly bean mint red hot

S_ value before loop

Notethat for alist-driven loop, the keywordsfor and for each are syntactically equivaent. Intheabove

example, we could say

for (Qcandy) {

or wecoulduseanintermediatevariablelike
for Svar (@Qarray) {

or,

foreach $var (Qarray) {

It'sup to youwhich oneto use!
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LABS

(1) Modify theprogramcontrol.pl sothat negativenumbersaremerely skipped over, instead of
causing processingonthat filetostop.
(Solution: skipnegs.pl)

@  Rewritethefollowingassimplestatementswithmodifiers. Identify E1, E2, etc.
(Solution: mods.pl)

a if ($x == Sy) { print "Equal\n"; }

b. while (<>) {
print int,"\n";

}

C. unless (open(FT, "bigfile")) {
warn "Can’'t open 'bigfile'";

}

(3] Writeaprogramthat createsan array of stringsof varyinglengths. Usingafor each looponthe
array, appendthestring .short to each element whoselengthislessthan anumber passedinonthe
commandline.

(Solution: lesser.pl)

(4] Printthenumber of linesineachfileinthecurrent directory, andthetotal number of linesof al files.
Verify your output withthe UNIX wc(1) command. For thoseof youwhoknow printf, makeyour
output look exactly like*wc-1 *’.

(Solution: lentext.pl)
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CHAPTER 16 - BINARY DATA STRUCTURES

OBJECTIVES

%  Comparevariable-length and fixed-
length record processing in Perl.

* Understand the uses of the pack and
unpack functions.

%  Write programs that use the read,
pack, and unpack functions.
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VARIABLE-LENGTH (DELIMITED) FIELDS

%  Many applications operate on data records that contain variable-length delimited
fields.

%  Examples

> Our carsfile: whitespace delimited.

»  letc/passwd: colon delimited.
%  Thelength of any given field can vary from record to record.
%  Thejoin and split functions handle data of this type.

%  join joinstogether the elements of alist into astring, putting a specified delimiter
string between each element in thejoined string.

%  oplit breaksastring into alist of elements; the string must contain a delimiter
between each desired list element.
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Try It:

Splitter
#!/usr/bin/perl
# File: splitter

# Typical passwd line:
# Dbhi:x:200:1:bhi:/home/bhi:/bin/ksh

@ARGV != 1 && die "Usage: splitter id\n";
open (PASSWD, "/etc/passwd");
while (<PASSWD>) {
if (/7$SARGVI[O0]/) {
(Sname, Spasswd, S$Suid, $gid, Scomment,
print "Sname Suid $dir\n";

joiner
#!/usr/bin/perl
# File: joiner

# Join together the command line arguments,
(=) .

sdir,

# Put the result into a file called "cmdcode".

Sall = join('—', @ARGV) ;

open (CODE, ">cmdcode") || die " Can’t open cmdcode:

print CODE S$all,"\n";
close (CODE) ;

Sshell)

$!\n";

split(':");

separated by double dashes
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VARIABLE VS. FIXED

*

Advantages of variable-length data:

> No need to worry about fields overflowing.

> Flexible format can be easier for users and programmers.
Disadvantages of variable-length data:

> Delimiters take storage and must be scanned for.

> Binary data could be mistaken for adelimiter.

> Direct (random) access is not possible.

Advantages of fixed-length data:

> No time or storage wasted on delimiters.

> Records can be located by calculation and seeking.

> Binary data presents no problem.

Disadvantages of fixed-length data:

> Maximum size of fields must be allocated, so pad bytes waste space.

> More meticulous code required to process fixed fields.
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HANDLING BINARY DATA

%  join and split have analogous fixed-length data functions called pack and
unpack.

>

unpack creates a list from a scalar, as does split. The elementsto be
extracted out of the scalar are in known fixed positions in the scalar.

pack creates ascalar from alist, where the elements of the list are packed
into the scalar in fixed positions.

%  pack and unpack primary features are:

>

Fixed-position, fixed-length strings are created (packed) or broken out
(unpacked).

ASCII-to-binary (pack) and binary-to-ASCII (unpack) conversions can
take place.

%  pack and unpack have many uses:

>

>

Creating records that are formatted as fixed-length fields.
Extracting fields from records that are formatted as fixed-length fields.
Writing and reading binary datafiles(ON SAME MACHINE!!!).

Sending/receiving binary structures to/from Perl function calls, such as
socket.
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THE PACK FUNCTION

packex
#!/bin/perl
# File: packex (Pack Examples)

The hash %$persons uses last names as keys, and the valued
are first name (then space) then salary.

Pack as salary, first name, last name in: a long integer
and two 15 character fields.

