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GoF Pattern Taxonomy

Behavioral Creational Structural
Factory Method = Adapter
Abstract Factory x

Composite

Singleton Facade

Proxy

Observer
State
Strategy




Composite

x How could we handle multiple, conflicting pricing
policies?

» Such as...
x 20% senior discount
» Preferred customer discount, 15% off sales of $400
» Manic Monday, $50 off purchases over $500

x Buy 1 case of Darjeeling tea, get 15% off entire order




Composite Pattern

= Problem: How do we handle the situation where a
group of objects can be combined but should still
support the same polymorphic methods as any
individual object in the group?

x Solution: Define a composite object that implements
the same interface as the individual objects.

Example... Q1,2
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{ All composites maintain a list of
contained strategies. Therefore,
return pricingStrategy.getTotal( this ) define a common superclass

} CompositePricingStrategythat

defines this list (named strategies).

Sale

«interface» *

date . 1. ;

1|  ISalePricingStrategy ©

getTotal() o pricingStrategy| geiTotal( Sale ) : Money strategies
_ _ _ ~ | ~ ~ - -
- | >~ -
~ - - l = =~ ~
_ -~ | ~ ~
- - | ~ ~
- | o
PercentageDiscount AbsoluteDiscount Composite
PricingStrategy OverThreshold PricingStrategy

PricingStrategy

percentage : float

discount : Money
getTotal( Sale ) : Money threshold : Money add( ISalePricingStrategy )
getTotal( Sale ) : Money

© getTotal( Sale ) : Money
{ CompositeBestForCustomer CompositeBestForStore
return sale.getPreDiscountTotal() * PricingStrategy PricingStrategy
percentage




PercentageDiscount
PricingStrategy

percentage : float

getTotal( Sale ) : Money

©

{

return sale.getPreDiscountTotal() *
percentage

}

AbsoluteDiscount
OverThreshold
PricingStrategy

discount : Money
threshold : Money

getTotal( Sale ) : Money

Composite
PricingStrategy

add( ISalePricingStrategy )
getTotal( Sale ) : Money

CompositeBestForCustomer
PricingStrategy

CompositeBestForStore
PricingStrategy

getTotal( Sale ) : Money

getTotal( Sale ) : Money

.0

{
lowestTotal = INTEGER.MAX

{

total := strat.getTotal( sale )

}

return lowestTotal

}

for each ISalePricingStrategy strat in pricingStrategies

lowestTotal = min( total, lowestTotal )

A




Example Continued:
Dynamic Use

s : Sale

lineltems[i] :
SalesLineltem

[
|
t = getTotal >

loop J

[

|

|
st = getSubtotal >E]

:CompositeBestForCustomer

PricingStrategy - ISalePricingStrategy
I

t =getTotal( s)

strategies[ j ] :

|
|
|
I
|
|
|
.

{t= min(séu’.[“of all x) }

loop J x = getTotal( s )

the Sale object treats a Composite Strategy that contains
other strategies just like any other ISalePricingStrategy




How do we build the
Composite Strategy?

x [hree places in example where new pricing strategies
can be added:

= \\Vhen new sale Is created, add store discount policy

= \Vhen customer Is identified, add customer-specific
policy

x \\When a product is added to the sale, add product-
specific policy




Adding Store Discount Policy

_Singleton, Factory. .

‘Register :PricingStrategyFactory

[
make :
NewSale - create

' Makes a Composite
to begin with. Why?

ps :CompositeBestForCustomer
PricingStrategy
I

[

|

|

|

|

:

ps = I
getSale :
|

PricingStrategy >

create

s : PercentageDiscount
PricingStrategy




Adding Customer Specific
Discount Policy

by Expert and bv Expert
o Reg ster Store S .Sale
|
|
|

enterCustomerForDiscount( custID ) | C
|

_c=getCustomer(custiD ) | :
New system D

|
; | |
Oerathﬂ from enterCustomerForDiscount(c:: Customer ) Enter Customer
|

For Discount

ternatl]\cie Use ; | Recall: What's a
s e ref frame”?




