13.0

class
method

overloading

1886 6 28

Perl 5.000 Perl
JAV A
Perl
object inheritance
class method
constructor destructor

proxy method
garbage collection GC

tie

William E. Galdstone

Perl
instance
overridden method

operator
delegation
tie Perl

13.15
key

95
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abstraction encapuslation
Perl perlobj(1) Perl
Perl 2
bl ess
bless
$obj ect = {}; #
bl ess($obj ect, "Data::Encoder"); # bl ess $obj ect Dat a
bl ess($obj ect); # bl ess $obj ect
Data::Encoder
Data::Encoder Data/E ncoder.pm
bless ref
$obj = [3,5];
print ref($obj), " ", $obj->[1], "\n"
bl ess($obj, "Human:: Canni bal ")
print ref($obj), " ", $obj->[1], "\n"
ARRAY 5

Human: : Canni bal 5

bless
bless

referent

.. Encoder

E xporter

dereference

bless
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$obj - >{ Stomach} = "Enpty"; #

$obj - >{ NAME} = "Thag";
# ( )
Perl
handle
-> "data" $object encode()
$encoded
$encoded = $obj ect - >encode(“data");
object method
dassmethod
$encoded = Data:: Encoder->encode("data");
13.7
Perl
++
Perl new
Tk Perl

widget
13.14 StrNum
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sub new {
ny $class = shift;
nmy $self = {}; #
bl ess($sel f, $class);

return $self;

$obj ect = O ass->new();

$obj ect = G ass::new"C ass");

new ()

13.1 bless

13.2

Perl

sub class_only_nethod {
nmy $class = shift;

bless
bless()

13.6

DESTROY DESTROY

Perl
public

die "class nmethod called on object” if ref $class;

#
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sub instance_only_nethod {
ny $self = shift;

die " instance nethod called on class" unless ref $self;

#
}
Perl
AUTOLOAD
13.11
inheritance hierarchy
Perl
superclass
@ISA
@ ISA

$ob P $ob->meth()

Perl

Perl
Perl
10.11

@ISA

@ISA Pend

AUTOLO AD
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@ Pimeth

v @P:ISA S S::meth

@ UNIVERSAL::meth

@ P:AUTOLOAD

] @P::ISA S S::AUTOL OAD ()

@ UNIVERSAL::AUTOLOAD

@ ISA
single inheritance @ISA mul ti ple
inheritance Penr
13.9
13.10 subclass
Perl
envelope abstraction 13.10
13.12

$l ector = new Hunan: : Canni bal ;
feed $lector "Zak";
nove $lector "New York";

$l ector = Human:: Canni bal - >new() ;
$lector ->feed("Zak");

$l ector ->nove("New York");
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C++
new
print printf
slot
printf STDERR "stuff here\n";
expression
move $obj - >{Fl ELD};
move $ary[$i];
parse
$obj - >move- >{ FI ELD} ;
$ary->move->[ $i]; #
$obj - >{ FI ELD} - >nmove() ;
Sary[ $i ] - >nove;
Per name move
Perl
->

object attribute
classdata class attribute

Perl

instanec data

stat ic data member
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base class generic class
derived class specific

class

C++ static method virtual method
Perl object method Perl

C++
END{}

C++ Perl

Perl oo
bless

Perl
Perl
Pent perltoot(1)

bless closure C++

Perl
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Perl Perl
perltoot(1) perlobj(1)
Perl perlbot(1)

Perl
Perl

13.1

Perl
C++

C++ initializer

Perl

sub new {
nmy $class = shift;
ny $self =1{1};
bl ess($sel f, $class);
return $self;

sub new { bless( { }, shift ) }
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bless

sub new { bless({}) }

sub new {
ny $self ={}; #
bl ess($sel f);

# / /
$sel f->{ START} = tine();
$sel f->{AGE} =
return $self;
}
bless
bless new
sub new {
ny $classnane = shift;
my $sel f ={}
bl ess($obref, $classnane);
$sel f->{START} = tine();
$sel f - >{ AGE} =0;
return $sel f;
}

bless

bless
bless

#

#

#

#

#

13.10



sub

sub
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new {

ny $classname = shift;
ny $sel f ={};

bl ess($sel f, $classnane);
$self->init(@);

return $self;

HFOH O B

_init

START AGE 0
_init key+val ue

_init {
nmy $self = shift;
$sel f->{ START} = tine();
$sel f->{AGE} = 0;
if (@) {

ny %xtra = @;

@bsel f{keys %extra} = values %extra;

perltoot(1) perlobj(1) Perl

13.2

subprocess

13.9 13.10
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DESTO RY

code

sub DESTROY {
my $self = shift

printf("$self dying at %\n", scalar localtinge)

