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Overview

Review of references... example from hash of
hashes

Overview of why use objects (again)

Simple example, convert Lincoln's module to an
object-oriented module

What are objects really?
Inheritance
Simple inheritance example from Simon's code

The Long Way

#!/usr/bin/perl

use strict;
use Data::Dumper;

Thisisthelong

erhaps clearer
my @genes = qw(GeneA GeneB GeneC); (p ap )

# %data is the Hash_l in the diagram Vvay."
my %data = (); #empty at start

foreach my $gene (€genes) {
# create a new hash, could fill in with real data
# corresponds to Hash 2 in the diagram

my %gene data = ( seq => 'cceggattat',
length => 10,

gc => 0.5,

)i
# the key is the gene name, the value is
# a reference to the gene_data hash
$data{$gene} = \%gene_data;

X

# tdata is all full, now make a reference
my $data_ref = \%data;

print Dumper($data_ref);



The Long Way

If we dump $dat a, which is a hashref, we get Hash of Hashes Review
the following:
$VARL = { Hash 1
'CGeneC => {
"length’ => 10, $hash_ref key (hYa;u?ef) Hash_2
g 0 L
‘seq' => 'cccggattat’ GeneA| * key value
1,
' GeneB => { seq | ccta..
"length' => 10, GeneB| *
‘g =>'0.5",
'seq' => 'cccggattat' length| 67
H GeneC| «
' GeneA => {
"length’ => 10, gc% | 52%
'gc' =>'0.5",
‘seq' => 'cccggattat’
}
s
The Short Way The Short Way
Compare that with the way | showed you Y ou can see the structure produced is the same:
yesterday:
$VARL = {
'GeneC => {
"length' => 10,
‘gc' =>'0.5",
‘seq' => 'cccggattat’
},
' GeneB' => {
"length' => 10,
‘gc' =>'0.5",
'seq' => 'cccggattat’
},
' GeneA => {
"length' => 10,
‘gc' =>'0.5",
'seq' => 'cccggattat’
}



Why Objects
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Why Object Oriented Perl?
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Modules vs. Objects

First, let's convert Lincoln's MySequence module
from an earlier lecture to an object-oriented
module

The difference is pretty clear:

modules let you import variables and subroutines into
your current program when you say “use’

objects are encapsulated, you get areferenceto one
(usually using “new™) and call methods on them
directly



The Original Module

What we |

export

Works as Y ou Expect

By saying use MySequence; al the subroutines
and data MySequence exportsis available within
your program

[ boconnor @hcpl0-51 nodul e] $ perl test.pl
ori gi nal = gattccggattt ccaaagggttcccaatttggg
conpl enent = cccaaatt gggaaccctttggaaatccggaatc

Code to Call MySequence

the subroutines in this module are now available
in your code

Conflicts

What happens when you have conflicts for
subroutines or variables?



Conflicts

What happens when you have conflicts for
subroutines or variables?

[ boconnor @hcpl0-51 nmodul e] $ perl test.p
Hi!!
ori gi nal

gattccggatttccaaagggttcccaatttggg
conpl enent 1

The new subroutine interferes with the
MySequence subroutine

Recall from Y esterday

How to create an object from an Object Oriented
Module...

#!/usr/bin/perl -w

use strict;

use Bio:: PrinmarySeq

my $sequence = Bio:: PrimarySeq->new
-Seq => 'gattaca'
-id => 'oligo234',

- al phabet => 'dna'

)

The Object Oriented Way

Let's recode this as an object-oriented module
Avoids pollution of your namespace

Key terms
abstraction
encapsulation

Recall from Y esterday

How to then call methods on that object...

$sequence- >subseq( 1, 40);
$sequence->i d();
$sequence- >desc() ;



The Original Module

Need to
eliminate the
Exporter
code

Need to
include a
[{3 neN”
method

The Object Oriented Module

The Object Oriented Module

When you make a method
call on an OO Module the
first argument isthe class

>/

'Y ou create a new hash
reference ($self) and this
will store all the objects

data
-

The Object Oriented Module

bless associates this new
bit of memory with aclass

type (i.e. packageto call
methods with)

—




What Does bl ess Mean? What Does bl ess Mean?

an example... in the debugger

an example...
$obj = { name => ‘mini', color => $obj = { name => 'nmini', color =>
'yeJIIow }; ’ 'y;llow b
’ X $obj
print ref($obj), “ ", $obj->{nanme}, “\n"; :
bl ess ($obj, “Fruit::Banana’); o Frui t: : Banana=HASH( 0x8ec7980)
print ref($obj), , $obj->{nane}, “\n"; ‘color' => 'yel | ow
HASH 11i i "name' => 'mini’

Fruit::Banana m ni \Whatisanobject then? A
hashref that stores dataand is

lassociated with a package

The Object Oriented Module The Object Oriented Module

The object is now created

and returned to the
/ program that called new.

