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» Software product line engineering (SPLE)
» High up-front investment

» Proactive, reactive and extractive SPLE




U’ Motivation

» Software product line engineering (SPLE)
» High up-front investment

» Proactive, reactive and extractive SPLE

Need for
» Tool support

» Techniques for domain implementation
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class Client {
String getName(){...}
void run(){...}

class StocklnformationBroker {
StocklInfo collectinfo(

StockInfoRequest r){...

}
class DBBroker {
Stock getStock() {...}

class StockInfoRequest {
StocklInfo getStocks(){...}
}

Add pricing functionality

Related Work
Example

Client StockinfoRequest
<<creates>>
getName() getStocks()
run()
—

<<uses>>

StockInformationBroker

collectinfo(StockinfoRequest): Stockinfo

|<<creates>>

Stockinfo DBBroker
getStock(String)

<<uses>> | getQuote(String)
addQuote(String,float)




Example

class Client {
String getName(){...}
void run(){...}
float balance;
float balance() { return balance; }
void charge(StocklnfoRequest r) { balance —= r.price(); }

class StocklInformationBroker {
StocklInfo collectinfo(Client ¢, StocklnfoRequest r){

c.charge(r);

}

}
class DBBroker {
Stock getStock() {...}

class StocklnfoRequest {
StocklInfo getStocks (){...}
float price() { return basicPrice() + calculateTax(); }
float basicPrice() { return 5 + getStocks().length=*0.2; }
float calculateTax() { ...




Example
Preprocessor Directives

class Client {

String getName(){...}

void run(){...}
#ifdef PRICING

float balance;

float balance() { return balance; }

void charge(StocklnfoRequest r) { balance —= r.price(); }
F#endif

class StocklnformationBroker {
StocklInfo collectinfo(Client ¢, StocklnfoRequest r){

#ifdef PRICING
c.charge(r);

F#endif
¥

¥
class DBBroker {

Stock getStock() {...}
}
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Example
Architecture: Mixins

class Client {
String getName(){...}
) void run(){...}

template <class Super>
class Pricing: public Super{
float balance;
float balance() { return balance; }
void charge(StocklnfoRequest r) { balance —= r.price(); }

}

typedef Pricing<Client> ClientPricing;
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Example
Aspect-oriented Programming

aspect Pricing {
private float Client.balance;
float Client.balance() { return balance; }
void Client.charge(StocklnfoRequest r) {
balance —= r.price ();

)

float StocklnfoRequest.price() { ... }

after( Client ¢, StocklnfoRequest request ):

(call (Stocklnfo collectinfo(StocklnfoRequest))

&& this(c) && args(request)) {
c.charge(request);

}
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Example
Feature-oriented Programming (AHEAD)

refines class Client {
float balance;
public float balance() { return balance; }
void charge(StockinfoRequest r) { balance —= r.price(); }
}
refines class StocklnfoRequest {
float price() { return basicPrice() + calculateTax(); }
float basicPrice() { return 5 + getStocks().length=«0.2; }
float calculateTax()
}
refines class StocklnformationBroker {
StocklInfo collectinfo(Client c, StocklnfoRequest r) {
super.collectinfo(c, r);
c.charge(r);
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Example
Delta-oriented Programming

delta DClient{
modifies class Client {
adds float balance;
adds float balance() { return balance; }
adds void charge(StocklnfoRequest r) { balance —= r.price(); }

modifies class StocklnformationBroker {
adds StockInfo collectlnfo()(Client ¢, StocklnfoRequest r) {
collectlnfo(r);
c.charge(r);

s s



Example
Tool Support

FeaturelDE
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Uv Layered Programming

> Delta-oriented programming
» Only tool based

» diff-match-patch
» Feature model
» CLI like git

» Editor
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Source File 1

Layer 1

Source

Source File 2

Documentation

Readme

Feature 2

Feature 3

~

Layer 3

Layer 2

Feature 4

Feature 5

~

Feature 6

Feature 7
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H, Layered Programming
Demo




H, Layered Programming
Benefits

v

System has multiple representations — keep them consistent

v

Language independent

v

Easy to use

» No new language or complex structure
» Semantically clear (WYSIWYG)

» Features added where they are used

» No intermediary representation

Robuust (to be verified)

Proactive, reactive and extractive SPLE
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H, Layered Programming
Risks

v

Interaction with version management (git)

v

Is it robust under changes to base

v

Can conflicting features be detected?

v

What should happen with conflicting features?

v

How to deal with optional layer interactions?
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Hﬂ Planning

v

Analyze risks and propose solutions/workarounds

v

Algorithm and tool to support layered programming

v

Encoding for layers

v

Feature model support

s s
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