Perl
Perl
Perl

DESTROY
Perl
AUTOLO AD
STORE FETCH

Perl

GC

Perl

clean-up code
DESTROY

DESTROY

Perl

DESTROY

GC

Perl

finalization

BEGIN END
13.15
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Perl

$sel f - >{WHATEVER} = $sel f;

self-
reference
13.13
GC
embed Perl
GC
exec DESTROY
perdtoot(1l) perlobj(1) Perl
13.10 13.13
m ember property

instance data

key
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sub get_nane

{

ny $self = shift;
return $sel f->{NAMVE};

}
sub set_nane {
ny $sel f = shift;
$sel f->{NAME} = shift;
}
sub name {
nmy $self = shift;
if (@) { $self->{NAMVE} = shift }
return $sel f->{NAVE} ;
}
sub age {
nmy $self = shift;
my $prev = $sel f->{AGE};
if (@) { $self->{AGE} = shift }
return $prev;
}
#

$obj - >age( 1 + $obj->age );

$hi m = Person->new();

$hi m >{ NAME}
$hi m >{ AGE}

"Sylvester";

23;

public interface


mailto:@_
mailto:@_
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name

use Carp;
sub name {
nmy $self = shift;
return $sel f->{NAVE} unless @;
local $_ = shift;
croak "too nany argunents" if @;

if ("W {
[[Ms\w -]/ && carp "funny characters in name";
/\d/ && carp "nunbers in nanme";
I\ S+(\s+\ S+) +/ || carp "prefer nultiword name";
I\S/ || carp "name is blank";

}

s/ (\w+)/\u\L$1/ g; #

$sel f->(NAME} = $_;

NAME

C++
CPAN Alias
folk

Alias Person


mailto:@_;
mailto:@_;
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package Person;

#
sub new {
my $that = shift;
my $class = ref($that) || $that;
nmy $self ={
NAME => undef,
AGE  => undef,
PEERS => [],
¥
bl ess($sel f, $cl ass);
return $sel f;
}

use Alias gwattr);
use vars gw $NAME $AGE $PEERS);

sub name {
nmy $self = attr shift;
if (@) { $NAME = shift; }
return SNAME;

}

sub age {
nmy $self = attr shift;
if (@) { $AGE = shift; }
return $AGE;

}

sub peers {
ny $self = attr shift;
if (@) { @EERS = @; }
return @PEERS;

}

sub exclaim{
nmy $self = attr shift;


mailto:@_
mailto:@_
mailto:@_
mailto:@PEERS
mailto:@_;
mailto:@PEERS;
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return sprintf "H, I'm%, age %, working with %",
$NAME, $AGE, join(", ", @PEERS);

sub happy_birthday {
nmy $self = attr shift;
return ++$AGCE;

}
use var Alias
use strict attr()
local
perltoot(l) perobj(l) perbot(l) CPAN A lias Perl
13.11 13.12

13.4

population
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package Person;

$Body_Count = 0;

sub popul ation { return $Body_Count }

sub new { #
$Body_Count ++;
return bless({}, shift);

sub DESTROY { --$BodyCount } #

#

package nain;

for (1..10) { push @eople, Person->new }
printf "There are %l people alive.\n", Person->popul ation();

There are 10 people alive.

her his

$hi m = Person->new();

$hi m >gender ("mal e");

$her = Person->new();
$her->gender ("femal e");

Max_Bound


mailto:@people
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Fi xedArr ay- >Max_Bounds( 100) ; #

$al pha = Fi xedArray->new);

printf "Bound on al pha is %l\n", $al pha->Max_Bounds();
100

$beta = Fi xedArray->new();

$bet a- >Max_Bounds(50) ; #

printf "Bound on al pha is %\ n", $al pha->Max_Bounds();
50

package Fi xedArray;

$Bounds = 7; #

sub new { bless( {}, shift ) }

sub Max_Bounds {
my $proto = shift;
$Bounds =shift if @; #
return $Bounds;

sub Max_Bounds { $Bounds }

$Bound
$FixedArray:: B ounds

sub new {
nmy $class = shift;
my $self = bless({}, $class);
$sel f->{ Max_Bounds_ref} = \ $Bounds;
return $self;


mailto:@_;
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pertoot(1) perlobj(1)
13.3

13.5

Perl
Pascal record

Class::Struct
use O ass::Struct;
struct Person => {

nane =>'$',

age ='$,
peers => '@,

ny $p = Person->new();

$p->name(" Jason Snythe");
$p- >age(13);

