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Welcome to Starbuzz Coffee

Starbuzz Coffee has made a name for itself as the

fastest growing coffee shop around. If you've seen one

on your local corner, look across the street; you'’ll see
another one.

Because they've grown so quickly, they're scrambling

to update their ordering systems to match their
beverage offerings.

When they first went into business they designed their
classes like this...
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Beverage is an abskract class:
subelassed 'b‘T all beverages
obkered n the cokfee shop-

description

Beverage

The d:sf.rl?{‘,ioh instante vaviable
s set in eath subelass and holds a
deseviption of the h:#tragt.”hk:
“Most Excellent Dark Roast .

The 3¢£D:5ﬂrif'|:'mn“ method
veburns the deseription.

The eost() method is getDescription)

ahs-l;rac,{-,j subelassses :——*—-._______? cost{)
need to define their

oW ]m?‘!mth{.a‘hnh-

[f Other useful methods

DarkRoast

~ ]

Eath subelass im?l:rﬂch{'j tost() Lo vetwen the cost of the bcvcragc-

Design patterns, Laura Semini, Universita di Pisa, Dipartimento di Informatica.



In addition to your coffee, you can also ask for several condiments like
steamed milk, soy, and mocha {(otherwise known as chocolate), and have
it all topped off with whipped milk. Starbuzz charges a bit for each of
these, so they really need to get them built into their order system.

Here’s their first attempt...
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Whod

Can you say
“class explosion?”

HowseElendWihSteamed Milk
andMocha
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This is stupid; why do we need
all these classes? Can't we just use
instance variables and inheritance in
the superclass to keep track of the
condiments?

Well, let's give it a try. Let's start with the Beverage base
class and add instance variables to represent whether or
not each beverage has milk, soy, mocha and whip...

description New boolean values -Fn'r

milk eath tondiment.

B0y

nmdﬁ

e Now we'll implement cost() in Beverage (instead of
getDescription(] keeping it abstract), so that it can caleulate the

costl) tosts assotiated with the tondiments for 2 Far{itu'lar

h:\r;raag instante. Subelasses will still override

hasMilk

setl'l.n'lilk{i} tost(), but they will also invoke the super version so
hasSoyl) that they can caleulate the fotal eost of +he basie
h !Iml 0 beveraae plus the tosts of the added condiments.
z=tMochal)

has Whipl) These aet and set the boelean

setihip() values ¥or the rondiments.

i Other ussful methods._.
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Beverage

Mow let's add in the subclasses, one wwnn
for each beverage on the menu: soy
macha
. lah 'H'H'.' '|I|'h'|:|
lass tostl) will ealew :
e e S
i,m avevvidden ost() n the subtlasses > cost)
e o it fncbirdity s
(B4l
. tlude tosts For that spet heston)
beverane type: L selSoy()
Eath eastl) method needs to tompule hashocha()
the tost of the beverade ahﬁ' {h?hc r;ﬁwhilf}ﬂ
5dd in the tondiments by €21 selWhip()

5u?:rt.1.ass im?\r.mr:n'l;a-l;iah ok tost().

OSS

il Other useful methods..

HouseBlend
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See, five
classes total. This is
definitely the way to go.

I'm not so sure: I can
see some potential problems
with this approach by thinking
about how the design might need
to change in the future.
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@P&" jr per

What requirements or other factors might change that will impact this design?

Price changes Lor tondiments will forte us 4o alter existing tode

New condiments will force us o add mew methods and alter the cost method in the supertlass.

b
We maY have new bevr.ragc.t For some of these bcm'agcs (ited tea?), the tondiments C’\\ﬁw \036 W
may not be appropriate, Yet the Tea subtlass will still inherit methods like hasihip(). o V&

What if a customer wants a double mocha?

oo
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10

Design Principle

Classes should be open
for extension, but closed for

modification.
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Q‘ How can | make every part of Q: How do | know which areas of

my design follow the Open-Closed change are more important?
Principle?

A: That is partly a matter of

A: Usually, you can’t. Making OO experience in designing 0O systems and
design flexible and open to extension also a matter of the knowing the domain
without the modification of existing you are working in. Looking at other
code takes time and effort. In general, examples will help you learn to idenfify
we don't have the luxury of tying areas of change in your own designs.

down every part of our designs (and it
would probably be wastefu). Following
the Open-Closed Principle usually
introduces new levels of abstraction,
which adds complexity to our code.
You want to concentrate on those areas
that are most likely to change in your
designs and apply the principles there.
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€@ We start with our DarkRoast object. aekRoast

© The customer wants Mocha, so we create a Mocha

object and wrap it around the DarkRoast. b
ha dbjeck is @ decovater l'
The Motha ﬁ it is decorating

miIY Yo 'ht.' 010‘): ﬁh “
p tﬁ:,h-.s :5:5 a Bﬂﬂ%‘ (By }mww ’
' " the same LyFe

we medn "E- s

method toor
Motha has 3 eostD) ek n tre

‘h wWe td
o 4 o P ot im Motha 2

E?E‘i::;?c{,oo (betavse Motha is 3
a )

w'bbf?'- o£ B:v:ragc)
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The customer also wants Whip, so we create a
Whip decorator and wrap Mocha with it.

Whip is @ detovator, so it also
mivrors DarkRoast’s type and
intludes a ost() method.

So, a DarkRoast wrapped in Motha and Whip is still
a Beverage and we tan do anything with it we tan do
with a ?arkRaast, intluding call its tost() method.
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When
Mocha
price
changed,
we only
need to
change

this
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