Adapters

» Warning: what used to be called a connector
Isnow called an adapter.

Example

» Compute the price of products




Pricing Collaboration

 LineltemRole
— provided
* double price()
— required
* PricerRole pricer()
» CustomerRole customer()
* [temRole item()

Pricing Collaboration: business
rule for computing price

Li nel t enRol e:
doubl e price() {
doubl e basicPrice = pricer().basicPrice(item;
doubl e di scount = pricer().
di scount (custoner(),item));
doubl e unitPrice =
basi cPri ce- (di scount *basi cPri ce);
return unitPrice +
item().additional Charge(unitPrice);




Pricing Collaboration

 |[temRole
— provided
* double additional Charge(double unitPrice)
— required
» ChargerRole charge()

Pricing Collaboration : business
rule for additional charge

I tenRol e:
doubl e addi ti onal Charge(doubl e unitPrice) {
return charge().cost(unitPrice, this);

}




Pricing Collaboration

» CustomerRole
— provided
— required

Pricing Collaboration

» ChargerRole
— provided
— required
* double cost(double, ItemRole)




Pricing Collaboration

* PricerRole
— provided
— required

* double basicPrice(ltemRole)

* double discount(CustomerRole, ItemRole)

Product Application Class Model

Order| Product_~ Hwproduct

double regPrice(HWProduct)
* double regDiscount(Customer, HWProduct)
Quote
customer\‘ Customer tax
Tax

doubl e taxCharge(double,HWProduct)
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Adapter: overview

adapter PricingProduct adapts Product {
adapter LineltenRol e adapts Quote;

adapt er Custoner Rol e adapts Custoner;

adapter ItenRol e adapts HWProduct;
adapt er Charger Rol e adapts Tax;
adapter PricerRol e adapts HWProduct;
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Adapter: details

adapter PricingProduct adapts Product{
adapter LineltenRol e adapts Quote {
ItenRol e iten(){return product();}
Cust oner Rol e custoner (){
return custoner();}
PricerRole pricer() {
return product();}
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Adapter: details

adapter PricingProduct adapts Product{
adapter ItenRol e adapts HWProduct {
Char ger Rol e charge()
{return tax();}
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Adapter: details

adapter PricingProduct adapts Product{
adapter Charger Rol e adapts Tax {
doubl e cost (doubl e unitPrice,
ItenRole item{
return taxCharge(unitPrice,iten);
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Adapter: details

adapter PricingProduct adapts Product{
adapter PricerRole adapts HWProduct {
doubl e basicPrice(ltenRole item {
return regPrice(iten);}
doubl e di scount (Cust oner Rol e cust,
ItenRole item {
return regDi scount(cust, item;}
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|llustrate Layering: make Pricing
aclient

We define a collaboration for Summing.

We want to use it later for computing the
price of an order using Pricing.

An order consists of severa line items and
we want to sum the price of all of them.

We first compose Summing and Pricing and
apply the result to classes.
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Summing Collaboration

 CompositeRole Participant graph
— provided
* double sum()
— required
* Vector elements()

elements | *
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Summing Collaboration

Conposi t eRol e:
doubl e sun() {
total = 0;
for (Listlterator | = elenents().listlterator();
I . hasNext ();) {
total += ((El enmentRole) I.next()).value();}
return total;

}
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Summing Collaboration

» ElementRole
— provided
— required
* double value()
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How to compose Summing and
Pricing?
» Use acollaboration-collaboration adapter.
« SummingPricing adapter = collaboration
adapt er Sunmm ngPricing uses
Sunmm ng, Pricing with
El ement Rol e mat ches Li neltenRol e,

El enent Rol e. val ue() nat ches
Li neltenRol e. price()
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Collaboration-collaboration

adapter using uses

 Builds anew collaboration out of existing
collaborations identifying roles and
methods specified in matches clauses
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Application Class Model

Quote

Order| Product_~ Hwproduct
double regPrice(HWProduct)
* double regDiscount(Customer, HWProduct)

customer\‘

Customer tax

Tax
doubl e taxCharge(double,HWProduct)

22
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Application Class Model with
Adapter SummingPricingOrder

Order

product_~ HwProduct

*

€ompositeRole

double regPrice(HWProduct)
double regDiscount(Customer, HWProduct)

QUOte ElementRole = LineltemRole ItemRole
customer Customer |cusomerRale tax
Tax
doubl e taxCharge(double, HWProduct)
ChargerRole
23
Order 0 = ... ; (o lift to SummingPricingOrder).sum();

Variant 1. ssmpler, better

Summing

Pricing

SummingPricing

Order

SummingPricingOrder
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Order 0 = ... ; (o lift to SummingPricingOrder).sum();

Variant 2: too much detail too

early
Order | | Summing Pricing Order
\,/
SummingOrder PricingOrder

-

SummingPricingOrder
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Composite Adapters. Grammar

Adapter = “adapter” AdapterNane “{“
[ <ground> Col | abNane] [ <super> Col | abNane]
<fi el dsAndMet hods> Li st ( Menber Defi ni ti on)
<hel per d asses> Li st (C assDef)
Li st (Adapt Cl ause) "}".