$p->peers( [“WIlbur", "Ralph", “Fred" ] );

perlbot(1) Per
13.14

Perl
C

#
# " Person”
# nane
# age
# peers
# Person

#

FixNum

nanme

peers

2

places

struct
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@ $p- >peers} = ("Wlbur", "Ralph", "Fred");
#

printf "At age %, %'s first friend is %.\n",
$p- >age, $p->name, $p->peers(0);

Class::Struct ::struct

new
key value type
|$r I@I \%I
access or
new
use Class::Struct;
struct Person => {nane => '$', age =>'$'};

struct Fanmily => {head => 'Person', address =>'$', nenbers =>'@};

$fol ks = Family->new();
$dad $f ol ks- >head;
$dad- >nane(" John");

$dad- >age(34);

printf("%'s age is %\ n", $folks->head->name, $fol ks->head->age);
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sub Person::age {

use Carp;
ny ($self, $age) = @;
if (@ >2) { confess "too many arguments" }
elsif (@ == 1) { return $struct->{'age'} }
elsif (@ ==2) {
carp "age “$age' isn't nuneric" if $age !~ /"A\d+/;

carp "age "$age' is unreasonable" if $age > 150;
$sel f->{' age'} = $age;

}
}
-w W
if ("W {
carp "age “$age' isn't nuneric" if $age !~ /"A\d+/;
carp "age “$age' is unreasonable" if $age > 150;
}

my $gripe = $"W? \&carp : \&croak;
$gri pe->("age “$age' isn't nuneric") if $age !~ /Md+/;
$gripe->("age “$age' is unreasonable") if $age > 150;

debugger
Class. :Struct

struct Family => [head => 'Person', address =>'$', nenbers =>"'@];

10%
33%

Person::age

{

50%
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C aggregation

Perl 5.005 use fileds pragma

struct Card => {

name ='$",
color =>'§¢",
cost ="'$',
type ='$',
rel ease =>'$',
t ext ="'$",
b
map

struct Card => { map { $_ => '$'} gwnane color cost type release text) } ;

C

struct hostent => { reverse qw
$ nane
@aliases
$ addrtype
$ length
@addr _Iist
I3¥

#define
C

#define h_type h_addrtype
#define h_addr h_addr_list[Q]

Perl
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# (hostent object)->type() (hostent object)->addrtype()
*hostent::type = \ &ostent::addrtype;

# (hostenv object)->addr() (hostenv object)->addr_list(0)
sub hostent::addr { shift->addr_list(0, @) }

package Extra::hostent;

use Net::hostent;

@SA = gw hostent);

sub addr { shift->addr_list(0, @) }
Iy

Net:: hos tent

perltoot(l) perlobj(1l) perlbot(1) C lass:: Struct
Net:: hos tent CPAN Alias 13.3

13.6
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my $proto = shift;
ny $class = ref($proto) || $proto;
ny $parent = ref($proto) && $proto;

$class bless $parent false
clone
$obl = Soned ass->new();

$ob2 = (ref $obl)->new();

$obl = Wdget - >new();
$ob2 = $obl->new);

new

sub new {
my $proto = shift;

nmy $cl ass ref ($proto) || $proto;

ny $parent = ref($proto) && $proto;

ny $sel f;

# new | SA

if (@SA && $proto->SUPER : can(’ new )) {
$sel f = $proto->SUPER : new( @) ;

} else {
$sel f = {};
bl ess ($self, $proto);


mailto:@_
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bl ess($sel f, $class);

$sel f - >{ PARENT}
$sel f - >[ START}

$sel f - >{ AGE}
return $self;

list

perlobj(1) Perl

13.7

$met hnane = "flicker";

$obj - >$nmet hnane( 10) ;

#

foreach $m ( gw(start run stop) ) {

$obj - >$n() ;

$parent ;

time();

0;

#

#

13.1 13.9 13.13

$ob->f i cker (10);

linked
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adress $meth
$crystal $crystal->$meth

@et hods = gw(nane rank serno);
Y%is_info = mp { $_ => $ob->$_() } @rethods;

#

%is_info = (
"name' => $ob->nane(),
"rank' => $ob->rank(),
'serno’ => $ob->serno(),

)

\$ob->method()

ny $fnref = sub { $ob->method(@) };

$fnref->(10, "fred");

$obj - >met hod(10, “"fred");
$obj

UNIVERSAL can()

$obj - >can(' net hod_nane' ) - >($obj _target, @rgunents)
if $obj _target->isa( ref $obj );


mailto:@methods;
mailto:@_
mailto:$obj_target, @arguments
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can $obj_target
can()
perlobj(1) 11.8
UN IVERSAL