Adding Customer Specific
Discount Policy (continued)

sd Enter Customer For Discouny

Where did ps
e N come from?

(\

1
: :PricingStrategy ps :CompositeBestForCustomer
o) Factory PricingStrategy

enterCustomer 5 '
ForDiscount( ¢ : Customer )

Aggregate
> Object as
Parameter

¢ = getCustomer

j‘

|

|

|

|

|

|

|

|

|

ps = getPricing B

by Expert Strategy :
| |
|

|

|

|

|

|

|

|

|

-1 by High Cohesion 5

Percentage( c)

7 pct= o
T getCustomer

How does Factory know create pot )
that ps is a composite?

s : PercentageDiscount
PricingStrategy




Applying Composite




More general than just
Facade Controllers

Facade

x NextGen POS needs pluggable business rules

x Assume rules will be able to disallow certain actions,
such as...

x Purchases with gift certificates must include just one
item

x Change returned on gift certificate purchase must be
as another gift certificate

x Allow charitable donation purchases, but max. of
$250 and only with manager logged-in




Some Conceivable
Implementations

x Strategy pattern
x Open-source rule interpreter

x Commercial business rule engine




Facade

= Problem: How do we avoid coupling to a part of the
system whose design is subject to substantial change?

x Solution: Define a single point of contact to the
variable part of the system—a facade object that wraps

the sulbsystem.




| package name may be
| shown in the tab

Domain O

A

visibility of the package element (to
outside the package) can be shown
by preceding the element name with a
visibility symbol

+ Register

POSRuleEngine

ay
o

+ POSRuleEngineFacade «interface»
- IRule

instance : RuleEngineFacade

getlnstance() : RuleEngineFacade

islnvalid( SalesLineltem, Sale )
/ islnvalid( Payment, Sale )

Sale methods would be designed
to check Iin with the facade




Observer

x How do we refresh the GUI display when the domain
layer changes without coupling the domain layer back
to the Ul layer”?

Model-View Separation




Observer
(aka Publish-Subscribe)

= Problem: Suppose some subscriber objects want to
be informed about events or state changes for some
publisher object. How do we achieve this while

maintaining low coupling from the publisher to the
subscribers?

Solution: Define an subscriber interface that the
subscriber objects can implement. Subscribers register
with the publisher object. The publisher sends
notifications to all its subscribers.




Example: Update SaleFrame
when Sale’s Total Changes

total = newlotal;
publishPropertyEvent(“sale.total”, total);

setTotal(Money newTotal)

addPropertyListener( PropertyListener lis )
publishPropertyEvent( name, value )

for(PropertylListener pl : propertylListeners)
pl.onPropertyEvent(this, name, value);

propertyListeners | .

«interface»
aleFrame( Sale sale ) PropertyListener

onPropertyEvent( source, name, value . onPropertyEvent( source, name, value )

sale.addPropertyListener(this); | if (name.equals(“sale.total’))
total lextField.set lext(value.toString(),




Example: Update SaleFrame
when Sale’s Total Changes

propertylisteners[i] :
PropertyListener
I
I
|

publishPropertyEvent
( "sale.total", total )

onPropertyEvent( s, "sale.total", total




Example: Update SaleFrame
when Sale’s Total Changes

Sale

setTotal(Money newTotal)

addPropertyListener( PropertyListener lis )
publishPropertyEvent( name, value )

|
{parameter} :

propertyListeners | .
\4
«interface»
PropertyListener
onPropertyEvent( source, name, value ) onPropertyEvent( source, name, value )

SaleFrame

SaleFrame( Sale sale )

coupled to domain Iy?
ls domain layer coupled to Ul7




Observer: Not just for GUIs
watching domain layetr...

x» GUI widget event handling

® Example:
JButton startButton = new JButton(*Start”);
startButton.addActionListener(new Starter());

» Publisher: startButton

» Subscriber: Starter instance




GoF Pattern Taxonomy

Behavioral Creational Structural
Factory Method = Adapter
Abstract Factory x
Composite

Singleton Facade

Proxy

Observer
State
Strategy