Adapt ati onCl ause = “adapter” AdapterNane “adapts” <ground>
Partici pant Name [“extends” <super> Partici pant Nane]
Adapt at i onBody.

Parti ci pant Name =
<col | ab> Col | abNane <cl ass> Cl assNane.
Adapt ati onBody = Li st (MenberDefinition).
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Composite Adapters

provides

super
collaboration

requires

provides

Adapter

ground
collaboration

requires
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Composite Adapters: they are

provides

partitioned

C2: super
collaboration

requires

provides

A:XY Adapter

C1: ground
collaboration

requires

X+XY isasubclassof Y, etc.

28
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Collaboration Refinement

provides
T [l
collaboration

requires

pI’OVi des more May have more participants, including

hidden participants.

sub
collaboration . X . .

requiresless
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Modeling a bank

* OpenNewBusi nessRel ati on ( ONBR)

— a custoner cones to the bank and opens a new
busi ness rel ati onship

* OpenPartner (OP)

— a subtask of opening a new business
rel ati onship

30
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ONBR Collaboration interface

col I aborati on OpenNewBusi nessRel ation { //ONBR
rol e PartnerRole {
P: openNewBusi nessRel ation();
R openPartner();
R checkPartner();}
rol e AddressRol e {
R OpenFirst Address();}
role ContractRole {
R makePrelinContract();
R signContract();
role InstructionRole {
R openlnstructions();}
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ONBR Caollaboration structure
ONBR participant graph
1 1

PartnerRole

1.

AddressRole *
1 ContractRole
1

* 1 lnstructionRole

32
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ONBR Collaboration behavior

col | aborati on OpenNewBusi nessRel ation {
rol e PartnerRole {
openNewBusi nessRel ati on() {
t hi s. checkPartner();
contracts. makePrel i nContract();
t hi s. openPartner();
addr esses. OpenFi r st Address();
addresses.instructions. openlnstructions();}
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OP Collaboration interface

Col | aborati on OpenPartner {

rol e PartnerRole {
P: openPartner();}

rol e PersonRol e extends PartnerRol e {
R openPartner(); }

role Legal EntityRol e extends PartnerRol e {
R openPartner(); }

role ldentificationServiceRole {
R assignPartnerld();
R assignSecretld();}

rol e Busi nessRel ati onshi pRol e {
R openBusi nessRel ati onshi p();}
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OP Collaboration structure
OP partici pant graph
1

PartnerRole

1

| dentificationServiceRole *

BusinessRelationshipRole

PersonRole | | LegalEntityRole
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OP Collaboration implementation

Col | aborati on OpenPartner { //OP
rol e PartnerRole {
openPartner () {
identification.assignldentification();
t hi s. openPartner();
busi nessRel ati on. openBusi nessRel ati onshi p();}
}
role ldentificationServiceRole {
assignldentification(){
assi gnPartner!| D();
if (secret) assignSecretlD();}
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ONBR+OP

« Conbi ne the two conponents in a direct

way:

— Overlay the structure:

partici pant

graphs, identify the two PartnerRole

nodes

— Overl ay the behavior: at
t he required nmet hod openPartner of
ONBR becones i npl enented by the
provi ded net hod of OP.

* Need Iight syntax for this.

Part ner Rol e
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ONBR+OP Collaboration

structure

| dentificationServiceRole

1

1.

T~

PartnerRole

PersonRole

LegaEntityRole

1

*

1

BusinessRelationshipRole

AddressRole
1

*

From ONBR

*

ContractRole

/ 1
InstructionRole

38
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ONBR+OP behavior

adapter ONBR _OP {
adapter PartnerRol e
adapt ONBR. PartnerRol e played by OP.PartnerRol e {
/| adapt ati on body
openPartner (){this.openPartner();};
adapt er AddressRol e
adapts ONBR. AddressRol e {}
adapter ldentificationServiceRole
adapts OP.ldentificationServiceRole {}
etc.

}

/1 seenms too |engthy
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ONBR+OP behavior: shorter
vVersion

adapter ONBR _OP {
OpenNewBusi nessRel ati on(ONBR) uses OpenPart ner ( OP)
adapter PartnerRol e
adapts ONBR. Partner Rol e extends OP. PartnerRol e {
/ /| adapt ati on body
openPartner (){this.openPartner();};

40
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L east-common-multiple
Greatest-common-divisor
o 2¢3*5=30,3*7*11 =231
o LCM(30,231) = 2*3*5*7*11 = 2310
« GCD(30,231) = 3
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Collaborations and adapters

A collaboration should contain the
“intersection” of all adaptations of itself.
Similar to the greatest common divisor.
Adapters add and override, they don’'t
delete.

 Collaboration
— Adapterl
— Adapter2

42
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Specializing a collaboration

» Refine Colll

adapter A {
adapt Coll 1. Rl called S1 {
/| adaptation body

}
}

resultsin collaboration A.
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Adapter Usage

» collaboration-to-collaboration

* adapts Coll 1.R played by Coll2.S
called RS

— by matching
—adapter A uses Coll1, Coll2, ...

 collaboration-to-classes
* adapts Coll 1. R played by O assl

 collaboration refinement
eadapts Colll.Rcalled S
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