$obj - >i sa( " HTTP: : Message") ;
HTTP: : Response- >i sa(" HITP: : Message") ; #

if ($obj->can("method_nane")) { .... } #

@ISA
Perl UNIVERAL @ISA
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5.003 UNIV ERSAL
5.004 UNIVERSAL

Perl
isa can VERSION isa

$has_io = $fd->i sa("l1 O : Handle");
$itza_handle = 1O : Socket->isa("l O : Handle");

can

$his_print_nmethod = $obj->can('as_string');

VERSION

Sone_Modul e- >VERSI ON( 3. 0) ;

$his_vers = $obj - >VERSI O\() ;

VERSION Perl
Perl
VERSION

use Sone_Modul e 3.0;

Person

use vars gw $VERSI ON) ;
$VERSION = '1.01';

use Person 1.01;

$VERSION

Perl

Person.pm

1.01
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perfunc(l) UN IV ERSAL Perl use

13.9

Person new age

name

package Person;
sub new {
ny $class = shift;
ny $self ={1};
return bless $self, $class;

}

sub name {
nmy $self = shift;
$sel f->{NAME} = shift if @;
return $sel f - >{ NAMVE};

}

sub age {


mailto:@_;
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nmy $self = shift;
$sel f->{ACE} = shift if @;
return $sel f->{AGE};

use Person;

my $dude = Person->new();

$dude- >nane(" Jason");

$dude- >age(23);

printf "% is age %.\n", $dude->nane, $dude->age;

E mployee
package Enpl oyee;
use Person;
@SA = ("Person");
1
Person Employee Person
Employee Person
Employee Person
empty base class test
use Enpl oyee;

my $enpl = Enpl oyee->new();

$enpl - >nane(" Jason");

$enpl - >age(23);

printf "% is age %.\n", $enpl->nanme, $enpl->age;

bless
Person::new()


mailto:@_;
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Person::new()

Person::new Person->new

bless

Employee->new

Person->new() Person:new (‘Person”)

Employee->new() Person:new ('Employee’)

$hi m = Person::new(); #

bless

perltoot(1) perlobj(l) perlbot(1) Perl

13.10

13.10

Person
Empl oyee::new ()

13.1
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SUPER

sub meth {
ny $self = shift;
$sel f->SUPER: : net h();

}
C++
Java Peri
$self->SUPER :: meth()
overriden method
$sel f->neth(); # met h()
$sel f->Were: :meth(); # Wher e met h()
$sel f->SUPER: : et h(); # met h()
bless
sub new {
nmy $classnane = shift; #
my $sel f = $cl assnanme- >SUPER : new( @) ;
$self->init(@);
return $sel f; #
}

sub _init {


mailto:@_
mailto:@_
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my $self = shift;

$sel f->{START} =tine(); #
$sel f - >{ AGE} = 0;

$sel f - >{ EXTRA} { @}, #

SUPER ::new _init

$obj = Wdget->new( haircolor =>red, freckles => 121 );

SUPER @ISA
@ISA

ny $self = bless {}, $class;
for my $class (@SA) {
my $meth = $class . "::_init";
$sel f->$nmeth(@) if $class->can("_init");

_init

perltoot(1) perlobj(1) SUPER Perl

13.11 AUTOLOAD

accessor method


mailto:@_
mailto:@ISA
mailto:@_

tie /7 129

Pen AUTOLOAD proxy method
generator

Perl AUTOLOAD
AUTOLOAD

package Person;

use strict;

use Carp;

use vars gw( $AUTOLOAD %ok _fi el d);

for my $attr ( gw(nane age peers parent) ) { $ok field{Sattr}++ }

sub AUTOLQAD {
my $self = shift;
nmy $attr = SAUTOLOAD;
$attr =~ s/.*:://;
return unless $attr =~ /[*"A-Z]/; # DESTROY
croak "invalid attribute method: ->$attr()" unless $ok_fiel d{$attr};
$sel f->{uc $attr} = shift if @;
return $sel f->{uc $attr};

}
sub new {
my $proto = shift;
my $class = ref($proto) || $proto;
ny $parent = ref($proto) && $proto;
ny $self = {};
bl ess($sel f, $cl ass);
$sel f->parent ($parent);
return $self;
}


mailto:@_;
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new name age peers
parent

use Person;

nmy ($dad, $kid);

$dad = Person->new,

$dad- >name(" Jason");

$dad- >age(23);

$kid = $dad->new;

$ki d->nane(" Rachel ");

$ki d->age(2);

printf "Kid's parent is %\n", $kid->parent->nane;