H H H HF

# The C program scans.c will read the file we create.

%persons = ('smith', 'slim 50000',
'jones', 'joe 52000,
'curtis', 'curt 49000',

'morgan', 'mike 51000' );

open (SALARYS, '>salarys') || die "Can’t open salarys:S!\n";
while ( ($last, Svalue) = each %persons ) {

Srecord = pack ("L Al5 Al5",

reverse (split (' ', Svalue)), Slast);

print SALARYS Srecord;

}
close (SALARYS) ;
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Synopisof thepack function:
pack (TEMPLATE, LIST)

pack takesthearray or list passed asL | ST and packsitsvauesinto abinary structurewhichisreturnedin
ascadar. TEMPLATE isasequenceof charactersthat specifiesthe order and type of valuesto be packed
intothestructure. Thecharactersallowablefor usein TEMPLATE are:

Anascii string, will bespace padded
Anascii string, will benull padded

A signedcharvaue
Anunsignedcharvaue

A signedshortvaue
Anunsignedshortvaue

A sgnedintegervalue
Anunsignedinteger value

A sgnedlongvaue
Anunsgnedlongvaue

A shortin"network™ order
Alongin"network" order

A single-precisionfloatinthenativeformat
A double-precisionfloatinthenativeformat
A pointertoastring

A pointer toastructure(fixed-lengthstring)
Ashortin"VAX" (little-endian) order
Alongin"VAX" (little-endian) order
Anull byte

Back up abyte

Null fill toabsoluteposition

A uuencodedstring

A bitstring (ascendingbit order, likevec())
A bit string (descending bit order)

A hex string (low nybbl efirst)

A hexstring (highnybblefirst)

I:wUC@xx K< TUyUoToT*rZSr—TT—TTOnmuwOo o>

A letter may optionally befollowed by anumber which providesarepeat count for theletter. Theletter and
repeat count together form afield specifier. Field specifiersmay be separated by white space, which will be
ignored.

A count causes pack to consumethat many valuesfrom LIST, unlesstheletterisaor A. Inthose cases,
only onevalue (string) istaken fromthelist, but it isfull of space padded up to the count if necessary. If the
repeat countisan*, thentheremaining valuesin thelist will be packed according to thel etter typebeing
repeated.
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THE UNPACK FUNCTION

%  unpack takes a string that is packed with contiguous bytes representing binary
values, and unpacks the valuesinto an array.

% It understands the same list of TEMPLATE letters used by pack.

unpackex
#!/bin/perl
# File: unpackex

# Unpack the records in the 'salarys' file.

open (SALARYS, 'salarys') || die "Can’t open
salarys:s$!'\n";

while (Srecord = <SALARYS>) {
(Ssalary, Sfirst, $last) = unpack ("L Al5 Al5",
Srecord) ;
print "S$first Slast makes Ssalary dollars a
yvear!\n";
}
close (SALARYS) ;
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THE READ FUNCTION

%  The program on the previous page doesn’'t work correctly because the <>
operator needs to know what alineis.

%  Theread function will read a specified number of bytes from afile.

readex
#!/bin/perl
# File: readex

# Unpack the records in the 'salarys' file.
open (SALARYS, 'salarys') || die "Can’topen salarys:$!\n";

while (read (SALARYS, Srecord, 34)) { # ONLY CHANGE
(Ssalary, Sfirst, $last) = unpack ("L Al5 Al5",
Srecord) ;
print "S$first Slast makes Ssalary dollars a
yvear!\n";
}
close (SALARYS) ;
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C DATA STRUCTURES

Another use for pack and unpack isto trandate to the C language.

The C structures on the facing page map onto Perl's needs as a packed structure
containing the same data.

Perl would create a sockaddr _in structure as follows:
Ssockaddr_in = pack('S n a4 x8', SAF_INET, Sport, S$IP_Addr) ;
This maps directly onto the C structure needed by the sockets libraries.

Thisis used routinely when Perl must make a system call into the kernel (or
some other UNIX process) which needs to see native machine data types.
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Thebasic datastructurefor asocket descriptor containsthefollowinginformation:

AddressFamily
Socket Type

Local IPAddress
Remote| P Address
L ocal Port

Remote Port

Thegeneric address structure used by the socketstoolkit isthe C sockaddr structure, shown below (using
4.3BSD notation).

struct sockaddr ({
u_short sa_family;
char sa_datal[l4];
Y

Theaddressstructurefor aspecific protocol family isbased onthe generic sockaddr. TheAF_INET
family implementationisshown below.

struct sockaddr in {
u_short sin_family; /* type of address */
u_short sin_port; /* port number */
u_long sin_addr; /* ip address */
char s a_zerol[8]; /* unused */

V5

Notethat thesockaddr _in structurefully definesan endpoint, asdiscussed previoudy.
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LABS

(1) Writeaprogramthat readsthefilenumber sand printsout themessage containedinthefile.
Thefileispackedwitha5-character string, asigned short, a7-character stringandasingle
precisonfloating-pointnumber.

(Solution: luck.pl)

(2] Writeaprogramthat packsthelengthof astringinfront of thestringitself. Useanunsigned
shortinteger tostorethebinary integral length. Thisistheway that many languagesstore
strings, unlikeC, which doesnot storethelengthsof strings, but rather requiresthat stringsare
terminated by anull byte. Writeseveral suchrecordstoafile.

(Solution: stringlen.pl)

(3] Usingstringlen, writeaprogramthat usesther ead functiontoreadthestringsfromthefile

intovariablesinyour program. Y oumay wishtoreadthemintoanarray. Notethat your
programwill need to dotwo readsto get each string.
(Solution: readlen.pl)

(4] Writeaprogramthat verifiesthatthe’ A’ specifier inthetemplatefor theunpack operator

causesany padded spacesto bestripped, but the*a (lowercase) specifier doesnot.
(Solution: padder.pl)
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