When called in an object
context the object is
automatically passed in at
the first argument




What is$sel f ?

the actual object you're calling this method from

allows you to manipulate the data within that
specific object instance (it's just a hashref)

comparethisto new( ) and other method calls
likeit

Output is |dentical!

Identical output to the previous version

[ boconnor @hcpl0- 51 oo_nodul e]$ perl test.pl

origi nal = gattccggattt ccaaagggttcccaatttggg

conpl ement = cccaaatt gggaaccctttggaaat ccggaat c

And you can create your own reversec subroutine

and not have it conflict with the MySequence
method!

Code to Call MySequence

Let'stake alook at the code that uses the new OO
My Seguence module

-~ @ =
e

Why Object Oriented Perl?

Small App




Inheritance

In this example every object hasal og()
method

Wouldn't it be nice to only write this once?

Solution: Inheritancel

More Generally

superclass ( Epyit name, color, shape

name, color, shape,
peel

Bananainherits

Think of
inheritance as an name, color &
“isa” relationship shape

banana adds ped

Inheritance
I ndependent parent
& Redundant | log |

-
| log | child @ @
a Neither actually

implements alog
method

Simon's Example: The Machines!

Let'stake alook at the implementation of the
following hierarchy

Machine voltage

voltage

voltage Refrigerator ATM cash

temp




Simon's Example: The Machines!

We want to implement Machine and Refrigerator
so that Machine definesthevol t age() method
and Refrigerator definesthet enp() method

Machine voltage

[
!

voltage
temp

. voltage

Simon's Example: The Machines!

The means that we can create a Refrigerator
object and call either vol t age() ort enp()

Let's Start witht est . pl

/" lcal new

“use” what you want
to create before you

onit
Machine voltage
4
g e
voltage . voltage
temp Refrigerator ATM cash

Let's Start witht est . pl

Always include a method to
create a new object.
Call it using this OOP syntax.

—

* differs from calling Machine::Refrigerator::new()



The Refrigerator

Recall, the Refrigerator
needs to do 2 thingsfor
the client:
get/set atemperature
get/set avoltage

The Refrigerator

This says, use the
‘Machineg” module
as a base class.
Everything a
Machine can do so
can a Refrigerator.

The Refrigerator

The Refrigerator

Machine, as the roo

class, handles the

creation and

< > —initidizationof the

object viaits new

method. Thisis ho
ou call it.




The Refrigerator

S——
of type

Machine::Refrigerator!!

The Machine
Cdl new() to Create a Refrigerator

so the object ($self) isjust
a reference to an empty
hash!

How does it become a

Q/

Machine::Refrigerator?

The Machine

Cal new() to Create a Refriger

ator

The Machine

Cal new( ) to Create a Refriger

ator

—— |

Just like in the

My Sequence example,
the bless command
associates a hashref with
a class
(Machine::Refrigerator

in this case)




The Refrigerator

Finish setting up
Refrigerator

specific information

object $self

Look at the Output

You can call botht enp() andvol t age() on
the $r object whichis of type
Machi ne: : Refri gerat or

[ boconnor @hcp10-51] $ perl test.pl

Start tenp: 20
Start voltage: 110
New t enp: 45

Finishback at t est . pl

$r (aMachine::Refrigerator)
has both thevol t age()
method (from Machine) and it's
ownt enp() method

< -

L essons

When you call amethod this way:

Machi ne: : Refri ger at or - >new(

temp => 20,

vol tage => 110 );
ny $self = $cl ass->SUPER: : new( @) ;

Thefirst var isastring of the class (package)
name you're calling on... In both casesit's
“Machine::Refrigerator”



L essons

When you call amethod this way (through an

object): $1- >t em()

Thefirst var is areference to the object itself so
you can get/set datawithin it... it'sjust a
“blessed” hashref!

sub temp {
ny $self = shift;

}

So Now You...

Can use references
Can use other peopl€'s objects
Can create objects of your own

Can create complex object trees through
inheritance

L essons

The returned object is a bit of memory (a hashref)
associated with a given class and it's methods

Here's adump in the debugger of the $r object:

DB<2> x $r
Machi ne: : Refri ger at or =HASH( 0x94e3bd8)
"temp' => 20

"vol tage' => 110

For More Information

Perl Cookbook, Programming Perl
per | obj andper| ref man pages
Google

Simon's Object Tutorial, try implementing the
ATM class