Kid' s parent is Jason

Empl oyee
Person salary boss
Employee Person::AUTOLOAD Employee

AUTOLOAD

AUTOLOAD

sub AUTOLQAD {
ny $self = shift;
nmy $attr = $SAUTOLOAD;
attr =~ s/.*:://;
return if $attr eq ' DESTROY';

if ($ok_field{$attr}) {
$sel f->{uc $attr} = shift if @;
return $sel f->{uc $attr};

} else {
my $superior = "SUPER :$attr";
$sel f->$superior(@);


mailto:@_;
mailto:@_

AUTOLOAD

AUTOLOAD

perltoot(1)
10.15

13.12

AUTOLOAD
13.12

tie /7 131

AUTOLOAD

AUTOLOAD

Perl
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Perl 00
aggregaion perlbot(1)
key
key count
_count
Employee
age Employee_age

sub Enpl oyee: : age {
nmy $self = shift;
$sel f->{ Enpl oyee_age} = shift if @;
return $sel f - >{Enpl oyee_age};

13.5 Class::Struct

package Person;
use Class::Attributes; #

nkattr gw(name age peers parent);

package Enpl oyee;

@ SA = gw Person);

use Class::Attributes;
nkattr gqw(sal ary age boss);


mailto:@_;
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age
$self->{age} Class::Attributes: :mkattr

package O ass::Attributes;
use strict;
use Carp;
use Exporter ();
use vars qw @ SA @EXPORT) ;
@ SA = gw Exporter);
@EXPORT = gw(rkattr);
sub nkattr {
ny $hispack = caller();
for ny $attr (@) {
my($field, $nethod);
$net hod = "${hi spack}::$attr";
($field = $nethod) =~ s/:/_/g;
no strict "refs';
*$nmet hod = sub {
my $self = shift;
confess "too many arguments" if @ > 1,
$sel f->{$field} =shift if @;
return $sel f->{$field};

b
}
}
1
$self->{Person_age} $self->{E mployee_age}
$obj->age $obj->Person::age $obj ->E mployee::age
Perl
Person
age($sel ) Person Employee

age($self) Employee
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Perl 5.005 use fields use base pragma

13.13

container
DESTROY
$node- >{ NEXT} = $node;
Perl GC

GC

Ring

Perl

DU MMY

GC

Perl

10.14
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package Ring;

#
sub new {
my $class = shift;
ny $node = { };
$node- >{ NEXT} = $node->{ PREV} = $node;
nmy $self = { DUMW => $node, COUNT => 0 };
bl ess $sel f, $cl ass;
return $self;
}
memory leak
use Ring;
$COUNT = 1000;

for (1 .. 20) {

my $r = Ring->new);
for ($i = 0; $i < $COUNT; $i++) { $r->insert($i) }

}

# Ri ng

sub DESTROY {
my $ring = shift;
nmy $node;

for ( $node = $ring->{ DUMW} - >{ NEXT};
$node != $ring->{ DUMW};
$node = $node->{NEXT} )

$ring->del et e_node($node) ;
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$node- >{ PREV} = $node- >{ NEXT} = undef;

#

sub del ete_node {
my ($ring, $node) = @;
$node- >{ PREV} - >{NEXT} = $node- >{ NEXT};
$node- >{ NEXT} - >{ PREV} = $node- >{ PREV};
- - $ring- >{ COUNT};

Ring

# $node = $ring->search( $value ) : $node $val ue
sub search {
my ($ring, $value) = @;
my $node = $ring- >{ DUMW} - >{ NEXT};
while ($node !'= $ring->{DUMW} && $node->{VALUE} != $val ue) {
$node = $node- >{ NEXT};
}

return $node;

# $ring->insert( $value ) : $val ue
sub insert_val ue {
my ($ring, $value) = @;
ny $node = { VALUE => $val ue };
$node- >{ NEXT} = $ri ng- >{ DUMW} - >{ NEXT};
$ri ng- >{ DUMW} - >{ NEXT} - >{ PREV} = $node;
$ri ng- >{ DUMW} - >{ NEXT} = $node;
$node- >{ PREV} = $ri ng- >{ DUMWY} ;
++$ri ng- >{ COUNT} ;

# $ring->del ete_val ue( $value ) :
sub del ete_val ue {
ny ($ring, $value) = @;
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my $node = $ring->search($val ue);
return if $node == $ring->{ DUMW};
$ring->del et e_node($node);

