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Research Problem

« Experience from Brazilian companies

— Scenario:
« Small and medium size companies
A trend for adopting agile software development practices

Information systems development
» A set of similar systems

« Considerable number of variation points
* Few real configurations (products) compared to the possible ones

Few expertise on SPL and SOC in general
Single systems developed in different platforms



Research Problem

« Experience from Brazilian companies

— Companies’ needs:

» Turn single systems into a Service-Oriented Product Line (SOPL)

* Achieve SPL and SOC benefits
» Handle interoperability platform issues
« Perform a systematic variability management

* |n a timely manner
* Optimized effort



Research Problem

« Service-Oriented Product Line Engineering (SOPLE)

SPL SOC

Software Product Line Service-Oriented
Computing




Research Problem

« Automated variability management problem

— Variability is present in different layers
adapted from Khan et al. (2011)

» Service middleware layer (e.g. business processes, workflows)

« Service consumer layer (e.g. service interface)

» Service provider layer (e.g. service implementation)

— Management is not a trivial task
» Adding/removing/modifying new variation points, impact analysis, etc.




Research Problem

« Automated variability management problem

— The specification of a feature changes: which services’ elements
(e.g. processes, interfaces, code) might be affected?

— A bug is reported in a certain feature: how to find and understand
the services' elements related to such feature?

— Which service consumers might be affected by a feature change?

Questions adapted from Késtner et al. (2008)



Research Goal

Propose an extractive approach for

feature traceability in

service-oriented product lines



Research Goal

1. Why extractive?

— Extractive approach (Krueger 2001)

— Use existing software systems to extract common and varying
source code to build SOPLs

— Only source code as starting point
2. Why feature-orientation?

— Widely adopted notation and the related tools (Berger et al. 2013)

— RISE Labs industrial partners adopt feature-oriented approaches
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Research Goal

3. What is feature traceability in this context?

— Mechanism to provide a systematic variability management
through feature-orientation in several layers

« Service middleware layer
» Business process, workflow

» Service consumer layer
« Service interface

» Service provider layer
* Implementation
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Research Questions

RQ1. Which are the feature-based variability implementation
approaches for service-oriented product lines?

— For the service consumer layer

— For the service provider layer

RQ2. How to implement a “feature-traceable” service-oriented
product line?

— Which are the existing feature traceability approaches for
traditional SPL development?

— How can the identified approaches be adapted to achieve
SOPLE feature traceability?
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Research Questions

RQ3. How can the companies achieve SOPLE feature
traceability?

— Which criteria should be used in the evaluation?

RQ4. How can this proposal be evaluated?
— Which are the suitable criteria to evaluate the proposal?
— Does it should take a qualitative, quantitative or hybrid fashion?
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Research Design (Draft)

Existing feature
traceability approaches
for traditional SPLs

SOPLE feature
traceability approach

Variability approaches
for the service

consumer layer

Variability approaches SOPLE
for the service development
provider layer process
Case Study
Exploratory study Evaluation

In-vitro

Evaluation
(Quasi-experiment)
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Ongoing Work

« SOPLE Testbed (warehouse system example)
Adapted from Apel et al. (2008)

— Traditional single system
— SOC single system

— Traditional SPL ey

— SOPL
» Service variability patterns (Khan et al., 2011b) | Considering

« Parameter Pattern variability

* Routing Pattern

« Service Wrapping Pattern
« Etc...




Ongoing Work

e00 Warehouse single system
User Product Shoppintcart Ordering

e SOPLE Testbed

PRODUCT INFORMATION
 E—— |

Name:

r
Description:

. ]
Price (S):

Amount:

@WebService(serviceName = "ShippingService")
public class ShippingService {

| Register |

# Web service operation
#* @param order
¥ @return

@webMethod(operationName = "calculateShippingValue™)
public double calculateShippingValue(@webParam(name = "order")

double shippingValue = @, totalValue = 0;
Object[] orderDetailsArray = order.getOrderDetailsArray();

Order order) {

for (Object orderDetailsArrayl : orderDetailsArray) {
OrderDetail detail = (OrderDetail) orderDetailsArrayl;

//Shipping value per product delivered: $3.65
shippingValue += detail.getAmount() * 3.65;
totalValue += shippingValue + detail.getProduct().getPrice() * detail.getAmount();

}

order.setTotal(totalValue);
return shippingValue;
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MNRISE
Future Work g

« Catalog the feature-centric variability approaches for the
service consumer and provider layers

— Applying it in the SOPLE Testbed

* |nvestigate feature traceability approaches in traditional
SPL development

* Plan and execute the experiment to validate the feature
traceability approach

* Plan and execute the case study with the industrial partner
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Wait! Our tool!

“splice” means joining or
connecting ropes
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Wait! Our tool!

Splice

Wiki Timeline v Roadmap View Tickets New Ticket Search Admin . SPLICE _ Search

Home  Assets Features

Select feature to change Filter ~

] Name Description
[[] About The application shows useful information about itself

Concrete
[ How To Use The application shows its functionalities in a "step-by-step" way
[ Info The application shows its version and the product name .
[] Access Control The application performs authentication and authorization of the application users Mandatory
[] Mobile Access Control  The application performs authentication and authorization of the application users t

Optional
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Evaluating Variability Implementation Mechanisms

Claudia Fritsch, Andreas Lehn, Dr. Thomas Strohm
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