}
1;
perlobj(1) Introduction to Algorithm
Rivest MIT Press/ McGraw H ill 206~207

13.14

interpolation

use overload pragma

use overload ('<=>" => \& hreeway_conpare);
sub threeway_conpare {
my ($s1, $s2) = @;
return uc($sl->{NAMVE}) cnp uc($s2->{NAMVE});

use overload ( """' =>\&stringify );
sub stringify {
my $self = shift;

Cormen Leiserson
Perl

1
1
+
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return sprintf "% (%5d)",

ucfirst(lc($sel f->{NAMVE})),
$sel f->{1 DNUM ;

use overload pragma

pragma /

package Ti meNunber;
use overload '+ =>\&ny_plus,
=> \ &ny_ni nus,
"*'o=> \&ny_star,
"/ =>\&ny_slash;

TimeN umber

new

sub nmy_plus {

my($left, $right) = @;
my $answer = $left->new();
$answer - >{ SECONDS} = $l ef t - >{ SECONDS} + $ri ght - >{ SECONDS};
$answer - >{ M NUTES} = $l eft->{M NUTES} + $right->{M NUTES};
$answer->{HOURS} = $left->{HOURS}  + $ri ght - >{ HOURS};

if ($answer->{ SECONDS} >= 60) {
$answer - >{ SECONDS} % 60;
$answer - >{ M NUTES} ++;

if ($answer->{M NUTES} >= 60) {
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$answer - >{ M NUTES} % 60;
$answer - >{ HOURS} ++;

return $answer;

== aq

== eq
<=> cmp

<=> == I= < <= > >=

cmp It gt

print
Penr overload pragma Perl
reverse 5+$a 3$a
StrNum

StrNum -

C++ Python
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#!'/ usr/bin/ perl
# show_strnum

use StrNum

$x = StrNun{"Red"); $y = StrNum("Black");

$z = $x + By; $r = $z * 3;

print "values are $x, $y, $z, and $r\n";

print "$x is ", $x < $y ? "LT" @ "CGE', " $y\n";

val ues are Red, Bl ack, RedBl ack, and RedBl ackRedBl ackRedBl ack
Red is GE Bl ack

13-1

13-1. StrNum

package StrNum

use Exporter ();
@SA = 'Exporter';
@XPORT = gw(StrNum); #

use overl oad (
b= => \ &spaceshi p,
'cnp' => \ &spaceshi p,

=> \&stringify,

"bool" => \&boolify,
' 0+ => \&nuni fy,
s => \ &concat,
T => \ &repeat,

)i

#

sub StrNum {

ny ($value) = @;
return bless \$val ue;
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sub stringify { ${ $.[0] } }
sub nunify { ${ $.00] }}
sub boolify { ${ $_[0] } }

# <=> < ==
sub spaceship {
ny ($s1, $s2, $inverted) = @;
return $inverted ? $$s2 cnp $$s1 : $$s1 cnp $$s2;

# stringify
sub concat {
nmy ($s1, $s2, Sinverted) = @;
return StrNum ($inverted ? ($s2 . $sl) : ($s1l . $s2));

# stringify
sub repeat {
ny ($sl, $s2, Sinverted) = @;
return StrNum ($inverted ? ($s2 x $s1) : ($sl x $s2));

FixNum

places()

#!'/ usr/ bin/ perl
# deno_fixnum

use Fi xNum
Fi xNum >pl aces(5);

$x
$y

Fi xNum >new( 40) ;
Fi xNum >new(12) ;


mailto:@_;
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print "sumof $x and $y is ", $x + $y, "\n";
print "product of $x and $y is ", $x * $y, "\n";

$z = $x | $y;

printf "$z has %l places\n", $z->pl aces;
$z->pl aces(2) unless $z->pl aces;

print "div of $x by $y is $z\n";

print “square of that is ", $z * $z, "\n";

sum of STRFi xNum 40 and STRFi xNum 12 is STRFi xNum 52
product of STRFixNum 40 and STRFi xNum 12 is STRFi xNum 480
STRFi xNum 3 has 0 pl aces

div of STRFi xNum 40 by STRFixNum 12 is STRFi xNum 3.33
square of that is STRFi xNum 11.11

13-2
spaceship

13-2. FixNum

package Fi xNum

use strict;

my $PLACES = 0;

sub new {
my $proto = shift;
my $class = ref($proto) || $proto;
ny $parent = ref($proto) && $proto;

my $v = shift;

my $self = {
VALUE => $v,
PLACES => undef,
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if ($parent && defined $parent->{PLACES}) {
$sel f->{ PLACES} = $parent - >{ PLACES};
}oelsif ($v =~ /(\.\d*)/) {
$sel f->{ PLACES} = length($1) - 1;
} else {
$sel f - >{ PLACES}

I
L

}

return bless $self, $class;

sub places {
ny $proto = shift;

ny $self = ref($proto) && $proto;
my $type = ref($proto) || $proto;

if (@) {
my $places = shift;
($sel f ? $sel f->{PLACES} : $PLACES) = $pl aces;

}
return $self ? $sel f->{PLACES} : $PLACES;

sub _max { $.[0] > $ [1] ? $.[0] : $[1] }

use overload '+ => \ &add,
L => \&mul tiply,
A => \ &di vi de,
'<=>'"  => \@&spaceship,
=> \&as_string,
'O+ => \ &s_nunber;

sub add {
my ($this, $that, $flipped) = @;
my $result = $this->new( $this->{VALUE} + $that->{VALUE} );
$resul t->pl aces( _max($this->{PLACES}, $that->{PLACES} ));
return $result;

sub multiply {
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13-2. FixNum

my ($this, $that, $flipped) = @;

nmy $result = $this->new( $this->{VALUE} * $that->{VALUE} );
$resul t->pl aces( _max($t his->{PLACES}, $that->{PLACES} ));
return $result;

}

sub divide {
my ($this, $that, $flipped) = @;
nmy $result = $this->new( $this->{VALUE} / $that->{VALUE} );
$resul t->places( _max($thi s->{PLACES}, $that->{PLACES} ));
return $result;

}

sub as_string {
nmy $self = shift;
return sprintf("STRMs: % *f", ref($self),
defined($sel f->{ PLACES}) ? $sel f->{PLACES} : $PLACES,
$sel f->{ VALUE}) ;

sub as_nunber {
nmy $self = shift;
return $sel f - >{ VALUE};

sub spaceship {
nmy ($this, $that, $flipped) = @;
$this->{VALUE} <=> $t hat - >{ VALUE};
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use overload pragma Math::Bigint Math::C omplex

Perl

13.15 tie

tie

Perl DBM

tie FETCH STORE
TIESCALAR TIEARRAY TIEHASH TIEHANDLE

tie

tie

tie $s, "SomeClass" SomeCdass->TIESCALAR ()
$p = $s $p = $obj->FETCH()
$s =10 $obj>STORE(10)



146 /

$obj tie TIESCAL AR Perl

tie

#!'/ usr/ bi n/ perl

# deno_val uering tie

use Val ueRing;

tie $color, 'ValueRing', gqw(red blue);

print "$col or $col or $col or $col or $col or $col or\n";
red blue red blue red blue

$col or = 'green';
print "$col or $col or $col or $col or $col or $col or\n";
green red blue green red blue

13-3

13-3. ValueRing

package Val ueRi ng;

#
sub Tl ESCALAR {

nmy ($class, @alues) = @;
bl ess \@al ues, $class;

return \ @al ues;

sub FETCH {
ny $self = shift;
push(@sel f, shift(@bself));
return $sel f->[-1];


mailto:$class, @values
mailto:@_;
mailto:@values
mailto:@values;
mailto:@$self, shift(@$self
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#
sub STORE {
my ($self, $value) = @;
unshift @sel f, $val ue;
return $val ue;
}
Iy
$color
5.004
Tie:Hash
Tie : Outlaw $__
$_
use import () no
unimport()
no Under Scor e;
$_
#!'/ usr/ bin/ perl
# nounder _deno $

no Under Scor e;
@ests = (


mailto:@_;
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"Assignment” => sub { $_ = "Bad" },

"Readi ng" => sub { print },

" Mat chi ng" => sub { $x = /badness/ },

" Chop" => sub { chop },

"Filetest" =>sub { -x },

"Nesting" => sub { for (1..3) { print } },

while ( ($nanme, $code) = splice(@ests, 0, 2) ) {
print "Testing $name: "
eval { &S$code };
print $@? "detected" : "nmissed!";

print "\n";

Testing Assignment: detected
Testing Reading: detected
Testing Matching: detected
Testing Chop: detected
Testing Filetest: detected
Testing Nesting: 123ni ssed!

for

UnderScore 13-4
tie

13-4. UnderScore

package Under Score;
use Carp;
sub TI ESCALAR {
my $class = shift;
my $dummy;
return bless \$dummy => $cl ass;


mailto:@tests, 0, 2
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sub FETCH { croak "Read access to \$_ forbidden" }
sub STORE { croak "Wite access to \$_ forbidden" }
sub uninport { tie($_, __PACKAGE _) }

sub inport { untie $_}

tie($_, _ _PACKAGE _) unless tied $_;

Iy

$_ local

Tie
key

#!'/ usr/ bin/ perl

# appendhash_deno

use Tie:: AppendHash;

tie %ab, 'Tie::AppendHash';

$t ab{ beer}
$tab{food} = "potatoes";
$t ab{food} = "peas";

"gui nness";

while (ny($k, $v) = each %ab) {
print “$k => [ @v]\n";

food => [ potatoes peas]
beer => [gui nness]

13-
5 Tie::H ash Tie::StdHash
—_— Tie/Hash.pm Tie::Hash
Tie::StdHash
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13-5. Tie:AppendHash

package Tie:: AppendHash;

use strict;

use Tie:: Hash;

use Carp;

use vars qwm @ SA) ;

@SA = gWTie:: StdHash);

sub STORE {
my ($self, S$key, $value) = @;
push @ $sel f->{$key}}, $val ue;

Tie
Tie::Fol ded key
#!'/ usr/bin/ perl
# fol ded_deno

use Tie:: Fol ded;
tie %ab, 'Tie::Folded;

$tab{VILLAIN} = "big";
$tab{herQ ne} = "red riding hood";
$tab{villain} = "bad wolf";

while ( ny($k, $v) = each % ab){
print “$k is $v\in";
}

heroine is red riding hood
villain is big bad wol f

13-6 13-5
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13-6. Tie::Folded

package Ti e:: Fol ded;

use strict;

use Tie:: Hash;

use vars qwm @ SA);

@SA = gWTie:: StdHash);

sub STORE {
my ($self, S$key, $value) = @;
return $sel f->{lc $key} = $val ue;
}

sub FETCH {
ny ($self, $key) = @;
return $sel f->{lc $key};

}
sub EXI STS {
ny ($self, s$key) = @;
return exists $self->{lc $key};
}
sub DEFI NED {
ny ($self, skey) = @;
return defined $sel f->{Ic $key};
}
Iy
Tie key
key
key key
key Perl Tie::Refdash
#!'/usr/bin/perl -w
# revhash_deno key

use strict;
use Tie:: RevHash;
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ny % ab;
tie %ab, 'Tie::RevHash';
%ab = gqwf
Red Roj o
Bl ue Azul
G een Ver de
b

$tab{EVIL} = [ "No way!", "Véay!!" ];

while ( nmy($k, $v) = each %ab ) {
print ref($k) ? "[@k]" : $k, " =>"
ref($v) ? "[@v]" : $v, "\n";

revhash_demo

[No way! Way!!] = EVIL
EVIL => [No way! \ay!!]
Bl ue => Azul

G een => Verde

Roj o => Red

Red => Rojo

Azul => Blue

Verde => Green

13-7

13-7. Tie:RevHash

package Tie:: RevHash;

use Tie:: Ref Hash;

use vars gmM @ SA);

@SA = gWTi e:: Ref Hash);

sub STORE {
nmy ($self, $key, $value) = @;
$sel f - >SUPER : STORE( $key, $val ue);
$sel f - >SUPER: : STORE( $val ue, $key);
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sub DELETE {

nmy ($self, $key) = @;

nmy $val ue = $sel f - >SUPER : FETCH( $key) ;
$sel f - >SUPER: : DELETE( $key) ;

$sel f - >SUPER: : DELETE( $val ue) ;

Tie

use Counter;
tie *CH 'Counter';
while (<CH) {

print "Got $_\n";

Gotl Got2 Got3 ...
Counter 13-8

13-8. Counter

package Counter;
sub TI EHANDLE {
nmy $class = shift;
my $start = shift;
return bless \$start => $cl ass;

}
sub READLI NE {

ny $self = shift;

return ++$$sel f;
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Tie : sink

T
use Tie:: Tee;

tie *TEE, 'Tie::Tee', *STDOUT, *STDERR
print TEE "This |ine goes both places.\n";

#!'/ usr/ bin/ perl
# deno_tietee
use Tie:: Tee;
use Synbol ;

@andl es = (*STDOUT);
for $i (1.. 10) {
push( @andl es, $handl e = gensym());
open($handl e, ">/tnp/teetest.$i");

tie *TEE, 'Tie::Tee', @andles;

print TEE "This lines goes many places.\n";

Tie/Tee.pm 13-9
13-9. Tie:Tee
package Tie:: Tee;

sub TI EHANDLE {
nmy $class = shift;

[@];

my $handl es

bl ess $handl es, $cl ass;
return $handl es;


mailto:@handles, $handle = gensym(
mailto:@handles;
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sub PRINT {

ny $href = shift;
nmy $handl e;
ny $success = 0;

foreach $handl e (@href) {
$success += print $handle @;

return $success == @href;

perlfunc(l) tie perltie(1) Perl

tie
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